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You never know what a car can do 
until you get a Packard 

AFTER all, the chief dif- down to a competitive price It is the same way on th 
fcrence between the basis: anv fcciine in the hills as on the level road- an. 
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ference between the 
Packard and some other car 
is very easily stated. 

It is the difference between 
giving the owner everything he 
can make use of —or building 
down to the least he can ask 
of his car. 

If there were any compro¬ 
mise anywhere in the Packard 
Carr any attempt to build 


down to a competitive price 
basis; any feeling in the 
Packard organization that the 
American public can be in¬ 
fluenced by pose or “side” or 
talk of “What they do in 
Europe”—the Packard could 
not be the practical car it is. 

There are a number of cars 
with high power ratings. 

Yet you see the Packard 
running all around them. 


It is the same way on the 
hills as on the level road; and 
the first car to shoot out of 
the traffic jam is a Packard. 

You will hunt far before you 
find a car of equal size that 
does its work on such a slight 
expenditure for gas and tires. 

The thing that sets the 
Packard apart is its forethought 
for all the use a man can make 
of his car. 


PACKARD MOTOR CAR COMPANY, T>^roU 


TWIN SIX 

is built togiv« the owner 
everything he canmaKe 
use compromise. 





















The «b(m» table shows ftt a gtasce the status of atrtomnhlle mannfacttire and use In the Tnlted States, from the vorv bealmilnR, so fur ns finoreH nro nvnllahio or 
can be reasonably estimated, Tha manner In which the figures In the later coluinna are obtained and those from the earlier will he plain from exnminatlon of the table. 
Speoial httentloB must bo efyen the entry for 1918 In the final colnnui, which shows that there were enough oars salvaged from fho waste of previous years to vn^ute 
' « net fain for tW» rear of AST,000 care, over and above all the new cars pnt Into service. This Is brought out in the grnphle comparisons of the border 

TfTB HISTORY OP THE AMERICAN MOTOR CAR INDU STRY TO LD G^RATHICALLY AND IN FI GURES __ 























2 


SCIENTIFIC AMERICAN 

Pubhthad by Scientiftc Atnarican PafaUthing Co. 
Founded 1ft45 

Now York, Saturday, January I, 1921 
* Mima A Co . 233 Bieadwar. Nnr Yack 


Chkrlin AUen Moan, PreaWnit; Orton T>, Munn, Traworer 

Alton C. Hoffiaon, Boeretory , oU «l ZM Broodway 



Thv <)bj( < I of I hit journal it to rr.( ord ai( uratoly and 
luctdlu the laic'll iihnll/li, meihanival atul tnduHtrlul 
nevt of thr da// U u inekiy journal, it in in a pont- 
tion to announi < Inliivnllng dirnlopmintt before they 
aie publithi d rluru'litie 

The I'.iiiloi IS t/tad to hare subtni/lrd to him Umely 
artU Irs suitable for th<sr lolumns, especially when such 
arlifles are ai rompanied by photographs 


Review of the Year 1920 

Readjustment 

WJOl.VE mimt)!'. atto, in rcvipwJn* tlie year Just 
oloBcd, we BiKiki- of the eluudu of dlHlUusiuu- 
inent whieli lay hroinl and heavy upon the 
world, and exprcHHcd the helh'f (hid mankind had 
reached a ataue of ednintlon and enliKhteruxient, at 
which there wna no rciiHon to fear the revolution and 
cLaias of which (he more tlmoroua aoiUa araoiiK u« 
wore fearful The InlericniiiK twelve iiionthK Hinm' that 
was written have Jn«t1H(Hl our optiinlvin . for there are 
many alitns that a proicsa of readjustment, alow It may 
lie, hut steady, liaa heen taking plaee \\ e any this 
even In the preaeme of fh(' tntng period of diminishing 
pwalucllon, shrinking trade and headlong fall In jirhes 
through wdiiih the country Is passing It Is a healthy 
hlood-letting That the loiintry should endure so 
duletly a erlsts which In any earlier is-riod of Its his 
tory would have hrought a catastrophic (siUaiiae la Im 
inensely ritassiirlng 'J'ho ftindHroeiital low of supply 
and demand Is asserting itself with unexisadedly swift 
results, and we are among those who lielleve that the 
new year will not hiiie run Us course very far liefore 
this old world of onis will renll'/o that Industrinllv, 
soelallv and jiolltli allv. It Is getting hack Into its strhle 
Engineering 

Although the world Is still siiftorlng from the stuive 
fying effoefs of the great war, notable work lias licen 
done In the broad Held of englnei'rlng Our rnllroada, 
I'ow under iirlvato oimtrol, ore setting their house in 
order -a task of no llltle magnitude Effort la being 
dlrectisl to making good the dopreelatlon both In road¬ 
bed and rolling sloik and such new methods of oia-ra- 
tlon as were filed during the war and found to be 
of value are being aiiplied, with luislllltations, under 
private owiiershli) 

'riiut notable waterwav the New York State Barge 
Eanal, has lev'ii ina/iiliiliiod at Us full depth during 
the year Tin lonstuietion of terminal grain eleva¬ 
tors anil local and leiuiinal disks, and their equip¬ 
ment with the latest I'll iglit-haiidllng uiipllnnees have 
been luisbial through ns fui as niiproprlntioiis would 
allow Several ]iriviite eoinpaiiies have la“en formed 
fill the lonslruetioii of Heels of barges The Canal 
bus shown (hat 11 eiiii iiiriv frelglit elioHjier than the 
railroads, and lu less lime hetwism given points The 
])i easing needs of the Canal are that the Oovemmerit 
should give up federal oiKTiiflon of barges, and that 
a well-orilered campaign of edneatlon sliould be set 
on foot to ]daee the siiiH-rlor advantages of shipment 
liv (Htiul before the general [uilille 

Work on the 1‘aimmn Canal has heen directed mainly 
to the hiiiahlng iqi of the verv line terminal works, 
both on the Atlantic and the I'uillli, and the removal 
o( material which lia.s niov<*d In from the slides. Iitg and 
little 'I'he Ciilehrn slides are showing deerenslng 
aitlvitv as the material reaches Us natural angle of 
ri'iHise, iiiid, so far as this ditlhulfv is eoms-rned ship¬ 
ping has now unobstructed passage There has heen 
a steady growth in trnltle. and the receipts from tolls 
now cMsHsI the cost of maintenance and oiieration 
The amhltloiis proposal to cimstruct a deeiewnter 
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route between the Orwit Utkee end the ae* by way 
of the Bt. Ijiwreiice River has bean to the fOre this 
year The Oiiondlaus are deepening the Welland Canal 
to 3(* feet, and the stretch of the St Lawrence from I^aka 
Ontario to Montreal is to be canallned and deepened so 
as to permit ocean-going craft to pass from the Lakes 
to the Atlantic Because of the Joint ownership of the 
Bt Igiwrcnce, It is probable that if this enterprise be 
put through It will bo by the comtdned efforts of the 
L'nited .Sttites and Canada 
More than ever throughout the world are attention and 
effort ladug directed to the matter of Irrigation and 
the development of wateriiower Here In the Unltevt 
Stales the gwsl work gma on apaev It is n'alizisi, 
however, that if W'c are to develop our abundant water¬ 
power economleally, we must coordinate the separate 
existing plants and those that have yet to be built into 
certain great systems covering and serving definite 
iii-ens of the country A plan which Is receiving miii h 
attention covers the states lying lietween the Alleghenies 
and the coast, ami between the Bt. Ijtwreuce and the 
Kumjnehanna Itlvers Not alone are the waterpowers 
to be developed, hut there will tie certain groat co 
ordlnated eentnil steam electric stations suitably 
loeaUul with regard to the mines and traiistsirtatlon 
A noteworthy event in the history of urban trails- 
rsirtatlon was Ihe Inniigiiratiou of wiork on the vehicular 
tunnel lienenth the IliidMon River, which Is to consist 
of two tnst-lron tolies, each ‘JO feet tn diameter Kaeh 
tulie will consist of three sections, an upper and lower 
air duet and a central so< tlon devoted to traffic. No 
cmistructlounl difficulties are expected The main prob¬ 
lem, of course, m to provide for efftafflve ventilation 
It is ei|)cot(Ml that tile plan adoptml will completely 
i-hange the air. If nwessary, 3J times an hour The 
estlmnttsl cost Is )fjJ,202,(X>0 and the time for construc¬ 
tion Is set down at three and one-half years 
An imisirtant and gratifying movement of the year 
was the revival of Interest in the scheme for u bridge 
IK roHs the North Itlver rrellminary steps have been 
taken to flnann> this great project, whhh, with Its dls- 
trlhnting yard in Jersey (ffty. Us terminal station in 
Manhattan ami Us elevatisl marginal freiglil railway 
to the Battery, will cost 2t)() million dollars All of 
the trunk railroads will make use of the system, nnd 
the funds for Its loiistnutom are In sight 
<»m‘ of the stupendous problems of the future will lie 
to provide rapid trnusit for the teeming multitudes of 
our largest cities A recent ottlelal rejsirt shows that 
Ihe travel in New York increased from 1 J12T,(K)<),0(m 
III 1910 to 2,4tH»(MX),000 In 1920, and It Is predicted 
that there will lie five bItUons lu 1945, nnd over nine 
billions In 199.') To take earo of this, the present length 
of tracks niiisl be im n'aw-d from (11(1 mile* to 1,44(1 
miles, nnd the tunnels from the present 34 to 76 
Naval 

Bisause of (he fni't that outside of Japan we are the 
only nation which Is dmiig any warship construction on 
an extensive seiile, the record of new naval work la 
neci'ssarliy (onllmd piettv much to ourselves Japan 
is doing some shifihnlldlng, but she Is making known 
l.rnetkally notliing itlxmt It, otber than a bare state- 
nioiit of her program, vvblch alma at what they cal! 
an H-S stuiMlnrd Tliiit Is, she Is building with a view 
to having (Wo fleets embodying eight of the latest 
dreudniiuglits In eai h, with a fleet of eight battle 
cruisers At preseid she lias ttvo dreadnoughts built 
and tliiee huildiiig. and four battle cruisers completed 
and four building A minparlson with our own dread- 
iiuugbt fleet sliows how great Is imr preponderance of 
strength We have seienleeii dreadnaughts completed, 
nil of whkh are lu eominlsslun, and W'c have seven¬ 
teen under constrnctloii If the “South Carolina” and 
the “Michigan,*' each larrylng eight 12-lnch guns, and 
of IK-20 knot spei'd. Is* includtsl, we have ninete<Hii 
dreadnaughts completed and In commission Our total 
strength, then. In ships built and building, la 34 or 36 
dreadnaughts. In destroyers we are exceedingly 
strong, having a total of 2,33 completed and 70 ander 
(onstrvHtiou and authorised Our fleet Is poorly bal¬ 
anced. Its glaring defect 1* the total ahsenee Of battle 
cruisers Six of these have lieen author!sevl and « 
little work lias been done upon them. They ehonld 
he csimpleted, or better, four of them should he com¬ 
pleted as liattle crnlser* alld the other two should 
Is- redosigried as airplane carriers. Another defect la 
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our l«k of fast soouta or Uillt 
under (mnstruetton, wMob aluMlldi lb* 
need also flotilla leadera, of whldi luitrie fliime. 
OoDgreaa U going to cut heavily Into afipm- 

prlatlon. Since we are so Strong In battleflh||^ Mi «» 
lacking In battle cruisers, scoots and HoftlUi wlld«r^ 
ML> should cease work for the pfestait upon ttih (fiJt Innrey 
tmttlesbipe of 4.3.(K»o tons which will coat fully aotnll- 
lion dollars aviiece. They can wait. 

The need for going slow on nevf conatrudRKt, etne- 
dally of capital ships, la the more apparent tfSen we 
remember tiuit the European nations, laeluding (Jreat 
Britain, have laid down no capital ships and ptaotteally 
no wardilpa of any kind for the past two years. Partly 
Is this due to financial atrlUKency, but unqueatlonaMy, 
at least lu the case of Great Britain, It Is due also to 
the recognition of the formidable part which war in 
the air is destined to play In future naval warfare, 
particularly as a means of attack with large masses 
oi explosive carried to the battleship In the form of 
close-up torpedo attack or the delivery of detdt-plertflug 
bomba carrying enormous charges. 

Men^ant Marine 

The past twelve months bare wiUteaaed a steady 
growth of our merchant murine. True It Is that the 
total tonnage under construction has detrreased from 
3,470,748 tons in IMfl to 1,772,193 tons In 1920; but 
this was mainly due to the completion of the Shipping 
Board building program Before the war we owned 
2,027,1X10 tons—tmlay tlve total Is I2,4(XJ,000 tons. The 
L'nited Kingdom has about made good the ravages of 
the war, her mercliant fleet now amounts to 18,ni,<X)fl 
tons, or. Including the Homlalons, 20,143,000 tons Oon- 
HtmctluD of new Mhippiug Is bound to he modlfted by 
the rapid fall In freight rates and the decllwe In deep , 
sea traffle At the end of September, 1920, a total of 
3,731 ,(X>8 gross tons was under construction la British 
yards, and 1,772,193 gross tons was being built lu the 
vards of the United .States. Construction in the other 
most active countries was ns foUowa. Holland, 4a3,4(X) 
tons Hilly, 365.313 tons, and .lapan, 262,407 tons. The 
t'ougresslotial invi-stlgatlou of the Shipping Board 
has confirmed exjverlenced shipping men In the belief 
that the sooner our new fleet Is taken out of the hands 
of the Board and entrusted tn shipping companies of 
pxiierletiee and standing, the better for the future of 
the Atneriean merchant marine. 'I’he ships should be 
sold to the highest bldvler for private operation 

Closely assm-iated with the future of our merchant 
marine Is the question of suitable terminal facilities at 
our leading ports, and uotably, at New York, through 
which passes fifty per cent of the sea-borne trafBc of 
the conutry It is a matter of common knowledge that 
our port facilities, both os to docks, piers and freight 
handling equipment, are In many respects far from 
conforming to the l>o«t up-to-date practise In foreign 
ports New York Is building a new terminal at Htsten 
Island with twelve new piers from 1,(XXl to 1,110 feet 
In length and from 120 feet to 269 feet in width 
The Dock Department is planning also to rebuild some 
32 old piers on tlie Hudson River waterfront. 

The teefimleal Improvements of the year indude sn 
increasing substitution of oil fuel*for Ctsti.. The 
"Olympic'’ and the “Aqultanla” are now oil burners 
They can take on 6,0(X) tons of pll tn six houva, whereas 
formerly It took four days to coal. On the “Aqqjtaala'’ 
the firemen force was reduced 70 per cent. Th«*e la no 
disposition to build ships of the size of the "Aqultanla” 
nnd the “lA'vlatUnn A tonnage of twenty»flse tkousand 
and a speed of eighteen knots seem to mfs"! the neeilB 
of the shipping companies of today. A noteworthy fact 
is the application of tka electric (jrlve to the merchant 
marine: the freighter "Edlpse” and the pass('ngor ship 
"Oubn” were both equipped With this niptlv>e power dur¬ 
ing the year. The heavy oil engine t« Mtahltshed as 
an economical Snd thottSUghly * smteeMful drive for 
freight ships, and there Is a steady Increase Ifl the ifh 
of the installations, as vsrltness titt ’’Africa,'* baBt tills 
year at Oopenhagen, of 14,(XX) tons capacity and driven 
by Diesel engines of 4,B06 horse-power. 

Aeranaattes 

To thorn of us who looked for a rapid davelofiinant of 
commercial aviation foUowlni;* the tiose Of the war, 
the past year vrUl be agmetfalog of a (Usappointtteat 
On tim other hand, there hate bean oertoin OaiiUiM 
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;iimtn*botb ber« and abroad of aucoura^lng sigulfl- 
IjiKaroiM;, lUH OQt? l^ive tb« estahllabad paa- 
r<^tea fwncUwwd wtUi reynlarity and anfety, 
but t^«r« baa been a i^wth in air travel which baa 
beta fall of proatae. To the airplane Industry as a 
whole the moat Important event of the year was the 
ipproptiatloB by Oongrese of over one million dollara 
fw a eervlce to be derated by the Poet Offloe Itepart- 
mant from New Jork Olty by way of Oleveland, Ohlcaao 
sn^ Omaba to Ban Francleoo Other Post Office routes 
determined ttpon were (71evelaud-I>etroit, 90 mllee; 
Plttsl)urph-Bt LouU, 000 miles, New York-Plttsburgh- 
Cbicaiip), 735 mlies, and New York-Atlanta, 810 miles. 
This move of the Post Office will call for a larao and 
steady outi>at of airplanes. Oovemiueiit aesUtaixe in 
promoting the now art was seen in the nffer of the 
British Air Vllnlstry of f|t820,000 in priWH for the best 
airplanes and seaplanes. Because tlie advancement 
shown In the eompetina planes was much leas radical 
than the Ministry had hoped, only $1<KJ,(KM» was 
awarded. The monopluiic seems to be asnln coming 
Into ita own, and metal construction prouiiscs ultluintelv 
to replace the prwsmt wood, wire and canvas In .lune 
of last year, an all-metal monoplane made a non-stop 
bight of 1,400 miles, and In Germany aoj nll-ractal 
monoplane has carried eight passengers to a height of 
2i;,000 feet. Another promising development is the use 
of multiple-engined planes with the units so eoaneettsl 
up that any one of them may lie thrown temporarllv 
out of gear for retialra. With a view to enabling high¬ 
speed machines to land at low speed, attempts have been 
made to produce vttrlalile-<-amber and varlable-surfaw 
wings A vurlahle-camber wing was used by the Dayton 
racing monoplane at tlie (Jordon Benuct races this 
year The Krench have tested with gratifying results 
a varlaWe-surfuee wing in a machine which combtues 
a maximum stieed of lllO miles an hour wltb a lauding 
speed of sllgiitly over 3d miles Anotlier device de¬ 
signed to assist the dlfflci!ltl*>s of landing high-speed 
planes Is the reversible proiwller, sucts-SHful tests of 
which were made at the Mc(,‘'ix)k Army Klvlng Kteld. 

Two notable speed tests lun off during tlxc year were 
the ruev for the Gordon Bennett Gup lu J’niuce and 
the raw hi this country for the J’ullt/.er trophy The 
former race was won by a Meiiiiort bljiUtne with a 
:WKl-honie-power Hlspano .Suiza, which eovcied 180 45 
miles at a speed of 108 4 miles i)er hour. The three 
.\merlcan high-powered maclimes enterwi suffered 
bieakdowns, but In the i-mitest at Mlnecila for the 
I'ulltaer trophy, the VervlUe-rncliiird Army biplane, 
driven by u OOO-horse-iKiwer J.lberty motor, won at a 
siHJod of 178 miles and subseiiueutly lu a Hi>ee<l test 
nacluKl a spin-d for one mile of 18.3 inileM (mt hour 
The world's rta-ord for one mile is lield liy ile Uomaiiet, 
who drocc Ids Nleuport at a speed of 101 miles jier hour. 
Pure Science 

As usual, we feel ImiielliHl to aisilogize for the large 
plat-e which astronomy occupies in our vision of the 
Held of pure scieuw , and, as usual, we must aewuut for 
this on the ground that so many sciences tlint useil to 
lie pure are now sufficiently dellle<i by practical appli¬ 
cation to dotgund listing under the headings 'Klecdrle- 
Uy" or vindustrlal Progress ” The outstanding as- 
tronomlaal Item of the ysar was doubtless Professor 
Mlchelson’i Inpienloutf apparatus for so splitting up and 
Idedjlfylng the light from the separate eomisments of 
mnltlide stars that we shall shortly have ii fund of 
data as to the slses, mutual distances and is'riods, etc. 
of t^ese*objects, which u year ago might have seem(>d 
l>crmaDently beyond our reach. 

On the wtole, the astronoffilcal development of the 
year turn dlaplayed remarkable unity This is fast be¬ 
coming a atatlatical science. The Lick observatory Is 
making a "oensns” of the nebulae, and estimates that 
It wlU list betweett 700,(X)0 and 80(VX>0 of them. Kap- 
teyn'a*remarkable investigations into the distribution 
of the stars in space, the extent of starry space Itself, 
etc, are another ease In point. Everywhere we turn 
In the world of the astronomer we And him collating 
thousands of observations, carrying out complex prob¬ 
lems in probaWWttea, falling more and more deflnltoly 
back npon Ihe resoayoes of the statistician. It doesn't 
sound as though it would make astronomy more Inter¬ 
esting, hut the results are of such paramount Import- 
htaatiuitvre aiw sarriy make thls^tement 


When we look over the field of physical sclenc-e for 
the outstanding achievement of the year wo find noth¬ 
ing that is clearly entitled to that rank, but many Items 
which demand mention More or less tied up wltb 
electrical science is the photographic recording of heart 
twats, bolding promise «>f a highly valued method of 
diagnosis. Our physicists display a marked tendency 
to take Investigations Into sound more sc-rlonsly than 
ever before. They are photographing sound waves with 
the result that they know much more about them than 
they did; they are nsliig sound as a uieaua of measuring 
the depth of water; they arc using sound as a sub¬ 
stitute for sight In enabling the blind to read from 
ordinary type by means of the optophone which, ot 
course, Is not yet on a <-ommerclal basis The method 
oV measuring by light Interferent-e-haiida has l>een ex¬ 
tended during 10'A) to the screw thiead, alwavs ii 
tough nut for the precision man. and to bar del1e< tbui 

A fundamental sc-ientilic theory formulated during 
the past year and of vital imisirtanee if it atands up 
is that t>f l>r. l-atiguiiilr on the strudure of matter 
More or loss In the same Held of ele< tro-chemlstry Is the 
work on prevention of rust at high temiicratiirea which 
has lM*en brought within 1920 to commercial applica¬ 
tion. An Important war-time developux'nt brought to 
Its climax Is that of "si-eiug in the dark'' by means of 
the minute heat radiation given off i.y human Isdiigs 
and ohjecta This Is entirely In line with the modern 
tendency of promoting the Infinitesimal to an Important 
i-Ole In our B<-lentlfl<- processes 

Two advances In the field of plant biology should be 
mentlonc<1 In the United States new knowUslge has 
been got of the part played by daylight In the promo¬ 
tion of plant growth, and the suggestion is that by 
properly proportbmlng tlie hours during which the plant 
Is exposed to light and to darkness we shall have 
greatly Inereaaed yields In Germany the double end 
la ai'rved, of Improving the growth of the plant and 
disposing of an Industrial waste, b\ the fertlllrntlon 
with carbon dioxide of Ibo an above the giow'liig <-ro[iK 
Electricity 

On the whole the past vear has b<s-n a very suets-ss- 
ful one III the niiiiala of ebs-trlelty Not only was theie 
marked progress along new and promising lines, but 
exlsllijg Ideas were npplh-d to the iirmest within the 
twelve months ef I0‘2d. The ever liicrcasing use of elec- 
tilelty In so manv different fields ohvionslv calls for 
more powt-r and still more powei, ami the past tear 
witnessisl tlie erection of many important |>ower plants, 
particularly of the li.vdro-eleetrle t.vpe. Indeed, the nu- 
develojied water jKiwer resour<s«i of the Ibilteil States 
have been rapldlv redneed to slow moving rlveis and 
tiny moiiiiUiiu streams 

With the Increase lu power plants attention has 
again been dlrei-ted to tiaiismNslon problems, for It Is 
Olio thing to generate the power and ipille another to 
dlatrlhntc It over n wide uri-a .Materhil advances have 
lieon made In designing insiitnfors for hlKh-tmision lur- 
rent—advances which must soon Is. realized In a prac¬ 
tical way In the transmission of current over long 
dlstaiKsxj Slowly hut sorely eleetrleltv eontiiuies to 
make Its way Into the Industrial woild, replueing meth¬ 
ods whieh hnvo stood tlie test of ages I Hiring 1020 
electric heating contiuuisl to gain ground—eleetrn steel 
furnnees, electric brns.s fiiinaivs, elis-trle ovens, eleetrle 
paint dry(*rs, eleetrU high teiiipeinture furiinvs-s— 
these and many other iipplicatloiis grew In iiumlier 

In Uie field of electric lighting nothing of o apic- 
taeiilar nature took place However, the opalesi-ent 
bulb made Its appearuiiee In great numbers, evidently 
nieetlug with a most cm dial reception at the hands of 
the public Conslderuhle hiboratory woik marked the 
piogrese of the electric lighting art during 1020, and 
(irtalii advnnees were scored lu the way of hlgh-ef- 
flclem-y, ga»-flUeil lamps, partlenlarlv argon lamps, of 
greah'r candle-powei's, and bettor methods of dlstrlhiit- 
Ing the light from such lllnmlnants Vi-ry material 
lU'iigresH was made In thi- field of liieandesisMit senreh- 
lighta, thoB bringing the searchlight within roach of 
luniiy heretofore untouched applleatloua 

Itemarknble progreiw has been made in the X-ray 
field No doubt the loading single Instance of progress 
Is the portable outfit designed by Dr Coolldge, which 
brings the X>ra7 to the bedside of the patient whether 
he be In the hospital, prlvrate home, battlefield, camp 
or elsewhMe. Meanwhile X-rays have been Intn^ 


ilinssi info the workaday world for su<-h purposes ns 
detev'ting flaws In castings, bKHtlug imiierfis-tloiis Is 
mica shi'cts Intended for electrical machinery, and so 
ou All these iippllcatlons have called for a tremen¬ 
dous output of tnlies, and the past year has brought 
alsnit the production of X-ray tulies by the thousands—, 
a miracle lu guantlty production methods, since hereto¬ 
fore X-ray tulles were the pnxliirt o/ skilled metal 
workers and glass blowers, who turned them out one 
b.v one. 

The vaeuiim tube continual to hold a pronilneiit pliue 
In the oleetnenl world during ll)2t) Thanks to the 
interest taken in these tnlics by the leading eUstriv 
compiiiiles and their remarkahle laboratories and skilled 
personnel, the art bus forgeil ahead In Its wake lone 
ecme ImtMirtant Improvements In radio eommiinleatlon, 
and promising resnlls In wired wireless It Is Inter 
estlng to note thal the experiments In wired wireless 
In 1020 gave definite promise of teleplionlng to Enrope 
over the lahl.'s at a no far dlslunt date Wlifle deal 
lug W'ith ladlo (ommnnleatioti, it is well to ren*emls-r 
the many thiiigM undertaken In 1020 wlilch must l>ear 
fnilt In 1021 Among these is tlio huge wireless pliiiit 
laing erected at Uort JefTcrsoii Bong Island, which 
will enable Nevv York City to comninnicuto with s(H 
tloiis scattered over tlie world A serious attempt. 
Diovvsiver, has lieen iniide to introdiiee radio eouiinnni 
eatloB between seveiiil American cities And whatever 
bus been done In radio isiminnnieatlon has only spnrreil 
the wire tsmiponles in still gieater efforts, such as long- 
distaiiee through wires Imreaslng the number of ines 
sages over a given set of wires by means of nntoinntle 
tiausmltlers and reieiveis, and so on 

Lsiud-siieiiklng teleiihoncb tor nddresslug thousniids 
upon thousands of iiersons In the open and for use In 
noisy shops, the ineieased use of automnMi teleplioiies 
and other leaf tires have unirkisl a successful vear for 
telephone enteriirlsc-s The iiidlo enhl<>, liisialled In 
New York Ifnilior marked one of the riuil h-ssons of 
file war applied to iiHeliil is'iicetlnic' purbiiifs 
Industrial I'rngress 

The liidnstrlnl eondilions of H)2(l form an liitmest- 
lug sfiidy in extremes the veiir hegnii with ii serious 
shortage of Iiihor of nil kinds and with tlie higliest 
wages yet scored in a countrv known for Its higli 
wage's, unci c'lided willi n husinc'ss clc'iiressioM whieli was 
refic*ctc'd In the' closing down of iiluiils cm the* one Imnd 
and Ihc' rc'diiclion of high wages on the otlic'i Indc'csl, 
In the shoit space ot soiuc'tliliig like three months eon 
dltioiiH were revc'rscsl tlie clict'itlcm of lahor had been 
lephieed by the' die ration of the euiidojer strikes were 
at an end monc'v, hitherto so plentiful, liecanie sc'arce 

But our Immc'illiite iirovlnev' is more c'i)neeriii*i] with 
what the eilc'i't of tlic' Uilior shortage was along mi'ehan- 
ieiil lines, nncl what nic'c hniiic at change tcsik plac'c when 
ec'oiiomle eundlfloiis revelsc'd themselves 1 hiring la¬ 
bor's rcigline there' were inarkc'd efforts to inlrodiiee all 
manner of liilior-snving ciovlees In order to obtain maxi¬ 
mum output with mlnimuin labor Many worthwhile 
labor saving niiiillunces made thc'ir appenranc'c, with 
the saac'Uon unci even res ommc'iicliifion of lalsir 

It IS well to ticar in mliicl tliut Kuioiic, now rapidly 
rec-uiM'ratlng fiom the ernel Idows of the war, la get¬ 
ting Into the hiisliiess game once more and alrc'adv 
Karois-Hii iircKliiets are re-aelilng our shores In ever- 
Inereaslng ciuantltles Due to the c-xehaiige sltnntion, 
Eiinipeun procluc'ts can Is* sold in the United States at 
pne<*s whlc'li defy American eonipetltion In c'ertaln 
lines, evi*ii allowing a fair margin for liierc*aRecl tariff 
All of which must iioc'essnrily sjiur Amerlenn inariufnc'- 
turers to hencl every effort to resluco their production 
costs to the utmost 

Further c*onvc*rBlon of war plants took place, with 
the sis*etaeulnr sole of several of the extremely large* 
plants bnlli during the war for the luanufactnic* of 
fighting eciutpmeiit and supplies From mnehlnc* guns 
to sewing machines and phonographs, from sfc*el lic'l 
nirts to vonfllHtcirs, from time fuses to alarm c locks— 
thc’se were typical of the geftlng-hac k-on-n iwacc* basis 
movement Meanwhile muc'h nttenflcsi was givc'ii to 
hottc’r transportation means The* Nc*w York Htate 
Barge Canal was put In service, with much promise or 
extensive employment in the Immediate future* 8<*v(*rttl 
new canal selmmes were proposed and recelx(*d with 
c-onstderahle favor The motor tniek was used for 
longer hauls In preference to the rail routes. 







The Trend of Design for 1921 

A Glance at the Changes and the Continoationa of Automobile PrftctieO 


O nS who in familinr with thp doKW* of stanclsnltua- 
tlon that huH tiikoii plaoo in tl>e Aiiiurlcau niito 
mohlle InduHtry roaliy.on tliiit <mu cannot expect to find 
itnproveuienta or clmtnrcH of n radhul natnro In auto- 
moblloa from year to year at the iiresent time l>ecau8o 
the mechaniani Ima h<-eu de^eloI>e<l to n point of great 
rellahilit) anil one that ia not eiiNieptihle to any change 
in lt« o'lsi'ntiHlB With few exceptiona there bus been 
no niiirkeii progrewH In nutomolilie liealgn during the 
pawt year, practlcnllv all well-known makea of care 
for 191! I will eralxxlv the charaeteristlca 
of the anci-eHHfnl uimlelH wlilcU have pre- 
iihIwI them for aeveinl years 
Tile tenilencv as a wliole ha* been (o 
change hialv linaa ver\ slightly, car* of 
dlfTereiit makea are beginning to look more 
and more like eai'h other every pnoelng 
year If now takes a (pilck eye and an 
expert knowledge of tlie smaller points 
in ear design to lie a hie to identify many 
of th(> leading makes when one passes 
tliem on the road 

Tile low, rakish afsirtlng or opeedster 
type of Ixsiy tliat was Introdiu'ed oevoral 
years ago Is now found on practically all 
curs <>vc(«pt the clowxl tjisu and hero 
again one finds a almltarlty In aptmar- 
anec, seating arrangement and general 
tinlsh on ail of the stock closed cars 
liody makers who make a specialty of 
catering to people who have sulTlclcat 
means to gratify tlielr taste for the un¬ 
usual have en’oted very interesting spe- 
elal body designs that are <pitte beyond 
the reach of tlie average purchaser of 
automobiles 
The progress of design for is 

marked clilelly by attention to details and not liy any 
changes that are apparent to the Inexiiert The con¬ 
ditions are Just what they should be in a weU-de- 
TelotMSl industry tliat has found tlio need for experi¬ 
mentation W’ith new mcMiels past and which r»>ailioe 
that much can lie aceoiupilshed l»y improving what al¬ 
ready gives successful 8e^^ Ice rather than by devlslug 
new designs, the ullllty of which may be questioned. 

Considering tlrst (he jiower plant, wo find that the 
six-cylinder engine is Ihe type used by the largest 
numlier of different car innnufacturorM, though It 1* not 
the most popular if Judged from point of numbers be- 
uiise several large (|iiantlt\ pnslucers of ears stick 
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to the four-cyilntler type Two new typos of eight- 
cylinder engines have been developed during the peat 
year, one of which 1* a V or twin-four form In which 
the cyliudors are placed at an angle of 00° inataad of 
the usual 90* tliat haa been formerly considered the 
lieat placing of the engine cytindera. Thla apadng was 
used SHcceaafully on a numlier of aviation motors and 
it was found that by proper attehtion to detign the 
englncH run with very little vtliratlon even though the 
explosfous In the cyllndera are not separatnl by e<ina] 



The oiling 


m^em practiM in positive presavre-i^ Inbricstion 


lieriods of time as in the V-engine with the cylinders 
arranged at 90*. 

Tlie other new form Is one in which lie eight cylin¬ 
ders are in one line, a rather tinueual placing and 
one tiiat tends to make a long power plant unless 
the cyllndera are of fairly amall alae. This eigb^ 
cylinder aU-in-line-englue baa received some attratlon in 
Europe, several European makers In the "•luxury” car 
class having decided that It has advantages making it 
worthy of adoption. The successful use of thla engine 
in record breaking racing car* seema to Indicate that It 
stands a good chance of being Installed In passenger 
cars of that hlgh-prlc*'d claas that must Incorporate 


dlstlnctlye features of dealga In order to ted a market 
The elgbt-cyiiader engine cannot be ceooldeted an- 
perlor i» the six-cylinder ai regards awChaidcid bah 
ance, because there la g oouple which tends to rock 
the engine In a lengltudlnal plane Thla ia because an 
elgbt-cyliflder all-ln-Une engine may be omtsldered 
merely'as two four-cylinder engines placed la tandem, 
and owing to manufacturing difficult^ the eranksbaft 
arrangeeaent Is usually the same aa though two four- 
cyllndor craukataafta had been placed end-to-eud, so 
that the plane of one is at 99* to that 
of the other. While the inertia forces in 
the two aats of four t^Undsn will occur 
a half-period apart and will cancel each 
other because they are equal and opposite 
in direction, this cannot prevent the rack¬ 
ing couple la a longitudinal plans because 
the foi^ do not act along the same 
line. 

There has bean no markfid increase In 
the nse of overhead valves nor haa ad 
vantage been taken, M It haa in Eurcqpe. 
of the experience gained In aeronautical 
engine construction In which overhead 
valves are actuated directly by an over¬ 
head crankshaft In thla country prac¬ 
tically all of the engines In Which the 
valves are carried in the head use rocker 
arms and tappet rods which extend down 
to the cam-shaft in the side of the crank 
case. When euglaes of the overhead- 
valve type are need now It Is noted that 
much more care la taken to enclose the 
valve mechanism by means of pressed 
steel removable covers, which not only 
serve to keep the grit and dirt away 
from the bearings of the rocker arms, but 
suppress the greater part of the usual clicking nolso. 

In practically all forms of engines bnQt at the pres¬ 
ent time, the detachable bead feature Is advanced as 
one of the strong points of construction. Makers of 
engines that for years have refused to chgnge their 
design In that they conthtned to build T-hesd engines 
with the cylinders cast In pairs are now ottering block- 
cast engines In which all six cyllndera are cast t<««ther 
In wm unit, and it seems very dear that we are on 
the straight road to a day wh«i everr automobile 
miinafactured Will offer access to ihe cylinder Intoriors 
from above, and In no case will it te neoeskary A st¬ 
rata the cylinder Mock from omai-ahaft and pIstoM. 
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UHlxwto^-faofd friction dlskn nUernato with metal aiaka, 
the entire aswtnbly runnliiK <lry Infiteail of In oil an 
waa formerly necessary when the aU-inc‘tal-<ll»k tyjMiS of 
clntoh were tiopulnr The three-Bpee<l selective tji>« 
chaiiBe-ajassi Kearlns with center control lever 1 h now 
the most poimlnr form, as It Is found on panc-ttcally. 
nil makes of cars The four-sttmi gear-box Is very 
seldom used at the pts'sent time, only^n few makers 
of the heavier tars favorlnc it 

As regards tlie method of dual drive from the rear 
of the L’hnuge-sisHKl gearing to the rear axle ono 
llnds the situation pretty much the same as In years 
post. Those who favor the Hotchkiss drive, having 
an open propeller shaft with universal Joinfs at eaeh 
einl, still retain that eonstrnetlon, though some makers 
who formerly favored this have changed to that form 
where a radius or tonpie member is used to supple¬ 
ment the rear spiing for resisting braking and driving 
ttjrque reaction stresses The flexible-disk universal 
Joint In which leather- or rnt)tK'r-lmpregnate<l fatirlc 
disks are use<l is found on an increasing number of ear 
designs. Where the prof)eller shaft Is carried in a 
torque tube or housing member having a hall* Joint 
at the front end we find tliat but one universal Joint la 
used and that this Is nsnally of the all-metal tyi>e. 

For final drive gearing, the spiral l>evel Is applied 
on practically all curs, only a few of the cheapest 
makes uow using straight lisith bevel gears When the 



Kxteriw t4*w at a modem ov*rh«ad*valv» aagtnc. tfiowlng tha oonplete etiehmra of the working parts Rlpkt; Partly •«tion«l view of the same engine, showing the working parts 

The everhead'vatve engine as it ie worked out for 1921 
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jlixp ^thont gdT«ftlsln« the 
aud tm-iitOB have wi- 
ftyatema in the aaiDV nulet way. 
ttvered alnnbiiuq platona 
both caat 
of the defects thut 
hjitl iWmDiOad agjil^ the alnmlnam piston fiy 
do ttot Jam (hemt have bOen proven to haw 
VMtKht by oihef yuahera isho continue tn emplo) 
«weeasf«llly. 

it laivor tnubutf Of ataheia are t»tn« balanced crank- 
MfUqiO «t tiiO ptoaent tine, thoush there has l>een no 
change ta the althatton so far aa ales of crankshaft 18 
oMflOmod oJ tbe muaber of bearings need for tta 


apxtUary aystems are practically the same as 
last year excepting that more care has been taken In 
the BOW (teatgns to provide means fOr vaporising low 
grade fnela, One protninait maker goes so far as to 
dt hlo car wltli a device built Into the inlet manlft^d 
wtdeh bums a small amount of fuel to give sufficient 
beat to iaanre positive vaporlaation of the remainder 
The device la said to be remarkably efficient ^rtng cold 
w'rmther, as by tta use It la possible to start an engine 



Front-spring suspension of an unnsual type 

form a unit power plant Is more general lieeause sev¬ 
eral makers who formerly installed the gear-box ns a 
separate nnit now find It advantageous to Incorporate It 
with the engine by tirovidlng the gear case with a 
fiauge or bell housing which fits a corresponding member 
OB the engine base that aerves to enclose the engine 
■•^wheel. The two unit system of starting and lighting 
Is now almost tulversally nsed and In practically all 
cases the starting motor Is e^piipped with a Bendlx 
antomatlc-Bhtft pinion which meshes with a UM)the<l 
gear member on the flywheel rim The starting and 
lighting system units have l>eeii so well devolojiovl 


promptly that has been covered with snow or ice and 
cUUod to the point where it could not be started with 
the ordinary almple form of carburetor. The “fnel- 
Iser'’ has a apai^ ping which Ignites the fuel supply 
to tim beating portions as soon as the switch la turned 
on to start the car. 

In practically all engines one finds heated manifolds to 
permit satlitactory evaportsatiun of the low-grade fuel 
which la now being marketed at high-grade prices, and 
which motaocisto are forced to use becauae the rapidly 
increatfing ntnnber of aucomoUve vehicles makes It 
Imposaible for the oU refiner to supply adequate 
amounts of M^-test spirit having satisfactory vapor- 
iting quatttUa at even normal temperatures. As the 
general teodenoy In engine design Is to core the intake 
manlfoKte IW fresh tos dlstrlbotion passages in the 
cylli^er tfiodc'eastiag and snrroand them with water. 
It d«w not taka much time for the engine to heat up 
sufiMentiy to aestst materially in vaporising the fluid 
3 om» eafitaes have water-jacketed manUolde, while 
others have the manifold througffi whldi the Intake gas 
passes edat intagral with or At least placed In close 
coQtagt fo the manifold throtu^ whl<m the hot, inert 
prodficta of eombnstion are exiielled fmm the engfine 

More care Is noted In the design of lubrication sys¬ 
tems and pnHttosHy all engines of the better dam now 
use the foveh feed ^pottiod Ip ^shlch tiie oH ie dreulated 
throm^ ' p as a e g e a cored in the eNtlM base costing or 
throngb eulMite passages driSed la the engine crank¬ 
shaft lAMh la beteg paid to lodttlan of the 

mteting ikgwa WUtab is placed th men> (uxsesslble posl- 
tl«M snli tm »* eikally remoffid tor deanlug. 

-Apittioti i» ^toataiiy need In America for 
paaaMU|Ke> oiAy ohe or two makes of moderate 
price fetiag-dtliipwitn' fghttlait. A aataher of the high 
prlcad imwuad vltb the high tension 

ehaiiBahl^.hPf i^wdp nuttMr la so few that it is safe 
t<v nay MM fhdttefsf and ooil Unttion la Its various 
fMtas.Miir/aaeds^''^ attiiatiOtt. 

tt fibe edglne, dahdi and gear box to 


that the average motorist never experiences any trouble 
with them, barring a "short” la the wiring. 

The moat popular form of clutch, if eonsldertxl from 
the viewpoint of numbers produced and used, is that 
form kn<»wn as the three-plate type, in which a single 
disk is clamped betweeu the flywheel web ami an 
outer pressure member which is brought Into contact 
with the floating plate by means of spring actuated 
levera The cone type of clutch Is gradually being 
superseded by the disk tyi»c. On most of tl>e medium 
and high grade care one flnds remarkably efficient dl- 
reot-drlve clutch mechanism In which a series of 
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Navel brake meckanlBm that works on the newly ^ 
discavarad fnld-pressore traasmJasion principle 


spirHl-lievel gear was first Intrwluced It could be manu¬ 
factured only by cosllv priMvsses and naturally Its use 
was restrli t<>d to those makers who could pay the price 
for the quieter and more enduring gears The rapid 
recognition of the merit of this form of final drive 
resulted In nn augmenting demand, which In turn 
was restHiDsIble for the development of special machin¬ 
ery for turning out spiral bevel-gearing of excellent 
quality in an (Houomleaj manner. It Is for this reason 
that we find the splral-lievel gear almost universally 
used 111 this (ountry Tho perfection of this method of 
final drive has practically eliminated the worm gear in 
passenger vehicles except a few cars propelled by 
electric power The worm gear, however, remains very 
popular In motor truck construction boeause it Is the 
only form of final-drive gearing that It Is practical to 
use with which the low flnal-ilrlve reduction needeil In 
truck constnictlou can bo obtained wltli a single pair 
of gears 

Ilrake design and rear-axle construction have changed 
but slightly The semi-floating tyiie of axle Is now the 
moat popular form and full floating axles are found 
only on a few makes of cars There seems to be more 
general application of the transmission brake for emer¬ 
gency purposes, though on most cars using stock axles 
one finds tlie conventional Internal and external brake¬ 
band assembly acting on each rear hub In a new 
high-grade car Just aiinountxyl for the 192] season all 
whwds are provided with brakes, tho front as well as 
the rear In this car the brakes are actuateil by 
bydraulic ejllnders of oorapiict form and small size 
which are placed Indwei'n the two halves of the open 
end of the brake band. The method of transmitting 
motion employed Is a mislitlcatlon of the well-known 
0-C gear whieli was used during tho past war on 
alnilanes so that the mnchliie gun placed at a point 
where the pilot could not oiierate the trigger in the 
customary way could lie actuatod by a small hydraulic 
plunger in a suitable cylinder A master cylinder Is 
(Continued on paffc JH) 
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Automotive Milestones 

A Digest of the Opinions Expressed i>y the Iieading* Automobile MffmtthKtoieiv 

As Reported by Aasdn C. Lescarbotum 


T he automobile Industry, after Just pnsslna throuah 
n period of almost untielJevable proKisTlty, is now 
tnklnK an Inventory of Itself—nnd of the future New 
conditions have brought nlxiut new demunds, which 
must be met If the Industi^ Is to forge ahead .lust 
what thefts conditions are and how the automotive In¬ 
dustry purposes to uit*et them uie matters of prime 
Interest to automobile owner and non-owner alike, for 
the untomoblle of bslav is i'\eryl)(Hly'B vehicle, playing 
n prominent rftle In the dally life of the entire com¬ 
munity 

To iKtgin with, automotive englnt-ers are a(free<l that 
the paaseiiKcr autoiuohlJe has passed through Its ex- 
IH'rlmontal stage and n-aeh<'d the iktIoU of compara¬ 
tive Mablllty ill laTforumnee uinl design. Oreut ad¬ 
vances will still Ist made in many details, but until some 
nt‘W and revolutionary discovery oi luventlou appears, 
It Is geuerallj l)elle\ed that we may exiwct these do- 
veloimients to ta> along the lines already laid down 
<»ti the other hand, the piissi’uger ear is only begin¬ 
ning to render to chiU/atioii the service which may 
isuifldcntly Is* exis-ded of it within the next decade 
or two Although there are already nearly eight uitl- 
llou cars In use In AnierUa, the Held of servlis* ahead 
of us Is almosi limitless The passenger car will, 
within the next few years, bring about a vast relief in 
the congestion of our huge titles ti\ permitting ptstplc 
of all classes to Ihe In the country and use their ears 
in going to and tiom uoik 'I’lii' motor ear will he In- 
ereaslngly usisi in making farm life tolernble and more 
ptofltable, 11 IS III give extended sen lee along the lilies 
it Is already remlerlng to salesmen and men whose 
work takes them far mid wide alsmt the eily and coun- 
tr.v , and it will come to be an iiidisrsmsnble serxant of 
the household as well as of the worker, so that we shall 
llnil many families wliitb arc now tsmtent 
wltl) one eai, using two or lliree 

So mucli for these optlmlstle views con¬ 
cerning tlic future of the passenger car. 
which have proxed to be quite represen¬ 
tative of flic enlire nulomobllo fraternity 
Hut how alsmt (uir roads'/ It lias already 
lK>en said that in certain sis lions of our 
country, partliulurly in the Far West, a 
further Increase In the numlier of auto- 


rate If left standine in the oi>e&. But tb« heavy de¬ 
mands made ufs>n the reflnerB hare gradually lowered 
the quality of gnaolliie used by motoriata, aecesattat- 
lug certain provtulons In the deatgn of moat en- 
glneo. 

Meeting the Lower Grades of OaaoUne 

Automoldle engineers have certainly faced the fuel 
problem iiiiiiiiiehlngly, realizing that the problem was 
not onlv lucre to stay, Imt might become more acute 
us time goes on Varied have boen the ways to meet 
the fuel situation For liistauce, the engineers of a 
leading automobile company Invented a device known 
as the fuellzt'r, which was Introduced In their car 
last spring This device, by superheating a port of 
the How of gas from the carburetor, Insnrea almost 
|a*rfect combuslloii of the fuel, making U possible to 
oia-rato etsmouileally and emdently any engine thus 
eipilpptsl, with the prewnit lower grades of gaste 
Hue 

Oflier englneeis Imxe met the fuel problem through 
ImproveuK'iit In the design of the eotnlmstlon chamber 
and Intaki- nuinlfold otliers an* evperimentlng with 
I'Xhanst IumiI wttli the Idea of nttltzlng this heat to 
vii|Mirlze lower grudo fuels and In this way incrcaw' 
Ihe overiill fuel (eommiy of rlielr cars Klectric vatH>r- 
Izt-rs arc iielng Installed in certain cars for the pur- 
{Kise of fucllitatiiig starting In cold weather, with 
pres<*ntslH\ fuels Still another Idea which is being 
iipplicxl Is to give each pan of the Intake manifold 
a HjK'clnl mrve, so tliat gasoline does not <*ollect In 
<sUi corners, get info the crnnkcuse. and cause loss 
ol power In general Hot sjiots and VHp<jrlzlug elbows 
are Iielng tntnsliKssl by other engineers Ortaln It 
n that (arburctor niunufacturers huxe ussisttsl in these 


woold kaap xMiee with the demuMl. n«r 

soorcas of oil are being dlacovewtlf-Whldhi to**ther 
with new methods of raflning and dlatiUlai the 
line, should keep up the stipply. 

StlU, It is best hi be prepared, and certain automo¬ 
bile engineers assure us that as soon aa protdems af¬ 
fecting the distribution of other fuels hsatdflM gaaoUne 
have been solved, It will be possible, With the knowl¬ 
edge already In hand, to devise engines which will 
tie entirely satisfactory with almost any fjmki- 

There la no Indication of any wide variation from 
the present standard designs of gascdlue engines. The 
problems which have limited the uae of steam and elec¬ 
tricity seam aa far from solution as ever, and while It 
Is always possible that there will be some revolutionary 
discovery, there Is no reason to expect one. The steam 
and electric types have had years In which to "make 
good," BO to speak, and apparently have failed to com¬ 
pete sncceisfuHy with gasoline cars except In a very 
small and Umitetl way. Ktlll, tliey may possibly gain 
ground in the near future, but If they do they will 
And the gasoline cars also gaining ground, since the 
perfection of the gasoline engine and the automobile in 
general is by no means retillzed today. All in all, we 
are assured that the gasoline automobile is here to 
stay—In our day, nl least 

A Word From Body DeMgners 

It Is goncrully beUev(>d among the automobile fra¬ 
ternity that tJie bodies have reached the point where 
there should 1«> few changes In design. There will, of 
<smrs«‘, always lie freak bodies and undoubtedly occa¬ 
sional ehangCH In design Hut since the automobile 
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/ r seem* deitrable, at more or lets regular intervaU, that an art Ul(e 
ihe automotive one should have pause for the purpote of considering 
just tvhere it stands and whether it i* bound. At the present time 
there are plenty of questions connected with ihe manufacture and use 
of motor cars, which are tufftcienily open <o furnish the vehicle for such 
an introspection The SCIENTIFIC AMERICAN has accordingly put 
seven of these questions to fifty manufacturing engineers prominent in 
America's automobile industry, and the article on this page embodies 
the editorial effort to digest the replies recetved, and to present the con¬ 
sensus of responsible opinion which they represent .— The EDITOR. 


I of opinion among auto 
autliorilies Is that since trans¬ 
portation Is one of the most xlful cHscnlluls of our 
dally life, nil goixl roads movenicnts Bhould not In any 
way be dlsixiuragcd 'I'hc Hulled Ntates has not done 
HO well In the mutter of good roads as might be ho|)ed 
fxir, considering our xxeiilth and natiiriU resources and 
volume of niilomohlle trnlllc us couiiiarcd xxlth other 
nations Still, the goisl roails (inestion Is reivlxlng 
curofnl iittenllon iil the hands ol State and Fisleral 
authorities alike llig edueatloiiill camiiaigna are un¬ 
der xxiiy xxUh telling results Some automotive experts 
strongly urge n close i ooiierntloii lictxviHMi Fx'denil road 
action and n hsnl action Thej also urge hetter trunk 
lines, 84) to siMMik, oxer good ronds pnNslng (>usi and 
west to Isith coasts, mid north and south from central 
hmations on the txxo borders At least one automobile 
onglnecr (siincs forth xxllb the suggestion that xve are 
at u period when dnuble-truckisl ronds must la* given 
serious tbouglit, in onlcr to |ierinlt txvo-wnv trattlc at 
higher sptsHls than at present niid xxlth less danger of 
accident 

Of course, goml ronds menu everything to the auto¬ 
mobile. Good ronds mean more inrs hi use, lietter facil¬ 
ities to everyone In i ities anil rural dlstrlels alike, a 
lowering in tlie (sist of living tsK’niise of liierenscil 
transportation facilities, and longer life mill lower 
operating costs for nil cars .Still, even untomoblle 
enthusiasts, while advocating hetter ronds, caution 
against the eximndltiirc of extremely large sums of 
.Stale and Federal monevs alike, nt n time when tax¬ 
ation Is already a serious biiislen to liusliiess and lii- 
illvldunls alike Whatever moneys are available sbould 
he sj.ent where thev will do the most good 
And now we come to the matter of low-grade gaso¬ 
line Time was when gasoline eould tie Isiiight at any 
gas station of such quality that It wquld rapidly evapo¬ 


Imiirovemcnts in every wa.v ptisslble, for the good of 
the Industry nt large 

If appx'urs fluK the engineers of the air-ctailexl type 
of car have Isaiu less affox'teil by low-grade fuels than 
inuuv other I'ltrs where the Jacket loss Is greater and 
where there is less heat etllclency inside the cyUiidors 
This is due to the operating t<>mperature of the alr- 
coolcsl car Yet these I'uglneers, not content with 
thcli Initial advantage, have workxsl on a baffle-plate 
III liter on the Intake manifold to break up the heavier 
(vintents of prt'sent-da.v fuel by tlirowlng them by een- 
trifngal force against heated plates where the heat 
serves Pi break up much of tlie fuel whloli would 
otherwise tie hist. 

'I’ruly, ail thest* Improvements have done much to 
increase tlic luileiige of the tivcsent cars despite the 
lowered quality of the fuel Many of ihe modinm- 
w'eight cars are making lietter th«u twenty miles on a 
gallon, ai-cordiug to the claims of their designers Rtart- 
lug in lYdd weather has bx<en faclUtatxsl liy some of 
the Improvmuents mentioned. 

.lust what is nbeatl of ns in the matter of fuel is 
diffleuit to deiermliie Several automotive engineers 
hasten to assure ns that we have met the lowest grade 
fuels which will over lie iitlltised for automotive pur- 
fxises, while otliers—n very small number, to lie sure— 
are tsiually empliatic In predicting kerosene, alcohol, 
and even ciude oil Still, the truth of the matter Is 
tliiit there is little to la* gained in ttie use of still lower 
grades of fuel in passenger car engines As was 
pointed out hy the Secretary of the Petroleum Associa¬ 
tion in 191U, the demand for kerosene was such that 
there could not be much greater demand or the 
prlir would be equal to that of gasoline. It whs the 
jiqilnlon of that authority that the aui^ly of 


factor of high economic value Instead 
pleasure vehicle, there ts no excuse for need¬ 
less or faddish changes which seriously 
reduce the re-sale value of cars of previ¬ 
ous iiiisleU In the bauds of buyer* As 
one body designer has put It, automobile 
bisly deslgu Is a oorapromise between serv¬ 
ice, practkAbHlty and appearance; but 
above uU the bodies must he useful and 
praitical and siifflelently strong to give 
service and a certain amount of protec¬ 
tion. 

The closeil Isidiea seem to become 
more and more jsipular Indeed, with tlie 
constantly incroashig change from touring 
cars with the top down to the steady us© 
of these cars with the top up, certain 
designers believe that the next radical 
, change in automobile bodies will be a 
touring oar with a permanent top which 
will be somewhere between the present-day type of 
sedan and the so-called winter top bodies. At any 
rate, the main object nt present Is to make the body 
as light as iiossible, consistent with safety and comfort 
of the passengers. 

The matter of weight Is an all-important one in 
present-day motoring, for Oie ever-increasing cost of 
fuel has to be compensated to some degree, and more 
elllclent engine design cannot do It alone.* Light weight 
Is the better part of tbe solutioii. Hence •one heat« 
much about the many new alloys which ai» llndlng 
their way Into automobile engines and other com¬ 
ponents. "What Is the status of this phase? » 

One engitieer tells us tliat experiments are conttnfhaily 
being made with new steel alloys and aluminum com¬ 
pounds : and there are Indications that It xgiy Ixf pos¬ 
sible shortly to reduce the weight of the cars to some 
extent. The application of these new materials, how¬ 
ever, will lie made in deUll, and Is not likely, to be 
revolutionary at any one point. Still, manufacturers 
are using more alloy steel each year. Aluminum, on the 
other hand, Is not being used to the extent of several 
years ago, by most builders. In fact, there is a strong 
block of automotive opinion Which Solds.tbat aluminum 
is rather at a standstill tbmj advancing as the uAtal for 
making parte for motor cars. Many engineers com¬ 
plain that it is too exponslve. On the ether band, there 
are some who claim that aluminum is Ideal, One 
engineer informs us that his company have been using 
considerable amounts of aluminum sheets and eastings 
for smno time, and are gradually increasltig the use 
of this metal. So tbe engineering optnions as eonetTB 
aluminum are pretty much divided. For bodies, how¬ 
ever, aluminum appears to be eonsiclered with sllid) 
(ronWaaed d» iS) * 
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The Trend of Specialization 

Wfast It Does for die Modem Professional Man, and What It Takes from Him 


T a» *OjSy tir hMloetry te a atwly of organliaUwi. 

arter manr^eanr of ayatematlc yrooplUK and ar- 
ranaftmeiit of activities we flnd Iwstneas emerging In 
tbo last decade a* one of the major professions sub¬ 
divided into a moltitttde of minor professions Eacfa 
of Oieae minor professions, such as advertising, credit, 
manavettont and salesmanship, baa become a highly 
spectaHaed acienoa. Otliar major professions, particu¬ 
larly enatneerinf, have followed this same trend of 
spedaUsatloa. A century ago a man In any branch 
of tSie englneerlna profeashm was Jdendfled aimply aa 
an engineer, infty years ago he was a civil or me- 
ohanimd or electrical engineer, while today these latter 
terms give hut a vague Idea of his qualidcetlons or his 
oocttpatlon. Specialisation litvds Its way Into all In- 
dnatrios and professions, aubdlvlding single occupatlona 
Into many, a^ coaflning the Individual more and more 
to apeciflc tasks 

There Is an evil herq to the detrimetu of flm Indi¬ 
vidual as well as to the profession. As It Is, the world 
needs men of vision—-men who are capable of big things 
—foen who are scientists. Comparatively lew men are 
scientists In the broader application of this term Few 
men are poaaeaaed of the ability to analyse complete 
proUems; to see the relation between the problem In ita 
entirety, and any or all of Its component factors The 
iudlvldnal minds of the greet majority work synthetic¬ 
ally. They grasp only that particular phase of a prob¬ 
lem which comes under their Immediate observation. 
one factor at a time without regard for the relation of 
that factor to the sum total. 

Hpedallsatlon does not aselet in turning out these 
scientists—these leaders of men. but, on the contrary, 
materially assists in their suppression, and hence we 
must look elsewhere for the forces which tend to pre¬ 
serve this balance. 

These forces will be found In our educational Insti¬ 
tutions, and our professional societies Here, stringent 
requirements should be fulfllled and ethical standards 


By W. E. Vogelback, Vocational Engineer 

should be malntaluMl But of these two, the greater 
rMponslblllty rests upon our eilucatloiml lustltutloiis 

In the short apace of the usual college course today it 
Is not exiieotcd that colleges will turn out men fully 
equipped for their professional iiractiiv The aim 
should rather be to inculcate a meth<«t of logical rea¬ 
soning : to turn out analptiral thinkers—scientists But 
1 feel sure that you will agree wltli me, that too many 
men Just out of college come lietter miiiipited with a 
collection of facts than with methods of analysis 
In other words, we are turning out tynthetieal thinkers 
—men whose measure of compreheiisloti of a subject is 
the quantity of facta thev possess. 1 desire to emphasize 
this dlstinctloD betwe»*n analytical and synthetical 
thinkers. Every Individual belongs to one or the other 
of these class<‘s The class of synthetical thinkers 
comprises the rank and flie, the detail workers, the 
luirrow spedatlsts. The class of analytical thinkers 
comprises the executives, the leaders, the planners, men 
of vision and foresight 

The degree of our analysis of any subject dejieuds 
upon the Interest we have lu It. And our Interest will 
depend upon our comprehension of the subject as a 
whole. If We rertect back upon these subjects In which 
we were most proficient in school, we will find that they 
were the ones In which we luid the greatest interest. 
And probably we all n'call our attllndes toward those 
subjects which we then seemingly knew we would 
never have occasion to put to practical use 

Take our large cities, ceuters of Industry with their 
rsst day and niglit eilucational opi»ortunitles Would It 
not appear that the great majority of our succesafiil 
men should be those brought up under those educa¬ 
tional advantages? And yet as wfe run through the 
pogi'H of "Who's Who" we observe In page after page 
the names of men whose education was ac<)olred In the 
village school bouse, or small town college, or by home 
study. I believe these Incidents are relevant and Im¬ 
portant. and that they an> a natural result of a well- 


ileftneii cause This cause Is the • grater ratio of 
practical learning to the degree of specialization In 
the smaller towns, industry Is centralized and iixtcn- 
slve specialization Is not expedient Here the young 
man entering business sees the small shoe manufai-tur- 
Ing Industry or the rice industry lu its entirety He 
sees the relation between the different doiiartments and 
the whole plant With the whole moehanism under one 
roof, HO to speak, his view Is compreheuslvo This Is 
im{K>sslble In the Industries of our larger cities Here, 
siHK'iallzattou has reduced the work of the Individual to 
a mere routine He fails to sec the relation of his Job 
to the Industry. In time, jierhiips, he will have held 
many jobs, but ho will alwoys he working under the 
disadvantage of lack of comprehension 

After a man has completed his college tralnluf, the 
evil effects of specialization as applied to him, must l*e 
slemmed by tlie professional organizations Here by 
his association with otlier men in the same general 
profession, he extends his Interests Into broader fields 
1 erhaps the most heiieficlal work that can be done by 
a professional sm lety. Is that of maintaining appro¬ 
priate. sfandards of ethics and qualifications for mem¬ 
bership Here, tisi. Is charged a large share of activity 
in securing appropriate llcouse legislation. Umlted 
preparation for the profesRlons should be discouraged 
The l)lg problein of toilav is bow are we going to 
keep the syntbeth-nl class from growing greater In pro- 
portion to the analytical class We sei- how giK>claltza- 
tioii tends to eonllne more and more the Individual to 
routine duties, to make of him a mere cog In the great 
wheel of Industry The remc-dy calls for a greater 
Interest In our undertakings The larger business 
Institutions have come to regard this Interest from 
the standpoint of the Individuals partnership In the 
liusliiesH They have evolveij tbo medium of employes 
orgniilzations and hoiisi' organs for educational pur¬ 
poses In this way they have l)een able to maintain 
a partial liulanee Udweeii siH-clalizaliou and training 


Correspondence 

The editors ere not responsible lor ststcroents mede 
m the oorretpondeaoe column. Anonymous commu- 
nioetions esnoot be oonsidersd, but the names of cor¬ 
respondents will be wtthkeld when so desired 


A Croflrinf Signid That Ouffht to Work 

To the Editor of the SasivTiS'ic AMBBicAit 

Tour last loaue boa Just come to hand and the article 
"Antomohlle signals for Danger Spots" suggests a new 
kind of automobile railroad aigaal It seems neceasary 
to have s oertsln nhn^r of unguarded grade crosalnga 
—at least we have with ns whether It la neces_- 
aary or not As llmtlng laws require lights to be 
directed low, the tlAnlMards now In use are not always 
all that can he deelred Any kind of automaUc signal 
is open to tflh objection that It may get out of order 
and has to be maintained at a oontdderable expense— 
eiroepf «n<i kMd, This is a device familiar to aU but 
never need as a eltiifal. We are all familiar with the 
soui|d of running an antoanobtle over a wooden bridge, 
'nm racket made by the loose boards could not possibly 
pass unnotioed. Here we have, then, a signal for 
rollnoaib eroeslags which raanot be unheard except by 
the very deaf, which can be so made that even frost 
and snow will not make It Inoperative, and which Is so 
slmp^ that It cannot get out of order. And If a device 
of thlB nature were worked on experimentally to pro¬ 
duce noise on purpose there is no donbt but that a very 
characteristic sound could be produced which would 
soon become so well known that Jt would be a 300 
per cent warnbig.' I would suggest the. use of boiler 
piste ^aW looeely on the propw support as found by 
experiment, with board fences on either side of the 
road to reflect the sound, as a perfect rollroad croeelng 
signal fM all fraffle, horse or motor, night and day. 

Monti^Bln, Del E. Pstit Du Port 

‘‘Ommiwicatlan" Works Both Ways 

To the Editor of tl)p ScnmTmo AMBaigan: 

During the post months I have read numerona arti¬ 
cles In ^e flkdsnrmc AttsaucAw as well as In other 
esteened Jonrwata opncemlng the twpes and posslblli- 
tlM qf ee^ng deflstto 'messages to Mars. There bos 


lieen so much of this talk It would seem tliat some have 
seriously determined to make the effort Although 
there are many opinions as to the best method of 
sending the raeseages, etc, there are two points upon 
which all agree, namely, that the cost of the appara¬ 
tus and power to convey the messages would lie enor¬ 
mous, and sei-ondly that the Martians, If any, must be 
fur enough ndvani-ed In learning, as much or more so, 
than ourselves, to notli-e or Interpret the messages 
sent, otherwise no trouble and expense would lie war¬ 
ranted, This being admitted, why would It not be 
fur more sensible, practical, and ectmomtcal to assume 
that the Martians are sending inessuges to us, and to 
confine our efforts to catching their messages? If we 
are not clever enough to locate messages from them, 
why go to tbo onormoiis and very doubtful expense of 
trying to prove that they are our Intellectual and scien- 
tlflc equals? 

New York Bayaed S Lm-Hruxo 


A Question of Costs 

To the Editor of tlie Scikntixk Amk-kh an 

The current press articles purtsirting to give com¬ 
parative costs for hauling freight by rail and motor 
transport seem to me unfair, misleading, and therefore 
harmful when and while they omit the cost, amortlza 
tion and upkeep of improved roads used by motor trans¬ 
port The community pays for such roads for the bene¬ 
fit of motor transport, while the railroads are required 
to provide their own rails and roadbeds. 

No doubt the community derives benefit or profit from 
good roads and motor transportation, but until such 
advantages are reduced to a ton-mile basis with proper 
ili'dnctlons for cost and maintenance of streets and 
highways, all such comparisons an-, as before stated, 
unfair and harmful 

(1 H. L Webnkkk 


Gull Itelnt, Fla. 


The Rail Cycle 

T(> the ISklltor of the BciENTiMr Amrbii'A.v 
I n your Issue of August 14th, page tdO, Just received, 
you show an Inyentlon by a Frenchman, fur running 
a cycle on the railway lines. I may say that I have 
a drawing before me of which I workeil out the details 
In 1888, and the answer from the Beeston Humlier 
Company, England, dated November 10, 1880. stat^ 


lliey could manufacture them for me. As the price 
was more than 3 i-ould afford to spare In those days, I 
did not curry out the matter connnerclally A man 
nami-d Hwlev floated many companies later on, and 
B(>me workman took, or copied, the drawing and made 
II crude lot In one of the brunches, I think It was In 
Norway, later on an Improved one was run by them 
or their late workman In Canada, and during the Boer 
War, n better one was used by the British troops 'J'hey 
all stiK-k to my (simiiaratively crude drawing, but none 
up to the present use the rublier tires, as 1 worked 
out Hand-propelk-d onus have been use<l on our rail¬ 
ways for 35 years past, and now petrol motor ones 
supply their place Many gangers patrollng tlie lines 
have la-eu killed by trains coming upon them from be¬ 
hind, hetause they could not hear on account of the 
noise they make themselves My rublier tlrwl ones 
obviate this trouble I have been a reader of your 
publications since 1870 or thereabouts 


The Detachable Broom Handle 

Til the Editor of the Scicntific Amestcan • 

On page 84 of the Sciewtieic Amkricam, July 24, 
tins yeor, Is a notice of the detachable broom handle, 
and you say that the detachable broom handle Is a 
brand new Idea, and is taking This was the Invention 
of the lute Mr William Carver, of Adelaide, and was 
pateiiteil by him In Anstralta In 1800-7, and applica¬ 
tion was made for patent In England and America 
about the same time, iiml the writer found the money 
During 1807 the writer brought this broom handle un¬ 
der the notice of two or three maniifactnrerH In Bng- 
liiud, and also sent It to a manufacturer In Berlin, hut 
at that time nobisiy seemed dlsisised to make anv 
Blteration In their muebinery. Since Mr Carver's 
death his widow has sold the patent to the Blind 
Asylum In Adelaide, South Australia, and these brooms 
are made locally by them Mv firm tiivnrlnblj pur 
chases the Carver detachable liroom so Ihut the In 
ventkm Is not quite ns new as voiir correspondent 
apixmrs to imagine We think the late Mr Carver 
ought to have the credit Ami the writer would like 
his money back' 

F H Fauldinq. 

Adelaide, S A 
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Where Is That Ratlie ? 

The Commoner Automobile Noifles,TI^»r Causes, rad How to i^ocate Iheiaat 
By Victor W. Pag6, M.S.A.E. 
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'I he Mil that liiia hwn oiRTated for wexeral season'^ 
leKarclk'BH of the care tliat litta t>eoii taken of It, le 
Hfit to develo|) 11 iimutiei of noleea w lien It 1 m njiernted 
oier hlghwajs that have even minor Irn'jfiilnrUleH of 
Hiirface. This ri'HultN lii the ear riinnliiR to the aei-om 
paiilmont of a niimher of rattles niiil aiiuenkH that prove 
very annoyliift to thone experleneiHl motorlMia who ile 
Mire a atnooth-ninnliiB and alleut oiii, Some nolw's that 
Moein to presBaBO si'rlons troiihles are doe to cUohsim 
partM that are not very Important and an operator 


Tim nolBOH that aru moat common in the autoniohile 
ineehanlMm may be bvouih'cI In four main claa»e«, The 
moat Imiiortant of theae are due to depreciation or 
other cauBOB in the eiitdiie, then there are thone caus'd 
hy vtorn parts produelnR lost motion In the power traiia- 
misslon mechanism A series of rottlInK milaes are 
euuHed by wear In the runnlnK Rear winiiMinonts and tlieu 
there are a niiraher of si|Uoake that reault from loose 
iiem In the body ami U« auxiliary equipment 

Ill attemptluR to locate uolse the correct procedure 
Is to Insiiect the ear In a syNtematle manner and look 
over the varhuis parla of the mechaniirai that are apt 
to he noisy In action If thev are not properly adjusted 
and lubricated. 



The detachable hea4 nftw a faatim of meat cn- 
ginea, makea it easy to rcasoTe carbon from 
the engine interior arid elinrinate one 
fruitful aourco of noiae 


--..-_ poajiMMthm riMtnbor latSetoi! 
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tton a«iCj Itlio 

ckriwn br 
tiou (trotMaH 
of ozygea. -It 
uollw* an due bo Worn boar* 
mgs at either fod of tbo eon* 
nectipB rod or oB tbo email- 
ehaft mats joahsalO, it etn 
only bo romodted by taking 
up tbe loot motloK exlotlag 
at tboM polata. In an On- 
glue that baa boon opwatod 
for some time cyUndera may 
wear out of tooDd or tbe 
piBtouH may chango tboit 
form to anril an axtent that 
II dull knock known aa "a 
piston slap" may take place, 
When an ongtne U worn to 
thU point It utually eaUa 
for tbe aerricea Of aklUed 
‘ame that mochaniee to rcatore It to 

full eflMeoey, 

If the notay aetUnt reaalta 
ftom over-heating, It may be eliminated by remodylng 
the cause of tbe eitcesslve temperature rloe. Tho firat 
thing to do la to make sure that there- la plenty of 
the proper grade uf lubricating oH In tbe engine haae 
nod that this la of good quality. The next print to 
Inspect Is the oil circulation gaga to aaake aura that 
tbe lubricant' Is being drentated tiaroagh the engine. 
.Vmoug some of tbe common corilog ayatean trnublee 
that cauMO knocking may be mentlpned Isaul&eient mp- 
piy of water In tbe radiator, loeiM tan bait, hackdad 
lu»e oouiiectlons that prewshtwater from llowtag 
properly, failure of tbe wetter pump drive or of the 
Impeller element of the pomp so that the water does 
nut circulate around the water Jacketa; and In aome 
of the newer coollpg ayatems, functional failure of the 
thermoBtot used to ragnlate the engine temperature, 
liome uf these thennoatatB ore so connected to valves 
lu tbe cuollng system that when the engine Is eold, the 
water is kept circulating only through the engine Water 
Jackets and practically none of It roaches the radiator 
If the flow control valve becomes stuck la this position 
ft will be apitsrent that the engiaa wUl over-heat even 
when the radiator Is full of water, It Is a very simple 
matter to remedy overheating caused by a loose fan 
ilrivlng belt, as simple, accesslMe adjustmenta are 
usually provided so It Is but a few moment’s work to 
adjust the fan belt to the proper de^ea of tenalon. A 
motometer, which Is a comiiatt specially devised form 
of laiemKuneter adapted for 



installation on the automo¬ 
bile ritdlator cap Is a val¬ 
uable Indicator fw overheat¬ 
ing tronblra. 

lu most atitifiniohUea one la 
not apt to bear tiny nriae 
from the transmtsSloa 
t«m when tbe car la driven 
in the falirti speed hfUess 
there Is a targe amount of 
depreciatton Is the bearings 
of tbe tranemtsaieir'gear or 
a poor adjustuent of the 
bevel driving k"*** ^ 

rear axle. When opieirtlitg 
on Intermediate or low gear 
rotloa, most caw will pro¬ 
duce Driae even when tbe 


gearset If new, becanee .of 
am large awMM»t of power 
tnamamttted by tbe galra ahd 
the Teaoaasee of the hoUow 
metal g«ar brit Which Inten¬ 
sifies the gffiadtM ariind. 
Tbe only way to totWee tote 














European Automobile Design for 1921 

Where British and Centiiieiital Makers Follow and Where They Ignore American Practice 


I t Bot to be expeoted, tifter the experlenceR tbat 
KOropean aut<Htiabll« deeUmers have been tbroo«lt 
doriBf the reMdJvMtweat period Mill exlettag, tbat they 
would lDCorx>orate any radical ebuageg oO more than 
detail ImproveBMnta In autontoblle de«t«u abroad. The 
year after the war a nnmber of flrme, In an attempt 
to attract attention to their product, evolved modeU 
with entirely new featuree, such aa the tbree-cyltjuder 
atr-eooled radlal-eaifhie power plant l*re<'tlcaUy the 
otdy thing that may be oonaldered radically new In 
currant antomoWle engine design aa tar as Europe la 
eoncerned, Is a new eight-cylinder Enidlah oar in which 
ail the cylinders are In line. This Is an extremely 
ooatly car and will be made only in limited quan- 
tlUea. 

One of the most noteworthy features In European 
dsalgn U the development of that class of car which 
la made neeessary by the reduced purchasing power of 
the public. In Europe, the costs of running an auto- 
RHibUe are v«ry much higher than In this country, 
beoatun of increased coat of fuel, imrU, Uxes and, 
In fact, everytUhog for which the car owner baa to pay. 

There te great development noted In the types that 
may be oalied light ears and at the present time this 
term has been stretched quite beyond Its original 
meaning. In former days a light cur was one that 
did not weigh much In excess of a tlmusand iwunds 
as a maximum. At the present writing, engineers de¬ 
signing cars weighing over a ton still designate them 
as light cars. Another thing that Is strange to Amer- 
Icen car buyers is the fact that some of these light 
cars with small engines, which one would think should 
be very reasonable In price, cost oooslderably more than 
do some of the heavier cars In this country. The 
mala attraction for the buyer of such a product lies 
In aeoBomy of operation because It Is now understood 
that It la not only the Item of first cost that deter¬ 


mines automoblliug satisfaction, but the malutonanee 
or constant coat ttist obtains all the while the car 1 h 
in use. As a role, If a light car Is well built It will 
Soli for conslderatily more money than one expects it 
should, but this is made ne<-essRry because very high 
grade matoriala must lie employed to secure lightness 
comlitned with strength 

It Is Interesting to note that foreign designers are 
now iKjglnnlng to adopt American Ideas that were not 
considered with much favor before tlie war. Owing 
to the present high coat of fuel and the scarcity of 
really skilled service-station labor, many European de¬ 
signers are considering those details of engine con- 
structUm which make for economy Kor this renson 
there Ik noted an increasing use of small two- an<1 
four-cylinder engines, while the larger engines baring 
six, eight and twelve cylinders are becoming less 
numsKHis. Jdany of tlie light two-iyllndcr cars have 
air-cooled engines of the fiat-twin or motorcycle ^ - 
engine type and It la claimed that these small power 
plants which ore rated as dollvering from eight to 
ten horse-power, give real aatlstuctory service and are 
adequate for the uses to which they are applied 

The snccesafnl use of auch amall enginea Is made 
possible In Europe because the average ICuroiiean driver 
does not object to ahlftiiig gears as American car own 
ers do The object la not to m* how many hills can 
be rsoed on tlie high girnr or <llre<t drive, as the 
Eimqiean motorist has been taught tliat changing 
sjieed when occasion demands enables him to oiierate 
In a practical manner a small power plant that will pro¬ 
vide a maximum number of milea traveling for the ex¬ 
penditure, and tlint will run more economically than 
tlm average American engine In similar cars iKK-ause 
It Is operated nearly all the time at that speed pro¬ 
viding greater power output with minimum fuel 

One of the points that was notetl at previous Kuro- 


jienu'exhibitions was that Eurojienii designers did not 
give Uie same atlciilloii In the uccesgibillty of parts 
an American designers did. When detachable cylliidei- 
heads wert‘ first used in the American engines, their 
adoiitlon croaled considerable i-omment on the part of 
Kuroiwaugnigliie builders who always favored the cylin¬ 
der tyjie having the heads cast Integrally During the 
past year a very largi- niiiulaT of American tarn using 
the detuchnble-head feature weri' put Into service and 
their practical ojiorutloti and the ease with which the 
engine interior could be reacheii for cleaning naturally 
Impressed the foreign designers A stuily of their de¬ 
signs shows that dctHctiabJe cylinder-heads are being 
used In constantly augmenting numbers 
Another thing that the continental dcKigncrs were 
slow to adopt was the use of asbestos friction material 
for clutch fadugs, esinK'lallj on cone clutches, for which 
purpose leather Ha.s ladiig used almost universally At 
the present time one notes a growing appr<*clatlon of 
the ns<' of asl>estos fabric lining for cone clutches, 
these fabrics ta'iiig (S)mpos«l of woven asliestos of a 
composition somewhat similar to brake linings 
Again, the foreign designers favort'd the four-speed 
gear-lsix for many years, and sometimes very small 
ears were eipilpped with change Hi>eed gearing of this 
character But now. taking a lesson from American 
practice, we find that the three-spt'ed gear Is lieglnnlng 
to increase In numtsT SiilraMievel rear-axle drive 
gears are also becoming more popular, while the 
straighf-tcKcth Iswel-gears have lost a considerable dc^ 
gree of the istpularlty Uiey formerly enjoyed. This 
shows that the European motorist is beeoming more 
particular ni«i desln-s that quietness of action which Is 
characteristic of most of tlie cheniier American ears 
Just as much as it Is of the higher priced product. 

'I'he European motorist Who purchases cars eonsld- 
(t'onfinued on page Jfl) 
















Some of the opporatue uaed in mapping the bed of the e 


Mapping the Waters Along Our Coasts 

How the Hydrographic Surveyor Obtains Exact Information About the Sea Bottom 

By Louis C. Kane 


1 B Rteainer of 

nifiit of olitht wHrtlr<Hiui offl 
liHM Iwn working off tlin I>« 
May of iBHt year, mHkiiiK a < 
vey of the approachoa to Do 


472 tons, with a complo- 
orn uu(i 4r> onllated men, 
awaro Rrcakwatora since 
«mpleto hydrographic eur- 
Nware Buy The Ooyeni- 


mout'N proJiH't liji'ludoH a survey from the l>elaware 
slioro out U) the lOO-fatliom curve, and from the light of 
ireiiwlck Island and the Light and Shoals vesaol, to 
the ontranct- of New York HnrlKir After November, 
when weather conditions lyecame "nioh that little fleld 
work could 1 >g done, operations in the Delaw-are water# 
ceased until next Ai)rll 'I’he ‘'Bneho’’ returns to the 
Breakwater anchorage every week-end, leaving for tlie 
working gn>urids Just outside the Capes on Mondap 
momings 

The “Bnclie" Is fitted uti with numerous sclentlllc 
and navigating instruments Forward Is the chart room 
where experts reiVinl dally soundings on charts, hug»* 
hnoys, tackle and rope literally cover her deck, and 
l>elow aft la a spacious ro<im with oftlco equipment 
where the ship’s executive work la done Aft on the 
main deck Is a winch engine, which handles the sound¬ 
ing line graded to fathoms and feet and eo read by 
the leadsman An ordinary hand line with 12 pounds 
of lead Is used for soiindlng.s up to 15 fathoms, and a 
2(1- or ao-pound lead lino for depths between 12 and 15 
fathoms Above 25 fathoms 
au ele<’trlc sounding mu- f 

chine Is used. 'ITie lend is 


the bow, where It la auto 
matically reloased T li e 
leadsman reads the Hue 
when the ship has moved 


ship’s iM)slttoii at any time It U desired to know It 
The shore signals can l»e observed for ten miles; be¬ 
yond that limit survey buoys are anchored for signals 
which are placed three miles apart and parallel with the 
shore tine Using these buoy signals it ia possible to con¬ 
tinue the fixed position work a distance of about tdx miles 
lM>youd the limit of visibility of shore signals. The ship 
will then steam for miles in a Straight line and as sound¬ 
ings arc taken an instrument punctures on ciiarts the 
depths of water. As the work progresoes these charts 
show, out to 10 fathoms, parallel line# with a ouartcr- 
mlle spnee between, which indicate the route tnrveyetl. 
For the work beyond these btioys to the lOMathom 
curve, the meUnsI used Is what Is known a# precise 
dead reckoning. Currents are observed at Intervals 
of two hours on this line and an average current ap¬ 
plied to the compass coarse which gives the dead reck¬ 
oning of the ship for a two-hour run The run to the 
lOO-fathom curve and return Is continued hy these two> 
hour runs until the position of the ship can he accu¬ 
rately determined at the end line. 

Soundings are reduced to mean sea level and finally 
placed on the charts of the coast Unless taken at low 
water a little more water In a given locality will be 
found than the charts show 
Id explaining the work the Coast and Geodetic 
Survey, Ooromander H A Beran of the “Bache" said: 






(1 a three-arm protractor 
station pointer which 
lilcnllv determines the 


\Jnltsd States Coast Surrey steftiuhip '‘Bachs’’ 


•'©ur primary work Is to cause an accurate survey 
and mai>8 thereof to be made of the shore line of the 
United States. The work Is along shore and Inland, 
and consists principally In topographic and hydro¬ 
graphic surveys. Topograpbing surveying Is merely the 
mapping of the land the same as you will see In any 
ordinary map Hydrographic surveys are siinply sur¬ 
reys of the water To enable the mariner to avoid 
dangers and prevent hU sailing on the beach, it ts neces¬ 
sary to have maps of the water and nnnerons sound¬ 
ings. The hydrographic surveys of the Coast and 
Geodetic Survey have been carried out to such n de¬ 
gree of accuracy that it la easily possible for a mariner 
when making "land fall” to sound at intervals of about 
ten minutes, and In tbs course of an hour to be able 
to determine fairly accurately hla poaltlon. The com¬ 
bination of a line of soundings and the radio direction 
finder make navlvatluu much safer than waa ever con¬ 
sidered possible 85 years ago 
For deep sea hydrography the Blgabee Deep Sea 
sounding niacblne Is used, and Instead of an ordinary 
hand line, piano wire is used. 'The weight consists of 
a cast-iron pear-aha|)ed shot, with which la used a 
specimen cup tor obtaining sperimens of the bottom, and 
a deep sea thermometer for obtaining temperatures at 
the ocean bottom When the bottom is reached at, say, 
8,000 fathoms, the cast-iron shot of 60 pounds Ig auto- 

_ _ _ matically' released and the 

specimen cup with lie 
thermometer a^ne hiwuCbt 
to the surface. *1310 ther¬ 
mometer la an ini^ouslf 
devised,Instrument, Vjlt to 
withstand the anpnnotni 
pressures at the boftW And 
h» record the minimum tem- 
iveratnres reached Jt con¬ 
sists of n framevSfliHt, ‘the 
thermometer Itself Inclosed 
by a metal Jacket, and the 
whirling vane. Going down 
this vane Is at the top. When 
bottom is reached and the 
upper pull commenced, the 
vnne rotates, causing the 
thermometer to’capslxe; and 
the mercury column is 
broken. Upon coming to rite 
surface In hUrit water tetn- 
perature the ok wIss of ex¬ 
pended mercury in the bulb 
Is taken care of In a smaW 
reservoir. The alztluum 
high temtierature at tlm bot¬ 
tom is read by the tengrii 

_ of the oolumo of wmmcf 

left In rile hoce. 
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New United States Fleet Submarine 


tlM Fleet SviMMTines for the United States 
Nary 

T HB Neviil Appropriation Act of Aueunt ‘JH, 1018, 
autboriaod the constrsetlou of a gronp of nine 
hleet liabauufliiM. Xhree of tfaMw have con- 

iftruoted oiHt bids for the other six are uow u^er con¬ 
sideration. Hie accompanyina otBclal wash drawin* 
Klve# an excellent idea of these veosela no they will 
appear when cointdeted and at sea 
The designs were prepared by the Navy Department 
and by taking the men shown upon the deck In this 
picture as a scale, It will be reiilleed that they are 
very large craft for veasela of the submarine type 
The length overall la 800 feet, and t^r displacement, 
when traveling on the surface, will exceed 2,0CI<) tons 
The propelling machinery 
for anrfaee operation con¬ 
sists of two main Diesel en- 
glnea, each of 2,500 howe- 
power, located in the after 
part of the hail, driving 
directly on the main shafts, 
and two auxiliary Diesel 
engines, each of 1 , 00(1 
horse-power, in the forward 
portion of the boot, driving 
electric generator* which, in 
turn, supply electric curretd 
to two main electric motors, 
one on each main shaft 
When operating submergisl. 
the vessel will be propelled 
li.v the two main electric 
motors, taking current from 
1 powerful storage battery 


was that of the steamer “Canadian Runner." which was 
divided Into two parts and brought all tlie way through 
from Fort Arthur, Ontario, to Montreal. The Dachlne 
Canal locks are not large enough to accommodate a 
steamer of the length of the ‘‘Canadian Runner," 
hence It was necessary to cut the rivets and divide 
the ship in two iwrta, the rear se<'tlon being shown in 
the accompanying lllnstration. Once safely through the 
lot** and at Montreal, the fore and aft sections were 
brought together In a drydock and riveted so ns to 
complete the ‘‘Canadian Runner ’’ To the layman this 
business of cutting a ship apart, bulkheading her so 
she will float, hauling the two parts separately for 
thousande of miles, and then patching them together 
again as good as ever, smacks of wljsardry. but to 
the' engineer It Is all part of the day’s work 



Towing the oft aectlon af the "Csnadtsn Ronner” into the drydock In order to couple it to the for- 
ward part and complete the steamer 


II is estimated that the maximum surface speed, under 
full power, will be 21 knot* per hour, and that nearly 
half that spaed will be attainable In submerged con¬ 
dition, Tho fuel oil capacity Is such ns to provide 
for a large radius of action, and the vessel will be 
outlrriy capable of accompanying the fleet under all 
conditions. 

The armament Includes torpedo tubes lu the bow 
and stem, with an ample allowance of 21-inch tor- 
l)edoea. There will be a 5-lnch gun mounted on deck, 
forward of the conning tower 

ITiree periscope* of latest improved patterns will 
form a part rtlfthe equipment, and each vessel will he 
provided witti the latest type of radio telegroj* out¬ 
fit, both fer surface and submerged work, also wlUi lis¬ 
tening devlcea. Oommftdlous and comfortable quarters 
have provided for tlto 
officers and crew. 

Particular attonUon has 
been given dn the design of 
the structure of the vessel 
to hurare adequate strengtli 
of the hull to resist the pivs- 
sure due to deep submerg 
ence and to provide against 
rupture due to the ’explosion 
of depth charges. , 


The Singing Flame Employed as an Indicator 
for Explosive Mixtures of Gases 

A UKRMAN scientlBt, Professor Fleissnei, has recently 
patented a new form of Indicator for use In mines 
ond other places, where explosive mixtures of gases 
ure liable to occur. In tho well-known safety lamp In¬ 
vented for miners by Sir Humphrey Davey, an excesa 
of methane In the air Is made known by Uk' visible 
aureole which surrounds the flame, but In Professor 
Flelssner's device It Is tbc more reliable sense of hear¬ 
ing which gives the warning His invention is l>ase<l 
ui>on the well-known phenomenon of the ao-cnlle<l 
singing flame, (.umetlmes known as the chemical har¬ 
monica. 

Even school children nowadays are familiar with 


the fact that a'lieii a stream of gas is passeil through 
a long, narrow tube and net Are to at Its exit, the flame 
utters n deflnltc munical note varying In strength and 
pitch according to the dlmeusioDS of the tube Pro¬ 
fessor Klelssticr repeated this experiment, not only 
with ordinary Illuminating gas, but with hydrogen and 
with acetylene, the latter ga%e a particularly powerful 
note and at tho same time the flame flickered and Jerked 
in a lively manner, whereas the singing flame produced 
hy lllufiiinatlng gas op|)ears to hum quite quietly. By 
making tlie flame larger or smaller the tone produced 
tan he made louder or fainter at will, and In accord¬ 
ance with this law tho sound ceases entirely when the 
flame attutus a certain size, hut when an Inflammable 
gas Is allowed to enter the lower end of the tiil)e 
whose upper cud lienrs a slhuit flame, the latter Is In- 
(reused In size, and as a re¬ 
sult of till* the flume once 
more liegliis to sing , hut as 
s(MMi UK this extra gas censes 
to lie supplied tlie Bound 
naturally eeuses 

Taking a hint from this 
(IrtaimstaiK’c, Dr Flelesnor 
arranged an apparatus with 
a flame Just large enough to 
lie silent when burning In or- 
illnarv air, hut ns soon as 
this device Is carried Into a 
chamher (ontalnlng exido- 
hive gases, the flame at once 
iK'cotnes larger and promptly 
starts singing In jilaw of 
the glass tube used lu the 
ordluarj' experiment the In- 
makes use of a hollow 


Taklnff a Ship, Throagb 

ui« Lociui la 


E very ao often a steaiiter 
whoea< teflgtb U greater 
than that of the lock cham- 
hera mast be token thgoogh 
the loehs, tn whicb efent (t 
becotiua necaasary to take 
thesAtp apart la order to 
net tfanmflh, A casie te point 



A Oamon apasd boot with a qu«er ahapsd cabin, which has been attrscting attention in Germany 


metal ball having two cylindrical necks, thus rendering 
U possible to give his apparatus the form of a mine 
lamp His device consists of a flame which can be 
regulab-d and which Is surrounded by a glass cyllndei 
which Is Inserted lu the lower neck of the hollow ball, 
while the upi>er neck acts as a fine, both being sur¬ 
rounded w’lth a wire basket The whole apparatus Is 
mounted on a iHiIe with a handle When It Is to lie 
nse<I the burner Is first arranged so that a tone Is pro¬ 
duced and then Is shifted so that the tone ceases; ns 
fHHin as any now explosive gases reach the lower end of 
the glass evlliider the sound at once rei-ommences. The 
note i.r<Hluced may be Interrupted when the lamp Is 
removed from the point where It liegnn to sing and In 
this manner a quanfitfitlve measarement of the amount 
of explosive gases present may ho made, since, of course, 
the nature of the sound de¬ 
pends uimn the quantity of 
explosive gases present—By 
W Tcrix 

Something: Different in 
Speed Boats 

F R< 111 I Jermany comes tho 
aiTompanylug photo 
graph of a new spet-d boat 
vHrlch is claimed to ho the 
last word In such cruft The 
bout Is hunt like a whale, 
we are Informial, aud when 
running at high sjieeils It 
glides over the water with 
case 'I'he power plant is 
leiKirtod to bo a 2tMI-horse- 
l>ower engine Aside from 
the <Mid cabin of this sia-ed 
hoot, there does not appear 
to l)e any radically new 
lirlnclple Involvwl 
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The Heavens in Jannasry, 192T 

The Dimen^ns of Chtr Stellsr Universe as Reveille in the Wsy 
By Professor Henry Norris Russell* Ph.0. 




T wo months Hfffi wo spoke <>f tlio rosoaeclioe of 
l-’rofoseor K»ptoi'« anil his assistants ujwn tlio rela¬ 
tive atimlHirs of Btnra of illlTorput (ieBn>os of real 
trrJfhtnAsa, We may u<iw return to another side of 
these InvostlKetlous—wUk’h would have boon presented 
iBst month, liad It not l>een for the loss of u mana- 
Ecrtirt In the malls, and the substitution of one written 
OB « different tople. 

If we know the distribution of the stars amontt the 
relative destrw'S of lirlKhtiiess, both as tlwy appinr to 
(IB Id the sky and iih the} roall} atr, wo may use this 
knowledge to solve a still more iiilrrestlng problem— 
that of the milliner in which (he stsrH an* distributed 
In Bpace. 

T9 Boe how this may l>e done, let us guppose that 
Bpacc is sown everyw'here e<|uiilly thick with star*, 
and Is transparent, with nothlnR In It to alieorli or 
weaken light, e\pn during a journey of many thou¬ 
sands of years, and lot us consider first the stars of 
gome fixed degree' of real brightness—aay those e<jual to 
the sun Such a star would appear to our eyes us a 
star of the second magnitude if Its distance wore 
nine light-years, of the third magnitude at 14 Ught- 
yeais, of the fourth at 23 light-years, of 
the fifth al M light years, and so on. 
eaih Instance U'lng 'W i>er cent greater 
thnn the last U a star (of the sort eon- 
Hldered) apia'ius to us to be lietween the 
second and third luugnitudes, Its distance 
must lie between nine and fourteen light- 
(ears—that is, it must la* within a certain 
hollow shell of aiiuoe, hounded by con- 
(entrlo spheres of these radii A star 
which seems to our eves to be lietween the 
third and foiiith inngnltudes must lie 
nltliin a Iniger hollow shell eueloslrig tlie 
first, of luiier radius 14 and outer radius 
23 light vears -uml so ou Now a verv 
simple (alciilation shows that the volume 
ol space (ontaliied within eaeh of thew' 
successive hollow shells Is almost exactly 
four times os great us that eontalnod 
within the pretedlng shell, which Ilea 
Just Inside It Hence, If the stars are 
scattered uniformly In spiice, we should 
get four times as tiutity ot them In the 
larger shell That is, there should lie 
four times as many stars which appear to 
us to 1*0 between the third and fourth 
magnitudes, as there are stars between 
the second and third magnitudes—and so 
on indefinitely, thv nurnhrr 0/ s/ars in- 
creaiing four-fold, in (/eometrin ffrogres- 
Sion, for every itep of one mapnllude 
fainter. 

For stare of some different real bright¬ 
ness—say t(X) times os bright as the sun— 
the limiting distances would differ, being 
ten times as great In this particular case 
suggested. But the proporitonal distances 
for different magnitudes would be unal¬ 
tered and the final proposition, Italicized 
above, would still hold true Heuee It 
must be true for a mixture of stars of all 
dogn'cs of hrlglitiiess, so long as this mixture of stars 
Is scattered uiilforuil} throughout the whole of siiace. 

Hjrpothegis and Fart 

If, however, the remoter regions of simee are more 
thinly iieopled with stars than those Which lie near 
us, the proposition will no longer be true The larger 
shells, within which must He the stars which look 
faint to our eyes, will contain fewer stars In propor¬ 
tion to their Yoliime, and the ratio of the numtier of 
stars of one magnitude to that of the number of stars 
oi the next brighter magnitude will no longer be exactly 
four, but will fall off more and more us we come to the 
fainter and more distant stars 
Now this last situation Is what we actually find Ifi 
the heavens Among the very brightest Stars, which 
are eonsrilonous to the eve, the ratio of Increase from 
one magnitude to the next Is Indeed nearly equal to 
four But whon we get down to the tenth magnitude 
It drops to about three, and for the 17th magnitude, 
the faintest so far studied, it has fallen to only a Uttle 
above two 

This shows <x)noluFlvely that the more distant re¬ 
gions of space, within which the majority ot these 


faint stars He, must be much more thinly filled with 
stars than the regions near the sun. Other Interest¬ 
ing conclusions follow; for example, we know that 
among the twenty stars which appear brlifiitest to ns, 
the majority are evUJecte of very great luminosity, 
exceeding the snu by more than a hundredfold. But 
It would not be safe to conclude that half ot the stare 
of the fifteenth magnitude were really a hundred times 
us bright as the sun; for the exoeedtngly remote parts 
of space In which stars would have to he In order to 
appear to ns so faint, are almost empty; and we get 
far fewer such objei'ts, In proportion, among the stars 
of the fifteenth magnitude, than among those of the 
first 

Measuring Our Unlvene 

Knowing the relative numbers of different degrees 
of luminiNiity, It becomes a soluble—though hardly a 
simple—problem to figure out Just how the density of 
distribution of stars In space must fall off at Increas¬ 
ing dlatauces, in order to aooount for the observed 
numbers of faint stars. U Is In this way that Kapteyn 
has reached hl» results. As might hove been expected, 


These calculations ekWbtt.the }01ky Why W k 
fiattened cluster of ««*, tSMcIteist jt tjto dWJtSeif 
thhwlog out gradual^. Tfea 

witWu a region »m» 8^ Mffbfcjywswi m tOklMB, 
and neShspB In diameter! Wt 

fonmf, friottu h region five tlmre as 
as hroaa. . v ' 
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he has disenssed differeot ptrtM ot the Sky aeperat^ 
—there are many more faint stars la proportion to 
In-ight ones in the Milky Wny than In other regions of 
the sky; and this Indicates that the distance to whkb 
we would have to travel la 4B<dec to reach a 
which ttw stars are tbiaiiy scattered must, 
greater in the directicfi aff Uie Q«Uag]r tte 
towaitl the galactic pole. ■ 

In the latter dlrectioo.iSapUlTn iads that at<a 
tanee of 0BO light-years Oflte^i^tm pbmy^of 
(lalaxy, there are.Shty hatf Ml maar stare te 
roUime of space ail then re«Jiju-t^ eupttral ph 
At ISIK) Ught-yokre the sttr'^Onsity'.Is tedacew„w lapw 
tenth of the maatnuan; l^t-years t» 

hundredth; ut TSOO Mfyi^iapIjSS .to,Che one-thouaSMSth- 
In the plane ot 'Way, taking a of 

general average j®»«tlonsj we wOttM. 

to go some 2300 Itgb^'yiiRi: td get the density, dorea 
to oue-balf the Inaxla^^!Si|^ Ught-yean to ymliH^ 
It to a t«th ; 28,000 fe Bimi «) down to one 
dredtb, and about,tii|pj^ysare to find d regton 
where the density ippid IM kps coe^housandth, am! 
the mare ten tlipi^ Isr At^ the avei^, aa 
they are near the iwlk. 


___ „ tkifidite tffrepiimutfrthe 

avaUahld matsrlal, and represent HMl tsM#" IftwWrtMi" 
at yreseot to bo attained The vtahMS ‘i^rea Aw the 
diameter are, however, preUnttnaty. a®* th thho 
be replaced by those resnltlag from e more eahauatlve 
study, vrijlch wMl take scree Urae longer W oomplere, 
and will take account of the poaelfcttlty—Indeed tWtth- 
sbUity—that the Milky Way extends to dllfennU dts- 
tanoM in different direetifflw. to toeJr present stale, 
however, these Inquiries hiark a ootaMe advance to 
our knowledge of the unireree of ataca* mA certatoly 
cannot faU to give us a lively sense of the tcereendoos 
magnitude of that universe 

Ihe Heavens 

The wint(3r coustetlattoas ar* now full 
to the south. Orion is high on tha toefld- 
lan, with Oanls Major batotf eo ihe laft 
Taurus above on the riidlt, Qendnt above 
on the left, Oasis Minor below this, and 
Auriga, highest of all, right overhead. 
Far down on the eontfaern hurlaon ob- 
oerven sooth ot Virginia may see the 
brilliant Oanopua—next to Sirlns In 
brightness among the stare. 

Leo Is well up to tho east, and H^Mre 
bat half risen to the s^thMSL Dree 
Major Lb coospicooua to the northeast, 
while Draco and Urea Minor are low 
to the north, and Oepheue and OAsMopela 
stoking to the northwest, Feieeus, Andro¬ 
meda and Arles are to the west, and 
Brldaaue and Oetfis la the aonthwMt. 

The Planets 

Mercury la in ccnJonctlOB with the eon 
on the leth and Is practically Invisible. 
Tsnue ia very consplamus as an evening 
star, and sets about CLSO P. U. to the 
middle ot the month. 

Mars is an evening star, <dose to Venus 
On the evening of the Sth be Is to con¬ 
junction with the latter and only half a 
degree away. Uranus at the same time 
is bnt a qaarter of a degree north of 
Mere So close a eenJUa^oa of tihree 
Irianats at oaee to naasoal eaini^ to be 
Interesting, even tbongh one of them is 
Invlaible to the naked eye. 

ymidtmr Is to the eastani vast of Itto, 
and rtoea at about 9A0 U. to toe ttLd- 
die of the month, tortorn to Are or sto 
degrees farther east, and Awt mror Ifae 
brnrHee of Virgo. He to « very Whmrettog 
telesoqple object Just now, tor too stage 
are turned almost edgawlH Igwsstat the 
earth and sun. Duxtog this taeafh todeed sre are-toe 
dark side of the rings, Ittnmlnated very fatoMy tav aaa- 
Ilght which Altere tbrengb betwesn too fSw PglEtodM 
sf vrhhto Jihuy ore aU compewed, and am wett V Ught 
oMleoted toem the planet, * A » 

HMausliAU eveatag star, dose to VreUa^ Ktore; 

is to Oaacer, obeereaUe only wtth tele- 



at m? A. M, on toe to her 
_ _ AM 'A, M. on «m Wt®, ftffl ef CW8 
. . J tod J^And to her tato . »t 

P., 11-^ <toA Anh. She to sreM tire AMto <« toe 
-«hd dWthM* away on 'the thiitaiA too "wath 
itoe pasMs near Merenre da'toe Atto UMauto «n,-toe 
12th, VjaatM and Mars on the lAto, jitotareo <m toe 
Jupitor on toe Afltb, aad totoni. ato to* iRto. 

’iMtoffltoruip^s 

TeMgrapitlo umouaceamnt hae Jaat brep reretred 
of the atorevory ef a taret tetegoirere toreeVilby 
SlkjsaWWr^tt what ohaeryhhay is hot 4itatol*-«i Dm 
eeaihar Jfto- The comet was then ip H. AuAto tonbdlnt, 
IftoNfrenod os'pdps fdj '. 
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•ud Milder , Slid we luve little doobt that bis extreur- 
(ttuary boota will entiest Ibose of more conventional 
Bwuutacture, 

A New Turret Tool Post 

A VEUMONT munul’ncturcr liiw receutly ilcieb'tiod a 
turret tool iHist wUU-h Imu rliH ndvantaaeK of 
rlaidlty, ease of ojH'riitton as well bh a<lat)tnltll)t^ 
Uircm»lt Its tsiiniinetneHH for une ou latlua The center 
helaht of tlilM ix'w devil i> atMive tool n-at miiv In? as 
low as 1% Ineliea 

Tho turnina and failiia oulierK are adjuatnlile for 
taeieht H« they beconio worn hy use and crimliiiK Thus 
the outtina edae may lie kejit on ceiili-r without sac- 
rlflclna the atreuatli and rianllty ii« Is done In oidluary 
toot laiKts. By one unoc'nieut of the lilndina Ie\er the 
ofierator releases, ars iiriitely iiuleves to tho iio\t tool 
IKJSlttoii and aa»ln riaidly i Innips the turret to Its 
hase The turret rinas nie ItiU'rchnnaeiihle ou aiiv liase 


A tkat atrikas out over 


Telephone of Siutple 
i/onStruction 

A JIBW trps'of kmd'ttpeaklmt telephone, claimed 
bava hatter apeaklng qnabtlea and of sliil^ler con- 
strsotloa than otfa» types, baa recently been placed on 
t3»- market by a New York electrical eiialneer. The 
UlUStratlon a^ve idiowi! the several {>arta of the new 
inahramoat 

tb» advantaxos the luHtrmnent are iditalned 
thHnucb what the teTentor terma a ‘‘mechanical ampll 
her.*' A very iotenae magnetic hold la useii in the 
reoaiver and laataad of aalug the qieaking dlaiihraam ns 
an artnatnre, a small cube of soft Iron la used and 
thU ta attaciiad to a lever, one end of which attaches 
to the center of the diaphragm The lever magnlhoa tlw 
motion of the armature, ao that a very email movement 
prodacea the large amplltnde of vibration neceesary for 
a lowd-epeaktng telephone. 

The Intense magnetic held la obtained throogh the 
use of two borse-ahoe magnets, each of which le mag- 
]t«41aed 80 that It wlQ pick up tliree and a half ponnds 
of Iron, 

These magnets are danipiMl together In a non-magnetlc 
frame and between the ends of the polos is clamped a 
lamthated softdron core, which forms the core for the 
siieaklng coll 

The sensitive transmitter Is of tlio t.nilcal carbon- 
button eonatructlan, but the diaphragm is very large. 
Tbs twde carbon of the button Is adjustable ao Uiat 
any desired density can tie obtained In the carbon 
arannbM and the sensitivity of the Instrument esu be 
varied at Will 

This set la used at one end of an ordinary telephone 
dncvlt and no smpUflers are needed. The loud-speaker 
can be adjtwted so that It can be heard at a distaniv 
of liOO fSet to the open and the transmitter is seaaltlve 
to («ateai(||:|Cieeeb np to dlsteoces of from 40 to BO 

U JStAalteofI that ohc« the Imstromente arc lustalled 
and SHljtMtSd to asMJooal oondlttons they need no mm-e 
aitehtteB thsa *a inwary telephaoe Instrument and 
can kft.is p eBds d tor ssrvlcs year in and year 

iendsed a switching box to be 
■h<ltos4aak ef tbe-factocy executive or other 
M-tal|apbane «ad by prsaedng a button he is at 
^ kg tMck wHk a*y one of hU ilepurtment 
heklta. tMWr jMad .mtt Jesvs work to answer him 
tka mt ths fatMMpeaksr (or actual ccmversatlnu 
ratlwt tteh mc» adUeg te a decided novelty. 

tHk Am* thkkAtOdiaphragm ttsetf la not used as an 
armstttesjm doad-speaVor teskes it posalble to use 
a mAk'Hlgfllfgk. Ttiia, it la oMowd, does away wltli 
tamdy safihd ^*iisril>lHr'' kotted so sommon In other types 


»Coal Mlnets (tf 

MttMir 

ip file Who needs Watcr- 

Amw thkn tba Auawgia, If la the man 
“ Aa ttefc 40 partly* water Our 

■ * « workeiH* »'*“**' ®®® 

file kwtee or less poetic 
..g eredUed with a shart 
Wdk tedemnlty. We doubt 
_ ^ .. i fi» fSWtdeman of tho plc- 
«Afdy ^ tbe.Ok^ of bl« nest meal 
Immediate mo- 
- inply got to have foot- 

)^i aad If there la no 
oomethlng tn Ita 
•4$m. Ate kid of abeeMnetat 



Turret tool post of unusual flexibility that holds 
the tool rigid 

An Extra Passenger in the Side-Car 

T his folding side-cat scat makes It ismsihle to take* 
an extra passenger uUnig witlt you In au ordinary 
stde-car The weight of the child Is taken off the cur 
rider's lap. thus mnklug the trip more enjoyable for 
both. When the siuit Is fol<le<l Is-neatU the cowl It 
aervt's to hold (larccls- uut<mintlca1l.\ bringing the lower 



A aide-car seal for the baby tkat folds away when 


cross-bor Into iiosttlon for use as a sturdy foot rest It 
sUd«8 to either side leaving a ten-inch spai-e In the car 
for a suit-case alongside. atiU affording room beneath 
the aeat for tb« rear riders* feet. When folded It is 
completely off tlie floor space and out of the way It 
Is light doraWe. detachable, adaptable to any side 
car end l<iw-prlced. and nci-ommodates an adult or a 
child In erabuteutlBl isnnfort alth<i<u:b it N of course 
primarll.v deslgued for oci-upancy by a ihihl 




"Evaporometer" of the U. S. Forest Service 
Measnring Evaporation 

I F you live on n mouiituinside and desire to koudy 
clliiintic conditions—the effects of evaporation on 
ciojia anil trees- an Instrument ilesigmsl liy C (J Bates 
of the United States Forest (Service should render help 
ful guldiiiiee Invented to measure the rate of evapora 
tion In tile National Forests, which may vary widely 
from day to day ns niflnonewl h.v wind, siinehtne and 
tunpcratuirc. the iipparutus Is of tsmsrsiuence In the 
siimmilr months when the warm wind blows down the 
side of the mountain Frequently severe Injury to 
trees results from the Intensity of tho vapors originat¬ 
ing In evaporation and earned by these warm winds 
Described as an “evajioromctcr," the device la onlv 
7 inches high, weighs one jsiund, and Is of tin Inde¬ 
structible imturt'—nstilde In winter hr well aa summer 
However, Hie rate of evaporation In the National f<ir 
este during the winter months Is insignificant When 
the winds of summer bent against the hillv slopes, 
evaporation Is an iraiiortnnt fnelor, enuslng severe In¬ 
jury to trots This dnmnge Is apparent In the spring 
of the year when the foliage takes on a brownish 
hue. 

The Instrument Is simple In its jirlmlple of operation 
A wick Is fed by water from a small, seamless tank, 
which Is so airaiigetl In position as to lie always ex 
IHisod to the efff-ets of wind and sun The apparatus, 
according to t laims, is less enmhersomo and more 
pret-lae in Its determinations than the tanks of water 
formerly used by the United .States Weather Bureau 
at the forest obser\atlon stations. The photograph 
shows the “evnixirometer” In use m Saline Uounty, 
NehroMka, the Inslniment ts-lug under a makeshift 
shelter. 'J'he apparatus Is iiBe<l only at night and during 
I Bins—By fi h\ ll’fnter* 

Protecting Iron with Cadmium 

S INCE cadmium belongs to the same gronp of metals 
ns zinc. It Is natural that Inventors should have 
made the effort to substitute It for the latter metal in 
the process of galvanizing Iron Recent endeavors 
along this line have met with sineess, according to M 
(Ir&s of the French Bureau of Invention^ who states In 
the ofTielul PulMxn drt Invr.tiluinH that cadmium Is less 
alterable either by moist air, by acids, or by salt water 
than ziiic. Alt bough nidmlom Itself is comparatively 
high priced. It can be applied with good results In such 
a very thlii layer, atiout 35 grams per minare meter, 
that the process Is not at alt costly. The coating of 
ladmiura adheres very closely to the other metal and 
the cadmium Is suflldently-iilastlc for the pleces-of 
Iron thus protei ted to lie either stamped or bent with¬ 
out destroying the protective la.ver. If anything, the 
showing hero Is Is-ttcr than that of zine 

Preserve Your Papers: They Are 
Permanent Value 

B y taking a little trouble, when a paper first evunes 
to hand, It maty be pn-served to form a permanent 
and valuable addition to the reading matter with wlilch 
everyone should tie suppliFsl. We furnish a neat and 
attractive cloth board binder, which will he sent ti.v 
mall preimld, for feXK). It has good strong covers, on 
which the name Skfianwvip Auebioan Is Btampe<i in 
gold, and means b.v which the numbers may be securely 
held 88 in a liound book. One hinder may thus be 
made (M-rvIceahle for several .vears, and when tho sue 
eesatvc volumes as they are completed, are bound In i)or. 
manent form, tho snlmcrllST ultimately finds faimself, 
for a moderate i-ost. in possession of a moat valuable 
addition to any llhrary, emliraclng a wide variety of 
sdentlflc and general information, and timely and 
original illustration, l^ave your fiaiiers. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



An Overhead Trolley for the 
Swimminfif Pool 

T HOSrC of UB wlio«*> Bhrlnklng Ulspo- 
BltfonH prevented ub from leu ruing 
the gentle art of BWlmming from the 
other “fellers” under nutural surround- 
IngB, and who wore Inter called upon to 
aciiulre it In the nwimming tank of blgh- 
achool, club or college, will recall the 
croBB between a trolley pole and a Hshlng 
r(Kl at the end of which we made oiir 
first ventnre But this apparatus la 
rather tough on the Inatructor who ha« 
to hold down the land end of It, and 
It Is open to the objection that only one 
student can have the attention of the 
aald Instructor at a time A Cincinnati 
school has met this situation In a highly 
Ingenious way by the Installation of a 
drcnlar track above its tank, on which 
the trolleys supinirtlng the a<]UHtlc no^- 
Iccs run The Blnsle Instructor can 
range freely about the edge of the pool, 
paying attention to a large group of be¬ 
ginners at once and accomplishing the 
same result In a fraction of the time 
formerly re<iulred x\t the same time. 



was rejill} propelling himself through 
the water or Imlng dragged by the In¬ 
structor la dlsiKised of for keeps. “ 

A Shock Absorber That la 
Different 

T he first feature to be obaervod In the 
construction of this abaorber— 
called an air spring by Its makers—Is 
the slmpllcltj I’he spring consists of 
one working part, and is absolutely ulr 
(vmtrolled instead of oil controlled as 
other types of air springs. 

I'lie only ptiriMse for which the oil has 
to serve In this spring Is to form a seal 
to hold the air. There is no depend¬ 
ence upcui the passage nor transmission 
of oil or air from one chamber to the 
other In <irder to get action of the 
spring. 'Phere are Instead two separate 
and distinct chambers, one altove and 
one below the piston head, so that both 
tile downfall and recoil of a shock are 
absorbed on air cushions 
When Installing these springs on a 
car It Is not necessary to shape nor form- 
cut the steel springs The sliding mem- 
lier of the front air spring Is milled to 
oonfiirm to the full width of the steel 
spring, and made fast by a pin through 
the sliding member and through the eye 
of the main leaf of the steel spring. In 
the rear air spring there Is a ball and 
shackle The shackle Is made to eon- 


Tbe Smooth and Silent Wret^g 
Truck 

T HM clatter of the Iron-bound wrack¬ 
ing truck Is no more for an Indiana 
manufacturer has placed a new rubber- 
tlnsd machine on the market. The 0 
Inch solid rubber tires fit wheels which 
are 16 inches In diameter. The Wheels 
are equipped with roller liearings The 
arlc does not revolve hut Is permanently 
fastened to the frame of the truck. 
This arrangement gives additional 
strength and rigidity t<i the machine. 
The long bearing In the frame supports 
the saddle poet and this overcomes a ten¬ 
dency to keel and prevents smashing the 
truck when going over roads which are 
extremely rough. The saddle poet U 
adjustable and tbe saddle will fit any 
pert of the front or war axle A clamp 
secures the devU-e to the front axle and 
the spider shape of tlie saddle with Its 
supporting arms makes a i>erfect sup¬ 
port for the differential of a rear axle — 
By Alloti P. Child. 

Some Economic Results of DTain* 
ing the Zuider Zee 

T he drelnkig of the Zuider Zee upon 
which preliminary work hag begun, 
is causing great concern among the flab- 
ernien and others who will be deprived 
of the employment to which most ot 



Handy volt-meter of novel design 


form to the full width of the steel spring 
and drilled to conform to the else of the 
eye In the main leaf of the steel spring, 
and the original pin that now attaches 
the frame to tlie steel spring Is used in 
making the shackle attachment The 
hall rests in a socket in tbe sliding mem¬ 
ber of the air spring which absorbs all 
play required by action of the steel 
spring or difference in the elevation of 
the two sides of the ear, thereby reliev¬ 
ing the frame and steel spring from all 
severe strain —By V IT. Geiger 

A Volt-Met«r for Tight Places 

I T is not always easy to make the 
physical application of a volt-meter 
to a battery—especially a battery that 
Is in a more or awkward place on 
an automobile SBther we have an en¬ 
tirely rigid instrument In which the dial 
of the meter Is itself an obstruction and 
prevents onr getting down between the 
binding bars of the battery as we^wofild 
like, or else we have an apparatus that 
presents a vast amount of wire Jo tangle 
ns np An Interesting effort to corn- 
promise between these two extremes la 
Illustrated herewith The contacts are 
joined to the dial member of the meter 
by wire, all right enough; but It is a sin¬ 
gle wire for Iwith contacts, and there Is 
an altogether convenient lltUe handle by 
means of which the latter are manipu¬ 
lated. It la difficult to Imagine a ba^ 
tery so Inaccessibly located that It could 
not lie reached and Its v<dtagc tested by 
this Instnimeut, 


them have dsvoted their entire lives, 
and who must engage In occupations to 
which they are complete strangers, un¬ 
less they can live upon the ooropensn- 
tlon that Is expected to be granted by 
the National Government of Holland for 
the loss they will suffer. 

Besides flshermeo and others de¬ 
prived of employment many thousands 
of people win be directly or Indirectly 
affected In their earnings or their prop¬ 
erty. This class Includes practically the 
entire population living near the Zuider 
Zee, and numberlAg, It is estimated, 
about haH a million people. Besides tbe 
fishermen who will suffer, thousands of 
persons engoged In selling; curing, trans¬ 
porting, and otherwise dealing with fish 
win be affected, while buildings and 
other property used In the flkh trade 
win nmch depreciate In value. 

Attempts have been made to estlraatd* 
the direct annual damage which will re¬ 
sult to the affected classes, and It Is 
placed at 8,000,000 florins (tl4!06,000) 
at the least. The probable Indirect lose 
has not so far been estimated. 

A commission representing the Na¬ 
tional Government Is rMtiag tbe affect¬ 
ed districts and studyltK the condltlaas 
there with a vtesw>W rendering a report 
opon which compeiuatlon for the loss 
may be baaed. It (a not snppoeed that 
Indirect losses wlH be covsred, but that, 
as a rule, people, like the fishermen, 
whose means of llvelthood will he en¬ 
tirely destroyed. Will receive annnal 
sums sufficient to keep them fnwn want. 



Moving the crippled ear wlttHMit non* 
Ing the whole neighborhood 

the amouulN to 1* graded according to 
the earning ability of tbe Injured party 
—that Is to say, the older be Is the 
greater the compensation. No definite 
suras have yet been proposed, but sog- 
gestions of anmunts equivalent to 15 or 
$6 a week have met with dissatisfied 
protests. 

The work of draining and filling the 
Zuider Zee cannot be entirely completed 
for 15 or 20 years, but lose will begin 
much sooner, with the first Interruptlan 
to the pursuits of a fishing village. 

Grippers for tke Battery 


battery by ordinary mcana These grip¬ 
per# that have been designed especially 
for this purpose will do the work in a 
jiffy. A platform of sufficient else Is 
provided upon which the operator 
stands with the battery secured to a pipe 
standard, by means of two small ad¬ 
justing clips. When the grippers are ap¬ 
plied tbe element soon comes out. The 
old method was to hold a battery be¬ 
tween the feet and use most any tool 
handy. It Is a time and labor saver.— 
By K. H. HofMlUm, 
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AKtrtM at the middle el the chamte, uuj 
eoBtalmi a leather cuiHWcicad pietoo, the 
omie behind irhloli U filled Trith oU. The 
ptatoli la actuated bjr a abort rod that 
ntenda te the brake pedal. OU-dtstrthut- 
^tinea el fiaxtbte metallic tubtnc extend 
te the lndtTtdn«d brake>C7linder« on the 
rear Wheela and* aloe to correapondinic 
medjaera ea. the ItOht Wheela. It will be 
apparent that U preaaure la appUe^l to 
the brake pedal oil trill be forced tbrouch 
the plph tinea to the four Individual bmk- 
Ina ^allndere and ^ brake-band oectora 
will be BWead apart with great force, It 
la abated that the hydranllc aratom ollui- 
InatM practically all brake rode except 
that oonnectia* the maater idunger with 
the brake ped^. 

The iH«88ed ateel frame has not changed 
In design for oeveral years, with the ex¬ 
ception that In moat cars It has been 
made deeper at the center section, which 
has made It possible to dispense with run¬ 
ning-board supporting-irons On the sport¬ 
ing types of automobiles that are now so 
popular, the running Imiirds are replaced 
with short steps no wider than the en¬ 
trance doors While the senit-elllptic 
spring still remains the most popular form 
for front suspension, a nutiiher of makers 
are adopting the simple quarter elliptic or 
cantilever spring for front Busi>eu8tou and 
the full cantilever B{irlng for rear suspen¬ 
sion. Disk wheels are l>elng used In In¬ 
creasing nnmlicrs and they are appar¬ 
ently used oi» all varieties of cars In pref¬ 
erence to w(»od or wire spoke forms wher¬ 
ever n real stylish design Is deslts'd The 
metal disk wheels are stnmg and give the 
HPl)earauec of even greater strength and 
arc much easier to keep clean than ttic 
eiMke forms They hide much of the car 
mechanism that Is ordinarily exi»ost>U with 
the spoke form of wheel and give the Im¬ 
pression of greater simplicity of chassis 
assembly. 

Many refinements of detail are noticed 
In designs of botlles and esi>eciHlI.v In tltc 
lutertor finish and apiKilntments of closed 
bodies The sedan type i’’ deservedly 
popular Ixjoause it Is an nll-the-voar form 
of car which provides maxltnmu <s)mfort 
for the pttssengers in elfher summer or 
winter and Is lu'st adapted for the lapldlv 
changing weather conditions of the Inter¬ 
mediate seasons In designing issllea of 
all types the builders have eu(lea\ored to 
seenre seating arrangements that will pro¬ 
vide maximum comfort for the passen¬ 
gers, There has been no change In such 
standardised details as steering gears, 
change-speed, ctntch and broke-control sys¬ 
tems or the front-axle and steering 
knuckle construction Iteeause these have 
evidently been develoijed to a point of 
practical perfection beyond which It Is dif¬ 
ficult to go. ••a. general tendency toward 
making lighter cars is noted and all the 
various jfeflttements that make for more 
economlcftl operation «are Incorporated In 
thogp cars daslgund by engineers who keep 
In touch with the public demand and who 
endeavor to cater to Its needs. 

* Atfiontaiive AUlcfltones 

(Cmtinwed from page 61 
favor^ because It reduces weight most 
appreciably. 

Aside from the use of Special steels and 
aluminmn, many englntters have found It 
possible to refiaee wetifht by rt^apU- 
flctttien of oerfatn lurts and tiie etlmlna- 
tlou of uoa-eoishntlal parts. Ih some lu- 
otatwes rpad Shocks are being taken up 
by iiinetbilliy rather than by rigid cou- 
•tmettouv and thta practice setwes to keep 
the weight down conatttent with road 
safety. 

Tka Kattag U Tlrea 

I^eanlte nmaemuf nttempts to replace 
tins poaumatic tire, with its attendant 
tMohlM and htgb oogt and limited life, it 
atiitt hslda the IMd. »» mpremaoy is ab- 
•tdute. aU automotive engl. 
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aeiara are ageesd that there la no reason to 
believe that a substitute fur pneumatic 
tlrea Is In sight. And they are also 
agreed that aU rubstltutes so far brought 
to their attention during a iierlod of fif¬ 
teen years, are questionable. Automobile 
engineers have nothing but praise for the 
tire builders, who have steadily kept on 
Improving their product so that many of 
the former sliortcominga of the pneumatic 
tire have been overwnne, particularly In 
the cord tire Some engineers lielleve that 
much can be done in the way of letter 
spring suspension for taking some of the 
work off the pre»ent-«lay tiros; but the 
majority seem to feel that the imeumatle 
tiro Is the logical means of taking up road 
shocks The tire problem la solved to 
tholr satisfaction, if the motorist only 
uw-s the pntper sixes for his ear and sees 
to it that tliey are kept Inflated at the 
proper pressure, he should have little or 
no trouble. 

Vibration has always been an Inevitable 
feature of the gasoline automobile, esi>e- 
ciully at low gi>eod Still, just as noise 
bos been steadily re<1uce<1 until the pres- 
cnfJfiav cars of the better kind purr along 
with no more fuss than the eloetrles, so 
nr(‘ the engineers planning to rwluoe 
vibration. In the heavier engines vibra¬ 
tion has already b«m re<iuc<Hl to a mini¬ 
mum, largely through the multiplying of 
evllnders hot also through the tise of 
lighter reciprocating parts and careful 
bnlniu'lng. 

Assuming that the motor is designee] 
correctly with all parts well bnlanoMl and 
such parts as crank shaft eHpe<-laIlv t*e 
lug snfflcienUy stiff, there still remains 
what Is eonuaonly known ns torsional 
vlbrntlons which ot'ciir at various speeds 
of the moPir The question of ehniliint 
ing this vibration is siieeessfullr met, 
however, by some makers through the 
etiifdojmeiit of a devh-e attncli<-d to the 
eriiuk-shaft. Some engineers are eon- 
vliKSHl Oiat vilirutloii can !«• dliniulsli<sl 
to nluiost Impereeptllde i)roiK>rtb>ns. hut _ 
others nre not so sure of this One en¬ 
gineer In particular (lirerts our aitentloii 
to the fact that there Is little chance of 
eliminating any great amount of this 
vibration except by the use of six-throw 
or multiples of six erank-shafls. since 
theoretieallv tlie fourthiow e<iink-sliafis 
used In four- and elgiit cvllnder engines 
cannot l>e hnlninxsl Much is ln‘ing done 
through the ust- of aluniiiuim and eoin- 
posltlon iilstoiiH and eonneetlng nsls and 
ottier re('lpr<K'ntlng parts Mlirntlon, foi 
most engineers, eoiitlnnes to l>e more or 


The Startiiig-Pomt for Low Prices 

Do you know what your machine operative can do 
to cheapen the cost of your product — by putting it 
through in less time? What hcTl ^ain in speed 
you’ll save in wages, when his “pep’ and produc- 
* tion is automatically checked-up by a 

COUNTER i 



■ The Set-BacL Revolution Counter above rec- 

I Old, the oulput of the larger machiarf where the revohi- 

H nmniBM nun of a inaft reaiiteri an operation Count, one for 

I each revolution, and Kt, bad to lero irom any hgure by 

■ turning knob once round Supplsid with from four to ten 

H hgure-wherli, according to pijipow Price, wuh four 

hgurci, a§ illugrated, $1000 (uib|ect to diKounl) 

The Small Revolution Counter at left record* 

the output oi imalla machine, where a draft-revolution 
mjicalei an operation Though ,mall, thi, counter i, very 
durable, it, mmhaniMn will Hand a very high rale of 
ipeed. making it etpecially adapted to light, laH-running 
machine. Will wbtrtK I il run backward. Puce. $2 00 

Every machine where a reduced labor-coxi is possible can have 
lis Veeder counter. Let us send you the Veeder booklet, 
counters there for all purposes , see tnhai it offers for yours 

The Veeder Mfg. Co., Hartford, Conn. 


Ccmjc/ij^ Vij^ovrd^ neecLprwtr 
eDAi^ot y^exiA-! 

This IS proven by the testimonials of leading 
plant owners and by the fact that 100,000,000 
square feet of concrete have been successfully 
treated with Lapidolith. 


1 Is bpllpved that the sd- 
rihilp (Ipslgii ill Ihp lipvt 
* along the Hups of still 


at Blimp satrlfipp of power and «i>ppd tie 
C'Pleratlon In Europe, however, there are 
now many cars on the market giving 
eeonomles of tiround 40 miles to the gal¬ 
lon of gasoline and develop 12 to to 
horse-poWer It is jirobahle that ns fast 
as the demand lor thd»e light and cheap 
running ears appearH In the Iinltevl States, 
the American automotive InduBtrv will 
be able to meet It with engines having 
fewer dlsadvantagea than the European 

Where Is That Rattie? 

{Conllniieit from page S) 
ton ing the gear tet-tb and at the tame time 
that prevents the gear case from vibrating 
fast enough to produce a musical, or 
rather one should say nnmnslcal, sound. 

A potnt In the transmlBslnn system that 
produeoB a rattling noise every time the 
clutch Is engaged or the speed of the car 
varied BUddenly by the accelerator Is the 
universal joint The reason that this pro¬ 
duces noise is that the lost motion be¬ 
tween the parts Is taken up on the first 
appUcatlott of power and the Joint la rea- 
(Oomtinued oh page J7) 


Steel 

“ Laptdohih haa dona all you 
ctatm for it Others msy well 
profit by our experience We will 
need more Lapidolith later " 

- Allegheny Steel Company of 
Pittsburgh 


" Lapidolith certainty hardana 
concratm fioora, makea them easier 
to keep clean and mak«t the con¬ 
crete last considerably longer." 

- Libby. McNeill Libby, 
•ellna, Cal. 


lAPIPOilTH 

HMHMB trade mark ■HMHi 

the original liquid chemical hardener makes concrete 
floors harder than granite, by completing the hydration 
of the cement. 

There is a lapidolized floor near you. Let us refer you to it. 
Stop dust and disintegration—prevent repair costs—flush 
on Lapidolith. 

Write for testimonials and literature. 

L. SONNEBORN SONS, Inc. 

Dept. 1 264 Pearl St, New York 
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Recently Patented Inventions 

Br/<f DmoripUoiu tf RecmUly PtdenUd Mtckarucd and Ekctkal Dt«kt$, TmU, Fam i 



can b« QuleUl' appUad to tbs leg or ankle and 


Pertaining to Aviation 

8AFBTT UKVrriC KUIl AUW^'RAtPr —G 


<X)TTON BHHD Ctm'BB.—W. 1 
KY, S!)OS W. Yon et, Little Rock, i 
iventlon relatea to an appliance t 


operation and the meata expoaed for exanili 
rlon, tfaua ihortentng the time required i 
the grndfnR of the aeede bp one half 

INt'tlKATOR —J B. Qixivan, Mattooa, 1 


CRKAM RRMOVBR—J H Coranraa, Oaka- 
loo«ft, Iowa The Invention ha* for Ita ohlect 
to provW> a siphon cream remover, comprising 
ntako and outlet tnbea, a cop dvtnchahlp con 
lected eltli the Intuke tube, having an Internal 


adapted for use In flying machines, wherein 
the propeller has n Made of spiral form so 
arranged that tbo pitch of the hUd* may be 
varied The propeller Is eoniimaed of similar 
sections, ench section being approximately a 
half circle 

Electrical Devicea 

09CITjI/ATOK for HUjKCTRIC fam« — 
U U Qi lasBii, 440 King St, Charleston, 
8 C This invention has for its object to 
pMvIde mechanism of the character spsclfled 
for use espoclally In connection with celling 


FOR TKKATINti MINERAL 


FOOT OPERATF-D SWITCH —J ( 
BACK, 22,12 Srd Ave, Now York, N 
Invention relates to an alarm sy 

B store Is “hold up " The olijeet Is I 
a form of switch which mnv he coi 


Of Interest to rsrmers 

OaITINO PTIIAP—M P MpCxbTHT, c 
’ W Murphy, PoughUeopste, N Y The 1 
enllon Is mure particularly to harness pal 


POURING 8l*OrT—H L BraoNoaon, 147 
I W Broadway, New York, N, Y The iDventloo 
r relates more particularly to a device which 
I may he applied to a sealed tin or applied to 
) any form of can which contalua llqulda to ho 
> decanted tor the purpose of pourlug the liquid 
r from the can through a specially prepared 
I spout and kept covered by a closure cap. An 
object is to provide the pouring spo«t with a 
cutting blade eo that It may b* qulcklr In- 
aerted In the can and clamped thereto 

COLGRED nOSlON AND PBOCEMl OF 
• PROmiCINO THE SAME.—B D DowiS, c/o 
I Huniii College, Huron, B. Dak An objact of 
the Invention Is to provide a pmeesi by nwisni 
^ of which articles such as jewelry, signs, artl- 
’ ele* bavlug decorative bordera, cte, mAy b« 

' provided with colored deelgna without the nn 
' of palate, pigments, enamels, or suiy other 
' means of colorlog In which the color la actually 
applied to the doslgn A further object la to 
I provide deilgns In which color Is obtained by 
' diffraction 

CAMEBA ATTACHMENT—R PlBUi, 147 
Bleocker St, New York, N Y. It is the object 
' of tble Invention to provide means for operat¬ 
ing a laoa ahutter and igniting the ttaah light 
' powder, ueed for Ughtlng the anhject elmulta- 
nooualy by means of electricity The attach¬ 
ment for this purpose Including an actnator 
and a switch with contact points, ssM eon- 
I tact piiinfs being in circuit witb a siwrh pto- 
I during element, whereby upon the aetontor* 
r being operated the clrmilt win be closed and 
a spark produeed. 

AI,l-OY—F MtLMKAB, ee John Bt, Newj 
‘ York, N. Y Ths object of the tnrentton It 
to provide an alloy «q>ecUlly daaigned as a| 
: spoelal acid roslstlng metal at high tempera¬ 
ture* and also a* a high temperature metal 
The aUoy containg the foBosrlng metala In 
I aiihstantlally the following proportions: Cop- 
■ per ifo-no per cent, nickel 78 80 per cent, sine. 
4 8 per cent. Iron 4-8 per cent 

ALI-OY—iF Miilikbb, Bn John Bt, New 
York, N Y The Invention haa for Its object 
to provide BO alley capeclaUy dealgoed for 
the mannfaetpre of hose conuectloaa, valves, 

I and llltliigs, particularly such aa are used In 
handling gasrillne and lighter distlllat** of 
' petroleum Another object Is to provide an 
alloy not liable to cul or “wlro draw." The 
alloy const ita of th* foUowlnff motals. I,Mid 
10 14 per cent, copper BB-O* par cant nlchal 
i 0-11 per cent, and sine 14-18 par cent 

ALUIY—F Miii-tKBK, B5 John Bt-. New 
1 York, N. T. T^ object I* to prodne* an nBuy 
more especially designed as a hlthr tea^aratare 
metal capable of baliig manufactttpad lata bolts. 


attinga and oglMtr articles subjaotad to k%h 
temparaturaa. AaoHtar object la to piovMa an 
alloy capable of wHhataadlai the oomglvs 
action of balllbg eoneaatratsd or djllnta Wl- 
furlc add. The alloy will also resist tgrtarte 
and ettrlc aolda Tills alloy eenslets «f tfeo 
following; Iren IC-SO par cent ahmatpMi -B>7 
par cent, copper Bl-gB per oant, nlcfcsl 4848 
par cant manganase W-% par cant 

HAIR CURim—A V. P. Magqoi, M4 
Gravaaand Are., Brooklyn, N, Y. This ignsn- 
tlon hat for Its object to prorlde ah tthpraPod 
hair curler formed of a comparativaly sMtf, 
open frame and nrrangsd to enable the osar to 
readily cun a strand of hair around PM pf 
tha msmbera of the curler and thstt aoewHy 
fasten the curled strasd In poMtloa. Agotbor 
ubjsct Is to enable the user to raadUy opaa 
or olaea the onrler without danger of It* gsirts 
becoming entangled in the hair, or the hair 
iirtaklng In the operation The darlca is so 
coostructed that It la simple and durable, and 
may be formed either as a hair aurler or 
weaver, or as a "barette.” 

PABTR mapENSINQ OBVICK.~8. L. Hin- 
wooo, rnlontown, Ala. The Inrentlon relates 
to paste dispensing devire which will rsealve 
any ordinary paste tube of proper ilse and 
thread and which can be operated to eject 
the paete In the desired quantity. Th* device 
Is primarily Intended for tooth peats, tbavlBg 
soap, and similar material, and will eoonomlae 
material In that It wU] Insure an almost com¬ 
plete emptying of the tube, at the same time 
protecting tbo tubs 

EYE BHIEU) FOR AUTOMOBILE DBIV- 
EE8.—J F Kbit*, 908 Summit Ave, Jersey 
City, N J An object of tha Invention Is to I 
provide eye shield* au supported as to be out 
of the normal or straight-ahead line of vision 
and so arrauged that a alight movement of the 
bead will serve to bring the eye shields Into 
the oblique line# of vision and thereby be 
disposed between the eye* of the wearer and 
ths lights of an automobile faelng to the op¬ 
posite direction A further ohjeot Is to previd* 
means whereby the right and loft shMda may 
be varied to suit the wsarer'i eyes 

PIUkOBBB AND COMPOSITION FOR THE 
mOTBCTION OF MONETARY AND OTHER 
DOCUMBNTBh—D N. Caivaaho, 17 W 10th 
St, New York, N Y The Invention relates to 
mean* for the protection of uegotUble and 
other papers, and has referauee to a snbstance 
which may be rubbed over the writing and 
after such treatment It will be impoiaible for 
laid writing to be erased or fraudnlsotly 
changed in any way without permaaent lajury 
w the writing The compositlom la tranalucent 
so that the writing may be seen just as dis¬ 
tinctly as before treated 

TOOTHBRUSH—MsTii-hx MOBtjjni, e/o 
Urals Fltalng, R R No 2, Wtikertan. Ont,, 
Canada The object of the Invention la to 
provide a toothbrush having separate brush 
backs with bristles thereon so disposed as to 
be positioned for stunltanoousiy ctasnlhg a 
row of teeth at a side surface and crown 
surface, the brnsk being adapted to be roehsd 
aboat the general longitudinal axis thesMf to 
position the brush for c)e*nlitg ths Inner or 
outer side of the teeth with the crown. 

COMBINATION KEY.—F. ClAWt, nddreai 
a. A. Day * Do. Apt 01 Bio, M«slea City, 
Mexieo This invention relates to a key par¬ 
ticularly adapted for use In eombinatlon with 
a lock which may be set to oorrospottd with tha 
setting of the comblnatkra key. AMothsr object 
Is t» provide a construction In whloh the vn- 
rlons wnrds nra of suhetnntisliy the same 
oonitrucUoD, there being provided an adjusting 
means whereby the ralatlve etecttve fasottoa- 
log parte may be readily and eonvenlantty 
varied and adjusted throughout a wide range 
of settings 

BNAP FOR bracelets.—W. Maoviu and 
A. Bapsch, addreea Albert Bauseh, 100 
Malden Lane, New York, N. T. Among the 
objects of the Invention is to provide a snap 
tastvnsr for flexible braeclete In whkh Inter¬ 
locking hooks are provided haring everhangliig 
members whereby the books must pass each 
Other and then come back to a lockvd posltian, 
thus assuring a posttlvo jhtsflooklng action 
which will remaiu clossd under any and aU 
ooodtUons except the nssal opening action, 
sUiijofNQ coNsmucrioiL—c t. die*- 
Apga, 224 Citlaani Title aud iHst 
Detmtur, III, The geosaml ohjeot of thh JhvoU' 
tlon la t« pravMe n iMtW «( haOtof dhb- 
stontlnUy fireproof reetdoucoo «t so InOMStd 


cost OTur the ordtasur tnoOwas hd oougMigUM 
and la wUoh preHOMC SMtt JHaolt raddts im 
employed and eonxtkMo mM stemobt* tat ta- 
Infuroed ruu-tn-place «0Sto dmi tmMk ninMhp; 
n possHde to bntJd a ge$iUwnMli« «dh«rrt« Mb- 
ton type or eoaotyuOtlM trUhewk tMo Mb ol 
wood ’fams. 

HAlRTtR.-^ f. KaHMtKu 4M C. (MjmI 
Itonwa, Uk. THO InvsHttou Md «W tts 
object to pcevlda a hairpiih sAksli 1# 'olfeglilt 
m coMttWitM and OUVOhHgtt d* RDhi gOM 
whkAwhanencHthgmiai thobairwatMM* 
agaiait aooUoMhl dHtdafemonh, tha MR hav¬ 
ing a poattiea task Anf atmliy ptl^^ lh« 
hair to hoM th« pis In idaoo, and whoraM the 
hefsd of the pih ssay b* of ocnnRNtttal Mn- 
otractioii. 

KNPCKDOWN OBATfii .OB BOiZ,—4. L. 
Wum, 407 8. cUaten 8t, Chtongn, Ut. As 
objoot of the tavntlod U to provide n eot* 
lapslble crate, which can be act qp «r fotdod 
easily, and which will occupy but small vac* 
when folded, having sidse and a partltioB 
which may to wwung parallel to the top and 
bottom when tha crate la folded and which 
not only perform their obvious funetioni 
when the crate la aet up but alao maintains the 
•am* in Its set up or operative position. 

Hudware und Tooli 

DODR cnBCK.—Mcu. B Tatu gad 0. M 
Tatb, Somerset, Ky Among the object* of 
this Invention is to provide a chaap and sim¬ 
ple door check ronaletlng of a minimum of 
working parts, yet effeotlvs in prevoutlng th* 



jar and noise occasioned by the a>*aiming of 
s door. A further object lo to provide a oos- 
structloD which 1* appIleahU to both right 
and left hand door* 

PEOCBBa OF PRODOCINB IRON AND 
FTEBL BABB —L. Jougs, »28 WhetUug Ave., 
Mnncie, Ind. An object of th* Invention Is to 
provide a process by moans of which bar Iron 
and steel may to prodoOed IlroiB umehlOe shop 
turnings, and by moan* of which a mar* homo- 
genaous product la offeetod, uud ou ih srhlth 
th* ehssaloal compooltloa 1* •atotuuHA)]^ uni¬ 
form throughout, with graatar t*nau« gtrangth. 
The niflalialsg turaUtga asd SklMI* scrap 
botng assambM cold by ihia pfoeaag atlmlsdt* 
tb* •aponstv* bucbeuiig and dfuat let* ke 
tmatlag of th*** sman partleWi, tha aottd pH* 
monltlog tu g BKun nattergi «idl higher dhswm 
bar. 

irroBM WINDOW rAdTfDnoL—(?. a. dbm- 
ngx, B City Rgll •«., Lynn, Kaag. ^ tavmi- 
tlos teUtra g« 0 *r*U]^to **4h fnatgaMU, and 
mora paruoularly to •torm window*, tto to- 
j«at iMlng to provid* a siapl* arranguapt 
wkortoy storm wtodows «nd th* Hh* h* 
rraAiy and gukfkly faatcMd, tud aecurety 


held wlthta sagh or window fOuMU wtthOht 
tb* ato«*alty of MTammu or odhWWtM totoe 
Of im pormgaoaHy atot^ Om (l a to spu tk 
HflOTBlA—W. 8. DaCAito. 181 W/ «W- 
Nfry «i, CR8M«*th«, OUm Th* htoMtlto'lMir 
for «i* ohjtto to frotota A todoui ftto ,p$m 
Ito «s«itoMihg;th)t hototoMM >h»/th* 
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ilibft ttnttl tlwra it flovtoatlan tii 
ttk'tpMw? iqwitegtttKB wb 4» wlika* «i>n- 
-maint ' 9 «t 4 « to aowa ex* 
aoiw. A r«ty aonorimc 

S adM 0uit: i« ii«erd *om«tlinea 
totoh iM |«{«AiiM U d»e.to an tn- 
loMcAtod dntoti q)t<;eObMr> 
Iny at « Afy ^ v^-out bearing oMd In 
tM mtMi tbroW'<?iit4 SoattUmet rollers 
ato DtMit to bisar agatiut tl»e <St>toh aimw- 
oat eottpr aafl on obe rtey popular a>Wte 
of oar^ if labrlcatbai of tbeae roller* t* 
iiegM^, flier rattle and aqoeak In a 
reit ir^taflnx manaer. 

If tmable la tbe gear box la due 
to depr^aflim of tbe beartnga on either 
tbe lit^ abaft or the lar abaft one win 
notlee a oartala amoant of rattling all 
the wMle tbe car la operated. AuU-frlc- 
tton bearlnlte of either the ball or roller 
type, If one of the rolHor elemente is 
.btolBsn or If an loaer or outer bearing race 
ring Is eraobed, lyill produce a constantly 
recurring noiee wtalcb can be host Identl- 
fled as a ''clicking” sound. A flaked ball 
or roller causes an Intonnittent clicking 
notse and particles of inetal, such as 
broken gear tooth edges reauUing from 
oarelese gear shifting, may cause a dis¬ 
tinctly annoying and hara-h»-Iocate click 
which occurs only at Intennlttent inter¬ 
vals when the tfleces pass between the 
gears. A poor Bdjnstment of tbe driving 
gears la the rear axle U Indicated by a 
grinding noise and this may be the result 
of the gears meshing tisi deeply or nut 
meehJng deeply enough. ITie only remedy 
for a noisy rear axle Is to keop the gears 
properly adjosted and to be sure they are 
to good condition and also to keej) an 
ample supply of greaoe In the differential 
housing. 

By far the greater number of automo¬ 
bile noleea are due tti the automobile chas¬ 
sis or body. Any looneneas in the mul- 
tipUclty of links and sbackles will cause 
rattling noises. In making an inspection 
It Is well to start at the front of the car. 
The fleet thing to. do Is to make sure that 
tbe license tag and the lamps and lamp- 
supporting brackets are secure. A lamp 
glass or lens wbicb Is loose In tbe door 
frame will make a rattling nolee all tbe 
time the car le running Packing material 
to the form of candle wlcklng or strips of 
felt may be placed between the lamp glass 
and Its metal frame to m^event this move¬ 
ment. The radiator retention bolts should 
be cheeked over to make sure that the 
radiator Is firmly held. Kxemlne the 
mud-gaard 8UiH>ortlng Irons and also tbe 
points where these are attached to the 
frame. When the cooling fan runs on 
plain bearings U Is Important to lubricate 
fliess freqaeotty because an annoying 
squeak will be nOtloed if they are dry 
Tbe leoa«ke8a%f any of the main cum- 
ponenta of the car ralattve to the frame, 
aufih as anglne, transmlselon case or body, 
vrlU rtoult la a pi^ounced noise, though 
tide srtB be of an Intermittent <^ias»crter 
and niity notloed when toe car Is run 
Otar couifli raada. The front wheels 
ahouldo b«.>ohecfced over to see that they 
are prtqwrty adjusted and any looseness 
In toe Tarloas link Mut* of the fleering 
meebar^sm wlU cause ratfllng. 

Oae of toe moat conltalioa touaes of a 
squeaking nolae U a d*i eprtag. The 
taring leavw tlxniM move fire^ «oe over 
toe otoat aU the while toaf toe lltebicle is 
to use, and It wfll'*be evidout that aiy 
rest or *la<!lt of oO between the sprlaga 
that win totoffeke with, thts ftee move¬ 
ment will p^urn noise because of the 
trlctloa of the Iftry metal part*, The 
motoflet Who Ittbrlmitos hMt kprlngs prop¬ 
er)^ yampre* one of tbe toala causes of 
eqMi4^ Ip an antomoblle And abso meto- 
talM tbe mgr flalng dphUflee of tbe car. 
The svfliig tbadkiea, and dhe iduu^ 
MW Wity Wid daoee nplhe. ' fTbeee 
<a» %Hry> «tten aegleetied 
eMd-^ 

o* «»« »a» 


ato natMdtr -tnacceealble and apt to 
be p^ected by Um motorist. When run- 
Ptog on rough roads the car frame and 
toad Is copflnpaQy shifted by being thrown 
upward wbemever the wheels go over a 
bump- or down Into a holtnw and as this 
moflon Is transmitted to the worn shackles 
poise is apparent 

A number of areaklng and squeaking 
sounds are produced by looseness of vari¬ 
ous members of the body or Its auxiliary 
parts and moat of this noise Is caused by 
two pieces rubbUig together which should 
be In fixed relation to each other When 
too car Is assembled at toe factory It 1* 
toe custom to Interpose felt strips or 
leather pieces between the frame side 
members and flie bottom of the body silts 
After toe car la In operation for n time 
these packing materiata bed down and the 
body will rub on such parts of tbe metal 
frame that the flattened padding permits 
It to come Inta contact with. When the 
retaining bolts fliat hold the body to the 
frame are loose a Slight movement of the 
body Is permitted whenever tbe car goes 
around a curve or whenever It la oiwratcKl 
over lidinpy roads. Kven though the de¬ 
gree of motion Is slight, It is all that is 
needed to produce a squeaking or creak 
Ing that can be readily disttogulsbed 
{Iqueaks are also caused by poorly fitting 
doors and in a closed b<Kly, rattling and 
sqneakiag may be the result of window 
sdslies which do not fit the window frames 
accurately, fiometimes a door will be¬ 
come loose In the body side nierol>er and 
will rattle because it does not fit the frame 
properly. Noise resulting from this caust' 
may be remedied by using packing strips 
or small pads of ruWier or other mate¬ 
rial that will fill the space between the 
frame and tbe dcsir when tbe door Is 
dosed 

Even the windshield may produce a 
croaking sound and this usually happens 
becauM the note on the supporting pests 
have become loose under tbe cowl. Other 
Iwdy parte that can cause Intermittent 
noise are the mud-guards, the running- 
boards and side apmns On some mod¬ 
erate priced and all cheap care, the metal 
of which the fenders and aprons are made j 
is of light gage In order to economize < 
on supporting brackets the makers of 
toeee cars do not support toe thin sheet 
metal any more than la necessary to have 
In stay In plafv* on toe car. The unsup¬ 
ported metal produces a constant drum¬ 
ming or rattling noise because It acts as a 
diaphragm which rlbratea In synchronism 
with tbe engine at certain critical speetls 
This noise can he prevented by reinforc¬ 
ing toe thin metal with stripe of wowl or 
metal riveted or bolted to toe offending 
suction and attaching toe end to frame 
members or on supporting brackets. 

If the top is not held securely at the 
front end of the car where It le attached 
to ball ends on the wlndrtileld support¬ 
ing posts a rattling or knocking noise will 
be evident Wing nuts are generally used 
at this point and when these are tightened 
only with the flngefs a slight loosening 
takes place that will soon produce noise 
If they are lightened with a wrench or 
pliers, one is reasonably sure that they I 
will not loosen. An engine bonnet or hood 
that doe* not fit well will cause both rst- 
tUng and squesklng sounds. The bowl side 
retentian clamps shotdd hold that memlier 
firmly In position and Sfxlps of rawhide 
or textile packing should be piaeed be¬ 
tween toe hood aud the ledges on tbe 
radiator and the cowl of the body «m 
which toe hood rests. Most care are now 
provided with material of this nature, 
which Is threaded back and forth tofongb 
a series of holes in toe supporting ledges 
If for any reatsm the lace* should break 
or become flattened out so that toe motel 
parts would come In contact It is a rola 
ttvely simple matter to tnatall a, new 
plecBi, 

sometimes toe glam of the windshield 
becomes loose in the frame nod will move 
flight tU toe time tbe car Is running. 

(PmHttvoif oM pegs 19) 
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^Divz W , 

. 3»»« Itfttt)*? 

trm pae* m 

U^'tta »<9^ is sUsbt it produoes « 
_i—white 1* there te con- 
. is pter, theijtess hitttntf tbe metal 
I wlU cstue a hii^ pltclied cattle 
It la eoiBiaKm wUti laoae temp cteaees 
te>«iHiie ert^t at ccrUia critic^ eastne 
ep aw te than at others. ▲ very annoylagi 
•qtiaalc lesttHa from poorly flttlos <te- 
pKMtQtabte rim retestlpn lufs. Six of 
timp ace used on each wheel of most 
autom^rtlea, makinc tweuty'fcmr ia all, 
sad looeenota of any one of these will re- 
salt In a nsKcniting stiaeaklnp noise 
«rery time the wheel on wfahdt the offend- 
tat Int Is ptaeed tnms sround. There 
Sr* times when tbe wedge portion of the 
lag has worn to such an extent that there 
will be a S(]tM>ak no matter how tightly 
U is Screwed up. In such a case a new 
lug that will hare Wedges of the proper 
else to fill the space between the tire rims 
and the felloe of the wheel must be ap¬ 
plied. 

If the brake bands, especially those of 
the external brake form, are poorly ad- 
jtisted or the friction linings worn oon- 
ilderably, rattling nofee will be produced 
by the brakes striking the brake dmma 
In many cars tbe brakes squeak when 
applied. The reason for this Is that par- 
ttdee of sand and grit have worked their 
way Into the brake lining and they cause 
a loud squeak when the friction band Is 
tightened and they bear against the metal 
brake drums. The only real remedy Is to 
clean off the lining which can only be 
property done with the brake bands re- 
moTed. Sometimes a few drops of oil be¬ 
tween the brake lining and tbe drum will 
cure the trouble temporarily, hut if this 
la carelessly done the cure will be worse 
than the dteesse, becsnee the brskee nre 
apt to slip when applied. It Is better to 
use kerosene for this purpose than lubri¬ 
cating oil 

In summing up it may be stated that 
most knocking and rattling noise Is caused 
by an appreciable degree of loot motion 
between two members which should be In 
firm relation Squeaks generally result 
from a limited morement of InsufSclently 
lubricated or dry parts against each other. 
Ixmd knocks are dne to the loosening of 
an important retention member while rat¬ 
tling mesne lost motion between parts of 
lesser Importance. 

European Automobile Design for 
1921 

(Oonilnaod from paoe S) 
ered moderate in price on the other side, 
but whltdj would be called high-priced 
here, would put up with considerable rear 
axle noise, so the splral-bevel-d riven axles 
did not interest the European car maker 
until a demand was created by tbe sim¬ 
ple action oftuch gearing used on Amer¬ 
ican ears and ita efficiency so thoroughly 
proven. There Is bIto noted a growing 
consideration for the comfort of paasen- 
gersiUnasmuch as there la quite a general 
tendency to lengthen the wheelbase and 
increase ttie tire sites, pother refine¬ 
ment tbal ihe American motorist has de¬ 
manded for a number of years and which 
is found on all American cars ak standard 
oqnlpteent is now being opplted by some 
of the Bteropean manufaeturerS, who for¬ 
merly attteftied It only as an additional 
item at an extra coat This te the com¬ 
plete dectrical starting, lighting an* Ig- 
Hitinn system. With the adoption of the 
ehgine-drlTta generator to charge th® bat¬ 
tery used for starting mwl lighting pn^ 

' posta, it is natural to see the coming of 
tbe batiary-anthwll ignttioa; and a num¬ 
ber of Buvopean on* ore being equipped 
with asUig of the moat popular American 
tgsteiW «r with ciqiies df iffitas, though 
most makers fator the akagneto wtilcb 
seems Bfteily httronehad in Europe. 

^ChmstOtaltig ^ m engtee deaiga, 
ttil jtMtii tita dWjterlty of aew oars t 
ibgMtt IlMtr ttekot in «b« iadttetgy aral 


Bsliig four-vyUoder types. The detachable- 
head coBstoOction has beep previoualy 
mentioned and wherever this type of cylin¬ 
der Is employad we notice a tendency to 
cast the cyll^rs Integrally with the up¬ 
per half ot the crank case and with the 
fly-wheel housing just as it is in American 
practice. 

As regarde valve operation. Indications 
point to Increaalttg popularity of the over¬ 
head valve locations and a number of now 
engines follow aeronautical practice in 
that the valves are actuated by over¬ 
head mechanism driven from the crank¬ 
shaft by vortical shaft and bevel gears 
The system of cam-shaft driving most 
popular In Europe Is that using the In¬ 
verted-tooth silent chain. It la said that 
this method appears in more engines than 
all the other tyiies and poMtble combina¬ 
tions added tether. In most of the 
engines side valves of tbe conventional 
poppet type are used European design¬ 
ers sre conservative and are not Inclined 
to Jump at conclusions hurriedly. There¬ 
fore, the old type of engine, which is giv¬ 
ing good satlsfaetTon In numerous apidlca- 
tlon% Is not apt to bo displaced rapidly bv 
the newer and more efficient forms based 
on the experience gained in building en¬ 
gines for aircraft 

The situation as regards pistons appears 
to bo the same as In years past There 
seems to be no growing desire to adopt 
aluminum for pistons other than by those 
makers already favoring them. It la safe 
to say that most of the engine builders 
are using cast-iron pistons, but more care 
Is being taken in their design so that they 
are not any heavier than necessary In 
several Instances steel pistons are noted 
and In one engine a combination or built- 
up piston of almninnm and cast-iron Is 
employed. 

In regard to the fuel feed methods em¬ 
ployed, the American vacuum tank Is 
growing more popular In England and is 
Mng used In France, though moat of the 
French makers use the pressure feed sys¬ 
tem, using engine-driven air pomp or ex¬ 
haust pressure A large number of the 
British manufacturers, especially makers 
of light cars, favor the gravltiT feed from 
a tank placed under the cowC as this Is 
now used on Shout sixty per cent of 
British cars It has always been a Euro¬ 
pean practice to carry a spare supply of 
gasoline In cans strapped to the running 
board or placed at other convenient points 
on the car, the universal fuel distribution 
system that we have in this country, 
where gasoline is obtained at numerous 
filling stations along the roadside, Is not 
at all prevalent In Europe There the 
practice Is to purchase the gasoline In 
small cans, which are sealed at the re 
finery to prevent dilution or adulteration 
by lower grade and cheaper riiels In or¬ 
der to eliminate the necessity of carrying 
these extra cans, some car designers have 
Incorporated auxiliary tanks which retnln 
a gallon or two of fuel for emergency use 
This supply can only be drawn on when 
the operator turns on tbe valve shutting 
this tank off from the avstem 

Even In Europe, where the carbureti>r 
has been highly developed for years b<>- 
fore It received much thought hi this 
country, more attention has to l>e paid 
to carburetlon of low-volatility fuels, 
and In this tbe design of Inlet paosages or 
inlet pipe heating methods has to be care¬ 
fully studied The problem of providing 
suitable Inlet passages between cylinders 
and In water-jackets, Increases the difficul¬ 
ties of costing the cylinders cn bloc, bin 
nevertheless, it Is becoming general t<> 
find that smooth-wall paasages with eas.i 
curves and of low retistance are sought 
after. Passages having rough walls re¬ 
tard the mixture and prevent tbe engine 
from developing Its full power, and lack 
nf pre-warming faculties makes tbe engine 
sluggish in cold weather. There'is some 
difference of opinion as to whether it la 
beet to heat the Inlet paasage through 
contact with tbe water system, or through 
direct contact with tbe exhaust pianitold. 


though all engineers favor some system of 
pre-beating to Insure prompt and constant 
evaporation, 

If any evidence were needed to show 
that antomobllo design is making prog¬ 
ress, a study of lubrication systems would 
furnish It fine finds that much more care 
Is being taken, In regard both to obtaining 
efficient lulwlcatlon and to avoiding an 
excess which causes carbonization In 
this respect, the sivaper piston ring has 
playml an Important part and has demon¬ 
strated that it is a vnluiible Improvement 
on most cars, Imiirovoments now evlilent 
on some designs and llUelv to bo found 
eventually on all cars, mainly concern tbe 
provision of suitable fillers which are not 
Uable to clog, and which at the same time 
can bo readily removed for cleaning with¬ 
out neci'Snarlly draining the lubricant 
from the crnnk-<-u8o sump It Is also 
noted that designers are taking more trou¬ 
ble to see that filler siKiiits are plai-ed In 
such a {HiHltion that replenishments can 
be made easily without messing up the 
car and wasting some of the now precious 
lubricating oil 

There are not many changes In water¬ 
cooling methods, such crude things as 
leather-bett-driven and frlction-drlve water 
pumps being still noticeil on cars of very 
grssl make It la difficult to understand 
how the motorists continue to he satis¬ 
fied with such makeshifts wlien It Is such 
a simple engineering matter to design the 
pnmi) as a comismcnt of the < ar driven b\ 
isisltlve gearing, as Is the esse In prae 
tlcally all American cars 

The magneto Ignition system is tiie most 
popular In Europe The number of makers 
who have adopted bafterv Ignition sys¬ 
tems Is remarkably small and most of 
those are people bringing out cars that are 
to be sold at mislerate prices On siime 
cars lK>th magneto and battery Ignition 
are provldeil. Just as they were In the 
transition pi^rhsl from the magneto to 
the battery s.vstem In thla country It 
does not 81'em reasonuMe that thow' who 
desire to use It should have to continue 
to furnish a magneto as standard equip¬ 
ment. or ns a concessloii fo p<ipiilar oiiin- 
lon to bridge over the time until the 
motorist has hwn familiar with the fat t 
that mislcni battery ignition systems are 
reliable These* can not be compansl to 
or confused with the earlier trembler coil 
and puny cedlulold cemtulner storage bat¬ 
teries that hate been discarded In Amer¬ 
ica for so many years, but which are still 
seen in small numliers abroad In order 
to give successful servhs* in the starting 
and lighting system a storage battery 
must be made substantial and of large 
capacltv When It Is tniide In this wn\, 
there Is no ebaueo of failure becunse n 
battery that Is substantial enough to de- 
Hvter the steady eiirrent rccjulnsl for 
lighting iMirpoBca and the surging dis¬ 
charge required by the starting motor 
will certainly prove adequate to supply 
the minute demands of the misleru bat¬ 
tery Ignition Miner and non-vibrator eoil. 

IThc S( iFNTiKic Ami.ru AN floci not 
Ogrec iNth Major Vayi' in hi» ignitian 
rirtcpoinls As an illustration of the ralur 
of dual ignition, ic« woulil die a recent 
ewperu’nce when our batlcrg « as suddi'nlg 
shori-rirrulttd so setiousty that ei’tn the 
generator teas not able to operate the 
lights through the battery We did not 
try it, but u'o are very certain toe should 
have got no spark out of that battery; all 
the current we had was going into the 
frame of our car We naturally had no 
illumination to aid. us in seeking out the 
trouble, and if we had not had the dual 
ignition tee should certainly have stayed 
right whero we were all night As it was, 
we were able to run with the. magneto at 
ihoug'h nothing had happened, and to dis 
pense with our lights by sitting on the 
toll of the first passing ear Wc do not 
know any good reason why the slight 
additional cost of the magneto should lead 
to the eHmination of this admirable safe 
guard agaimi ignition breakdown.—'Vm 
Etoroa.] 
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TM Si^ tiM Puteai frtal fit 

tlM CiOted 

T ttb close awocliUioii Of In^onthm moA 
tho Patent Omce Is lafflaitwfclii 
1919 report to Congress of late Coj&iIb- 
Rloner of Patents J T Newton; "n»e 1«* 
terdepeBdency of industrial aeeurlty 
edlclent iterformances of the functions ot 
thlfi bureau can only be realised by a etady 
of thpt relatlonsbip an<i%)y a knowledge of 
the economic history of the country. •It la 
no exaggeration to declare that the Work 
of tlie civilised norld Is done mainly by 
Instniiuentalitles which have resulted 
from the exercise of invention; that the 
energy generated by engines and devices 
invented slni'e the first rumblings of the 
American Revolution have multiplied the 
power of mankind a thousandfold; and 
that If dependence were idacsd hdely 
upon man’s muscular efforts, the world 
In Its present state could not exist In 
the production of food, to give one In¬ 
stance, tbe reaper and thrasher alone 
have done Immeasurably' more to Increase 
the supply of man's basic need than all 
the agencies of e<lii( iitUmal propaganda 
and Institutional asslslance together It 
would be presninptuouH to try to reckon 
the increased growth In property values 
due to the steam engine, the steamship, 
and the railroad It would stagger the 
Imagination to figure the added prosper¬ 
ity given to the world by tbe Bessemer 
process alone. In the two departments 
of electricity and chemistry inventions In 
the last 40 years have provided an Inere- 
meut of wealth, productivity, and com¬ 
fort beyoud computation. The World 
War in Its four years of destruction ex 
l>ended a greater amount of energy and 
required for Its conduct more material 
of manufacture than was probably liber¬ 
ated by mankind or fashioned by all the 
world's peoples from the dawn of history 
to the invention of the steam engine 
Such efforts and such exiasnditures of ma¬ 
terial could only come from the processes 
and products of Invention It Illustrates 
and most emphatically emphasises the 
fact that Invention Is the special phenom¬ 
ena of our present time 
I "It l,s essential to our progress as is an 
I established government to our security, 
and In the race between nations that 
country whi^ provides the most enlight¬ 
ened paten^system and which fosters 
most the Inventive spirit Is bound to 
win. For a little cfintemplatlon given to 
the subject will readily convince one that 
no method of i>er8onnl Improvement, no 
efficiency system, no particular political 
reorganUutlon, Is comparably potent to 
the results of a great Invention In In¬ 
creasing production—the wherewithal of 
Industry, commerce, and welfare No 
matter how tbe individual efficiency or the 
human element is Increast^ say SO per 
cent, 100 per cent, or conceivably 200 per 
cent, there can not be corapetiyon with 
the results of Invention, where a ma¬ 
chine tended by a few men may perform 
the labor of hundreds, or whereby ef pro¬ 
cess may perform miracles unattainable 
through any other agencies. « « • 

"With all our remarkable advances In 
knowledge, we are but at the beginning 
Of "things There Is no estimable^ limit 
to the extent of our acquirements, for we 
cannot begin to conceive of the actual 
nature of our world, of the fundamentals 
of our existence. Th^re Is so murfv to 
learn that no nvatter how'far we,.go we 
have yet to traverse Illimitable distances 
on tbe road to the infinite stores of com¬ 
plete knowledge. As our utUleatlon of • 
tho secrets of nature is directly de)}endeot 
upon how much of them we have dlscov- 
erdd, so every advance in sdentlllc knowl¬ 
edge opens np a rista of new utlUsatUms. 
As invention is the channel through whldi 
science finds uHlItarlan expreiulaB, It la 
clear there are no ascertsiluaUe Umtia- 
tloDS to the advance of invention, tb tto 
benefits that 'may aecr«e to 
thfongtt Its exercise." • 
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W HEN you buy a car, how ib your de¬ 
cision made? Do you know how to 
make sure of the unseen strength so vital to 
service and economy? 

A car's ability to withstand the shock, 
wear and strain of use depends on the steel 
that goes into it. Because of this, automotive 
engineers have never ceased their search for 
a steel that would increase the strength and 
decrease the weight of the automobile. 

Such a steel has been found. It is 
Mo-A^-den-um Steel. Today Mo-A<^dcn- 
um Steel stands pre-eminent for toughness, 
strength and resistance to wear and shock. 

Mo-Zyi-den-tun is a metallic element 
just as iron and platinum are. Steel al¬ 
loyed with Mo-/yd-den-um has greater 
strength, toughness and resistance to 
wear, shock and fatigue than any other 


steel ever made. It is lighter for a given 
strength—stronger for a given weight 

Mo-A-Mcn-um Steel has made possible 
a wonderful new light-weight construction 
for automobiles, trucks and tractor*. 
Through use of this super-steel, a car is 
made lighter and stronger. This insures 
longer life, with lower cost of upkeep. 

These statements are known engineering 
facts. The best proof lies in the rtspidly 
increasing number of automotive manufac¬ 
turers who arc using Mo-A<^-den-um Ste^ 
in the cars they make. 

When you buy an automobile, truck 
or tractor, make sure that itisstrcnglH- 
cned and fomfied against the shock, 
wear and strain of constant service fay 
the use of Mo-A^en-um Steel. 
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Hie S<^r System In Miniature 

By M. T«via 

T he w«i11J3»owu Norwejrian ptayalclat, Hlrhelanil, 
hB« recently derluied an ingwiloua luKtrunieiit tor 
tearing ^id denaonatratlng eortaln hypothesea of his 
with reapeet to the part playinl In our univorae hy elec¬ 
trical phanomena. ' It la now known that the »un la 
a powerful center of emlaalun of eloctrona, these 
rraverae apace with a velocity approximate to that 
of U^t. „awl Wherever they encounter rarefied gasea 
they occasion lamlnoua phenomena almUar to those 
which can be ohaarved within X-ra.v tulaw, T)r Unaaell, 
In hl» article, ‘The Heavens for Feluimry," In the S< i- 
Birnvif Aukiucan for Jan 81, 11120, has told ns some¬ 
thing of these, and of the curwmt ttieorles which tnue 
the magnificent aarora borealis to their effects 
Even If these electrons do not proceed from the 
sun to the vafions'planets they are ciiliable of being 
generated by eolar light and emiedally by the ultra¬ 
violet raya Wherever they strike against a material 
obstacle, WM1« physlclsta are stUl In douM with 
regard to mluiy aapects of the matter, U la generally 
l>«lleved that eleCfrlc phenomena are capable of shed¬ 
ding light upon the tails of comets, the aurora borealis, 
and die ntagnetio stows which in iwlar regions cause 
so maeh dl^itthance in ftw ordinarily constant direc¬ 
tion it the deddle of the (!pmt>as«. 

It Is spch gpestfoMi that BlrkeUnd had in mind 
when he cowstrurtad his odntatnre universe. This 
consists ef a huge bsU iat having a capacity of 70 



liters. Into wlilcli vurlous bumcs <au Ih* IntrwUn-ed and 
maintained at any deslntl degree of pressure In the 
center of the Jar Is placed a "planet' 8 c'entlmetera In 
diameter and called by the author the ifUflla Thla 
la a copper aphere within whose Interior Is an electrical 
magnet capable of bidnc excited by elwtrlc ourrenta 
In such a manner as to reprodoce upon the terrellu the 
lajulvsient of torreatrlal magnetism On the side la a 
metal disk which generates electrons and which rep¬ 
resents the sun. 

By causing electric discharges to pass Into the In¬ 
terior of the bell jar, luminous phenomena can 1 k* 
caused which undergo great varlatlona aceonliiig to the 
degree of rarefaction of the gas, the intensity of the 
discharge, and the degn-e of magnetisation of the 
central glolie Btrkeland first employed this appara¬ 
tus in 1008 for the stndy of magnetic storms on the 
surface of the sun. 

In the course of these experiuients upon the zodiacal 
light the physicist made an Interesting observation to 
the effect that upon actually diminishing the lulensit} 
of the current of discharge wUl<*h traver8»>d the appa¬ 
ratus the wide ring which represents ztsllacal light 
contracts, and shades off so aa to form around the 
equator of the terrolla a corona similar to Saturn's 
system of rings and formt'd, like that, of several zones 
of different degrees of brUUanoe, it la even poaaihle to 
recognize a dark space analomms t<i the division of 
Cassini, 

'I'hese facta at once dlrocteil the Investigator’s 
Ideas in a new direction datum mav be, like the, 



anil, hut to a less degree, a aourte of electrons; the 
latter, directisi by the magnetism of the planet, pro¬ 
duce In the rarefied gases which surround It a ring 
which is faintly luminous in Itself, hut which Is also 
capable of rt'llectlng the solar light toward the earth. 
This hypothesis frees us fn»m many difllciiltles, sliit'c 
If we ae<-e))t It we no longer have to explain the qiiasi- 
eiernal equilibrium of material masses forming an en¬ 
semble BO eoinpilcBted ami apparently so fragile an 
"Saturn’s rings", fiirlher, the acivptaiice of this theory 
Invidves the formulation of various others whU*li lead 
us nillier far We should have to assume, to lK*gli) 
with, the raaguetlsHi of Saturn, of whieh we have no 
prisif, but whleti is bv no meuas impossible, above all 
we should hnvi* to explain how these rings of very rare¬ 
fied gases are cspable of being at once opaque, almost 
dark, and lapabie of ri'ihstion Wo know It Is true 
that the tails of eoineta dlffune sidar light like the 
dual which glitters in a ray of light In a darkened 
room , but these wandering eomet tails also glvi> fortli 
a light of tlielr own and they are so highly trnns[)Hrent 
that the most remoU* stars ran be seen through their 
Buhstams-a Finally, the rings revolve and this revolu 
tton would increase the gravitation The ITeneh a«- 
troiiomer, 1. Houllevigiie, in erttielslng Hlrkolund'a hy- 
(HitheBlB, declares that It fails to take into aci-ount this 
fact He believes furl In r that it In liest to hold at 
tiresoiit with tJie aeivpled Theory of Cassini whlh* 
following with interest Mirkelund’s exiK'rlment It 
would seem that this Is the pnuier conservative vlew- 
IBilnt to take toward thesv* stortliiig liinovatlonM 
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The objrrt nf thin Joumiit iti to record arrurately and 
lucidly the tateit tt U ntl/lc, mechaniral and induHlrtal 
newt of the day At a weekly Journal, It it In a poai- 
tlon to annoumo interetting developmenlt before they 
arc publiahed eltcichere. 

The Editor it glad to have tubmitled to Mm timely 
articdea tuitabUs for thete rolumtit, etperlally when tttch 
artirlea are aeeompanled by photographt 


World Hunger for Disarmament 

I T WBR H hai)i)y IhiniKht In tlile kcomou of iK>ace and 
Rood will for tlie New York World to (llspatch a 
meawiRe to loading mou tliroiyflioiit tho world, 
HulciiiK for their tw'ntinieritfi and oplniona on the auh- 
Ject of dlHnrmameiit The roplles revenl a practically 
unutiluioua and evidently very sincere desire on the 
part of eivlllKatloii to Ret rid of the enormous financial 
war hiirdena wlildi wo are still cnrrjinff, in spite of 
I he fact that a ifreut world war for the vindl<>ation of 
Jostlee and hniuanlty wua recently hroiiRht to a vie- 

If was ut first sight lllogleal, but on woond thought 
is'rfoctly consistent that this ijiiestlonnalre should 
have lieen sent out from the I'nlted States It was 
Illogical be<-au»e our Navy Department Is the one power 
which has an enormous program of warship construc¬ 
tion In hand, It was fitting lieenuse, outside of the 
.Secretary of the Navj and a small minority of naval 
otlleers, the Naiy us a yvhole and the clttisens of tlie 
1 lilted Htates as a whole Isdleve that we should cut 
down rathei than inerense our naval appropriations, 
and that as a people we should take Uw> lead In dlaamia- 
nient and the suhstitntlon of nyasmiahleneMs and justice 
for the arbitrament of the sword 
It is In the nature of things that this apjieal should 
lliid a more ready response among civilians than In 
naval and military elrcli*s, hut would remind the 
latter that the history of the two leading iiowers In 
the world tialuy affords a notable case, in which an 
ngrw'iuent for the dlsisuitlnuamv of armed pnitectlon 
was drawn up and put In force ut the close of a 
hitter wai In whlih they had ls*cii eiigagtsl We refer 
to the war of INIi; and the agreement of the United 
States and (inuit Hrltaln to set no lleets of fighting 
ships atioat uisiii the (Ireiit l.akes, and to limit their 
(oiistruidlon In these waters to oii<> or two small gun- 
Isiots ileslgiied purely for isiliee and )iutrol duties This 
momentous and eMremelv slgiillh aiit agreement was 
drawn up anil slgmsl o\er a eenturj ago and has been 
most falthfiillv followed Jforeover along the whole 
stretch of luiitiml fiolitlel, reaching foi over fi.lHH) 
miles, there has not lus'ii creeled during the tiiterveulug 
eentnrr a single forll/leiitioii 

Nohodj, of (smrse, deinands that any such swey'plng 
idliniiiatloii of warships should he made mion the high 
seas 'J'he iS)lUlng of the hchh and the k(-oping ois>n 
of tlu' tiade rooles mil for the maliitenance of fleets, 
whose relative slreiigth slioald Is- drawn up after a 
careful and friendly eoiislderation of tho relative re- 
sisin.slhllltles and lliihllllles of the tyvo nations—a deli¬ 
cate ami dlffliiilt prohleni, but one thiit is entirely ismsl- 
lile ol solution If the ri-iwi'seiitathes of the two powers 
gather together in a spiill of mutiinl coiifldeno' and 
lair iilaj In the one (Use we lone an Inland empire, 
H('ll naitaliied and so stiong in population, wealth and 
imtiinil resources that it is imcomiucriihle by any 
lomcnnlih’ hostile (simhinatlon la Uu- other case wo 
liai<’ ail island empire flint Is si-nttered over every 
ipiailei ot the globe, and whose very e-ytstemv dei>ends 
iilMui the treislotn of the seas and the malutenanee of 
the tdgliwins of eommeree. so that her shitm and those 
ol the uallons of the w'orld may come and go a* they 
please 


If such a liapp7 Miathm at the praMem ao 
dukkly found «t tho claae of n bitter war between the 
fyyo couutrJea, It ahonld certaiuiy be peaslble t» find an 
miuaily happy eolution at the close of Ute Uite war for 
clvilizuthui, (n wtiich the two-countrlea fought aide by 
aide us loyal and mutually appreeiattvo allies. It U 
the tielief of all tbouglitful Americans that our beloved 
country stands Just now at the parting of the ways, 
d'ho fortunes of war have left na In a commanding po¬ 
sition, «n<l with an Influence In international alfatn 
which not cvi'ii the most snnguine among ns helleved 
would lie ours for many a de<'ade to come. Upon tho 
use which we mnlce of this heritage depends to an Im* 
measnrnhlc extent the future peace and happiness of 
the great world of which we form a part. If onr 
statesmen are gnided by the spirit of Washlngtoo and 
the Hjilrlt shown by his worthy successors in the ever- 
meniorshlu ngr<>ement as to armaments on the Great 
Ijtkes, they will have the opi>ortnnlt.v, during the seat 
few .years, to yvrlte some ot tlie most gtorjous and 
honorable chapters in the history of this country. 


A N^iect«d Transportation Facility 

I J' It were not for the inertia ttf habit and tradition, 
that most admirable method of transportation 
known as the moving platform would be today 
one of our recognlml and most effective means of trans¬ 
portation. Its neglect is not due to the fact that we 
know nothing about It in a practical way, for nearly 
thirty years ago a moving platform formed one of the 
notable exhibit* at the World’s Kalr, Chicago, where It 
carried multltiidea of people without any mishap. 

I’ljiidanientallj, the difference lietwoen a moving 
platform and a train of cars la that in the first ease 
the wheels are attached to the car and move with It, 
and In the second the wheels are attaebad to Mother 
Karth ami the cars move over them. 

And why not? 

Miihit, It is true, tradition, curtom, the Immemorial 
habit of “passing the buck ” and all sorts of other hu- 
miin Inhlhltions err out against such an unheard-of 
thing as taking the wheels off the cars and bolting 
them to the track. Hut we are already doing this in 
that moat brilliant device for tranM>ortlng freight, 
known as the belt conveyor, and If the conveyor la so 
efilcleiit in carrying wheat, coal and mlsctilaneims 
freight, why sliould It not show the same efflctency 
111 the carriage of jieopic? 

For tile moving platform la neither more nor less 
than an endlem conveyor belt for the transportatloii of 
people in bulk, and on a scale that Is not approached 
by any other system of transportation. 

As the more mature among our readers will remem- 
l»er, we commenced to advocate the moving platform 
many, many years ago, and we are gratified to note 
that Mr Turner, tho chief engineer of the Transit Oon- 
Ktnictlon Committee, In his recent report of future ex- 
tcnsloiih of our subway system, puts in a strong plea 
for the moving platform. In showing the superior ad¬ 
vantages for croestown service of moving platforms 
over shuttle service, it is sufllGlmit to state that whereas 
the horrible shuttle service In the subway between 
Grand Central .Station and Times Square has a maxi¬ 
mum capacity of, say, 10,000 people per hour, a plat¬ 
form running at Uiree, six and nine miles an hour could 
tuiiidle over 80,OIK) jiiuiHeugers per hour each way. 

In his study of the subject, Mr. Turner has act forth 
the advantages of moving platforms over shuttle trains 
as follows There will be but one long walk Instead 
of two at transfer jsilnts, no period of waiting and no 
congestion on platforms. there Will be a saving of time 
in transfers, a tripling of tlie passenger capacity and 8 
seal for cverv pnHsciigcr 

The great carrying capacity of moving platforms Is 
duo to two facts: flrat, that they move contluuonHy, 
without any stops, at a speed of nine miles an b(i4ir; 
and Nwxmdiy, that there would be statloDs at every 
ItliH'k Instead of one at Intervals of from live to ten 
blocks A platform next to the stationary platform 
moves at only thn'e miles per hour, an IntermeiHate 
platform ot six miles pi'r hour, and a third platfORD, 
upon which are the acmts, aJt nine miles per hottf. 
Therefore, the enormous capacity of this system Is 
due to the fact that the passenger dan board and leave 
the idatform at any street CQBaer without delays due 
to stopping or crowii congestloA, 
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I T hh well understood that the 

suhrtltutton of electricity for stwnm, 
lutnaately related to the topographic^ 
condltloaa where tlie proposed chHnge is tO h« matte, 
Also It h8a been proved that nowhere does aiectridM 
haulage sdmw Its superiority over s^8m ko mwrlMdiy 
os oo, the steep grades of tte smuatgln dlvtete!^ af 
our rallroBds, particularly If the stretch of ttwlt to 
l« uiectrlfled is within the econessicol trUssmlMteh 
radlue of hydro-eleetrto power plahta. 

The most Important development of this charsetor 
U the electrlficatkm of the UoM of the ObLoago, 
MUwanitoe and ^It Paid Railway between Harlpw 
Town and Avery, where they cross dm AmarleaB Ckm- 
tlnental Divide. From the engineers’ and the oper¬ 
ators’ standpoints, this is an onuinuUly heavy divishm. 
since three tndlimttila rahged have to he eroogad vtftese 
successive etogattehs are 4,1S0, and: 

There are over twenty mites of twh per cent grade Wd 
a maximum cnrratnre of ten tUvrees on this dtrlsten 
The total length la 488 mites. These dgures, better 
thgn anything else, give an idea of tlm heavy duty 
required of the elfdlxlcal service In hauling heavteKt 
freight and passenger trains to and fro over *!be 
Rookies in this locality. 

So Bucceesfd] has been the instiUiatidn that it Wa« 
decided to maJee a similar i-bange where the trgcka of 
this railroad eroea the lower hut still very formidahte 
divide of the Cascade range. This streteh of tine Is 
something less than one-halt the length of the Budiy 
Mountain croaslug, and the two summit etevatietia are 
less than one-half those in the Rockies. On the other 
hand, there Is nearly twenty miles of 2.2 per coat grade 
against the westward traflte. It was <dwae>d durlpg the 
past year, with tlm result that there Is pdar g47'mltes 
of main Une and another 200 tniles stdtega dnd other 
tracks, making a total of over SSQ miles of track 
that has been ebanged from steam to eteotric traetlott. 
Great credit is due to the company for the entertmtee 
which it has shown in pitttlng through this gi«at 
trausformatlun 

The problem of the etectrlfleathm of tracks which 
run throuid) fairly leral and what might be Called 
easy ooimtry is represented by the clectaiaed sectione of 
the New York Central and the Now York, New Haven 
and Hartford Railroads, the one using tflrect current 
and the New Haven, the alternating current. In the 
Interests of the art, it is to be regretted that there has 
not bemi any definite statement made public as to the 
relative cost on thiwe two roads ot electric and Steam 
traction. It is true that the InstaQattoM ware ighde 
mors as a matter of necessity aod conymiUsKC.'tfitm 
with toe expectatloQ that there WOtdd ha hag’ eon- 
siderahle reduction of costs. The change at the Grand 
Central Terminal was due to the pressure of the law. 
coupled with the eonvlcttoa on t^ part of the New 
York Central Company that the change from steam to 
electricity would make poaatbte a great saving in train 
movements, to say nothing od the poasIbUlty at putting 
the train yard below street level andwhuildiag the 
present magnificent terminal, undoubtedly toe finest 
work of Its kind In existence aod a lasting krthute to 
Colonel Wllgus, the engineer in’ dtiarge of the work. 
We do not know whether the two oompanles hav^*kept 
any separate account of toe operatlag costa in toe ter¬ 
minal. os dlstfngniiihed from toom at toe eteetrifled 
sections of toeir main lines. The New Y^£ Oetitml 
electric aoae extends toirty miles and the New Haven 
Une for about wrvenV-flve toltes from tote city, 

Most valuable figarM have been published regarding 
toe Chicago, Milwatikse and St Pkol Division with 
instructive comparisons at steam «ul ©tectrlo tsdkte: 
but so far as toe two eastern rtteds gre conoemed, we 
believe toot no ofliotel emnparative stet^memt hps been 
made public. In UM ahsanoe ot any such, toe puMto 
will inevitably pres)uns that hers at least eteotrle tMc- 
lion has not toown a stnuiar ecoOfmay over steam. 

The greatly increased cost of fuel, both coal amd oG, 
should sttmnlirte toe raUroads «f the Uolted ttestes 
to a new study at the problem of eteatrtflgaften. Ba 
cause the change from steam to tieotrieity Mtetesd no 
oorrespondlag profits and possibly g imk h dogen nr fif¬ 
teen years agm it docs aot ftfitew to«ttt wmtkd iiohh« 
f rofltaUe todsd'- 
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^ jimalM AaaacUtteft M VaiiaMa Star OMarr- 
p hov P a mamhenh^ «{ gt, p datiag the paat 
’ iip« aaoTe than 9,{n0 operations oa 995 atara. 
Pneiiir-P wee 1»12 to ttaa, Inclumro, the total 
-ilpier «f ebOerratUms amoanted to i09;B9A 

.SaMal Vidaeky of Kora Cyfiil—Tha nuUal 
IfdoOity of Nora fb^yiil Na 9 was detepp by Maaor*. 
Ad t p had Joy from the R P K Unea oa 15 apec^ 
tmhcMWha to be 18 Icllomatera a second. Aa the eom- 
paM of BoUr motion In «»e dleo<-tl<w of the sUr Is 
hflometera a aeeond, .ith« star has pcobaMy ao ap- 
fmchMratae^ edatlva to tka stare to general. 

ShmUaK Ob acrOer 
21, IBM. 'ViMt bmiea Jm death 
: P bM MeaMtoetod l>y Barrard ^ege iliiwratory . 
'totPto Pdrat “Bdwp o. PlcPtog Aafronomiral 
ftoUotralKp foe Woqien.” Iliia has asalgned 

,'to P^OQPcbe to meteor oheerratlomi, mMs A. Grace 
• B. It, A. S. 

;1|bi CbTh jh H ai i at Caklfm' APt SoMpota has 
Dp atndled ^'Mr/ PWlip Wbt on a eertos of. spec- 
' ‘P^‘ RltmfpvaPpW 
.Mipb MP TlWptlbjlCTatp'to ttu» yaaPlP to 
■ Iwbp Si£ie spotR, 

'tHapT' ilia ^nopal‘’^paetrnm. —The 
'wUaon Obaerratery has foat tmbUahed a lanre pbfih>- 
HrapUc amp of the sntuipot apectmm, corerbm the 
toCtoa bet«Mi wave-letagths .1.900 and 6,600. The 
Begotlrea from irlilch the map waa mp were takim 
Wit hthe 75-foot petrograph aaed with the 150-foot 
tower teloaoope, rntd were enlarged to a scale uf one 
centimeter to the anirstrom, la order to show th<> 
M^ratlmi of the Unee caused h}’ the magnetic held 
«t the maapot 

Oaa BnMrad New Spoctraaeoylc Btaaries.—The 
Domiiddn Aetropbyalcal Gbeervatory has pphlisP u 
Uat M the llrst 160 apectroecoplc binaries discovered 
at VMftorta siuoe the work waa began there in Hay. 
IBIS- The railable velocity of these stars to the line 
Of algbb~tbe todieatton of their binary charactor—wns 
dlacoveeed to the coarse of observing radial velocities 
at 578 atom between the Sth and lOth mpitedes, la 
accordanee with the program of such oheervations 
CBxriad aa to cooperation with the Mount Wilson Ob¬ 
servatory, 

itoearda at Daobie Stars,—Hr. S. G. Barton, to a 
iMitteo of the late ITof. Erie DoolltUe, director of 
Flower Otmerrataty, tolls us how S. W. Burnham, 
the woetd’a leadtog authority <m double stars, turned 
over his ttbeary and luennppta to Doolittle In 191S, 
and how the tatter bad since Itcen gathering a vast 
fnad of material toward a sntmloment to Barnbara’s 
'‘General Catalogue," pubUsbed to 1806. In accordance 
with Itoofeosor Doolittle’s wiebee. the coiitlnnatlon and 
eveatvuU publication of this work has b«en entrusted 
to Dr. B- G Aiken, of the Dick Observatory. 

Karl Berman Struve, dlnotor of th« BerUa-Babels- 
bfihg Obearratory, died August IS, 1920, at the age 
of 66. Re waa born at Pitlkova, Rusala, where his 
father, Otto Struve, was director of the observatory. 
Hto gnurdfattadk waa the eguaUy celebrated aatronomer 
r. G- W. Struve. All three repimentottves ot the 
teMl^ wne geld medallata of the Boyal Aatronomlcai 
Society, of mtfland. The laat Struve’s earliest and 
inout ^UHWttant aotroootidcal work was done at Pulkova. 
Bt^beoamd pcotoBOor of astoonomy and director of the 
abttopratory at tcbnigsberg In 1895, P succeeded 
I'MMtar’aa director of the Berlln-Babelsberg Ohaerva- 
tory to mti 

lAc AuPcaa Aatronaoukal Society held its 24Ui 
apbS MpW 1-4. IBSIO, at Smith CoHegc, Nurtta- 
amptott, p Uonnt Bolyp Chdlega, South Radlhr. 
liana, both eoUegea for wobisu. The dinstors of the 
ohaarvUtoriM of the two togtkutlons arc, respectively, 
hub Barriet W. Bigelow p Hl«s Pe S. Tonng. 
Aceo^dtof to ito constitution, the Pety may elect 
P bo&wwy^ meiUber at each annoal meeting, P 
Sir V. W, I^raon, the Brltlah astronomer royal, waa 
thna hobwtad at the meeting above mentkmed. The 
tetoM^ M the society to toe Nattoonl Beemroh 
OodM ;Ato «ich tbat toe society contrela toe Ameri- 
out oeMm of <be Intemathmal Astrononilael Union, 
whhiit if mptOtaS. to meet ahdrtly before ep of the 
trtehsM M as rin gs of tl|e teteruattonal osganlaatlon. 
^ [fk .tbeae will be held to IBZS. The exoco- 
tlve iMHDitoBbM ' M the American Section now com- 

r es if,',#.*<Ja»«t>boII, durtmanj W. 8. BUdjelberiw. 

l^k StMtotafef, P Joel Stabbtoa, 


A Coatiag of Magnesia Camant on the timbers of 
mines Is stotod to be an economical and efficient as 
Kuranoe against Arc, especially la toe arid reglonN 
where timber becomes highly Inftamnutble p Is diffi¬ 
cult to replace. It Is eluatle, adhere* firmly to almost 
an} surface, ami is stable and durable. 

Baoiamln Holt, of caterpillar fame, died eariy to 
December Mr. Htdt was the Inventor of the machine 
tbat bears his name, and toe one from which It is gen¬ 
erally understood that the BritiBh army engineers got 
tlie Immediate inspiration for the tauk. While toe 
track-layer mttre than moet Inventions was anticipated 
in more or less compI^eaeM by anmerous early In¬ 
ventors, it Is equally true that the work of tbeee pits 
‘ noers to an unnsual extent died with them, and Holt 
Is recognised as responsible for toe appearance of this 
principle In modem tractor engineering. 

The Mechanical Side of Torbo-Oeaeratora. — It is 
said that one iKumd of material In the present A006-kw. 
turbo seta docs the work required of five pounds to 
the first 6,(K)0-kw, set built to this country, odWdtog 
to illertrUi Jtaviaw. Stator cunatruetlon has re- 

MiP Itself to the simplest form as the reqnlromonts 
rtf wjpdlty, light weight and flexibility are best ful¬ 
filled by miefa a design However, high qieeds and In¬ 
creased capacities have Introduced real dlfficultlee In 
the ,construction of rotors The oentrlfngal stresses 
hard ueHBssitated tbb use of a solid forged rotor, and 
In toe largtwt machines It has been desirable to use a 
three-piece rotor becanoe of the great length and weight 
of a solid one-piece forging. Ventilation, which is of 
prime Importance in toe modem turbo-generator, is 
also receiving careful attention on toe part of engi¬ 
neers and designers. 

The Color of Cypress,—Southern bald cypress is 
atsmt toe most variable In color of any of our native 
W(M>ds, and In different localities is known as red 
cypress, yellow cypress, white cypress and Mack 
cypresa. There Is a rather prevalent belief that cyprues 
with dark colored heart wood Is the moaR durable, but 
the opinion of the U. 8 Forest Products LAboratoty is 
tbat as far as diiral)lUty Is concerned, the color of 
toe wood makes very little dUfereoce. In service rec¬ 
ords obtained by the laboratory, any diifereuce In the 
length of i)ervl(« of red cypreae and yellow cypress 
appears to be due entirely to a dlfFerenoe In too amount 
of sapwood In the Umbers. Cypress trees with light- 
colored heartwood neually hare more aapwood than 
tbooe with dark colored heartwood, and sapwood la not 
resistant to decay. The Important thing if durability 
is disdred appears to be to select the heartwood of 
cypress regardless of its shade. 

Light Weight ConatnKtioB for light Loads.—- Does 
it not seem uneconomical t4> design a floor construe- 
tinn which welglis nearly as much as the load It 
sapports? Yet this Is what rauet be done wtto many 
types of fireproof coustrucUon to support k>ads such 
us occur In uparUnent bouses, sebot^ hotels, office 
buildings, and so on. A great part of toe materials 
of ciatstnictlon Is tons used to support Itaalt Thus a 
steel company directs attentlou to Its Ught-welght 
{tressed steel beam which has been Introduced for 
llght-o<'cu|>aucy buildings. The beam Is light In 
weight and correapondlngly easy to handle—one man 
can carry this beam about without undue strain— 
while only a minimum Of materials is required for 
Uie floor and the ceiling. All members of this light 
beam construction are shop fabricated, saving field 
work, and It Is only neeeeaary to set the beams In 
place, attach metal lath and apply plaster and ooo- 
(Tete. No centering nor forma are required. 

Pre-Cari Concrete B4iof Trnsaea, —Reinforced con¬ 
crete was sObstltuted for steel In the construction of 
toe Hied on Tier No 6 at Cristobal, Canal Zoue, at a 
tlnm when steel deliveries were uncertain and Gie cost 
of steel high. Pre-cast com.rete trusses were used for 
toe roof with marked suc(«s8 and economy, we learu 
from The TwAoiool Ueview. The Shed In questton is 
945 feet long and 156 feet wide. It baa a dear height 
under toe trusses of 25 feet Bach truss is compoBc<] 
of 8% cubic yards of coucrete, contains 1,000 pounds 
of steel eeinforoament, and weighs about 8 tons. The 
cross trusses are about 86 feet In length, 7 feet In 
depth, and extend from eolittun to column. Bach 
eontalui 8% cubic yards of concrete, AOOO pounds of 
steel reinforcement, and wclgJis 19 tons. The enUre 
pier is covered wlto a roof slab 314 Itutoes thick, 
which tnlgfaf advisably have been made thicker to 
minimise deflection and tension cracks. Owing to the 
abneuce of wind, snow and lee hwds, a live load of 
ooly 10 poonds per square foot was used in designing 
the roof. 
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Doing Away vdth the Loa&ig ’ 

Loadiag and Unloading A]^Mratus that Hd^ to K«iS]> the IVodt Alwajil £ia^ged 


T HBKK are n uutnlx'r ot eoudltlona - - 

Wbtoh ttuat be taluiii Into (.HMUildara- 
ttoQ If one la to o|>erHte oue truck or a 
fleot at trucka economlcaUy. We hare 
prevlookl)' eonaldeml In thewi columns the 
importance ot ayatomatic roalntcuRuce 
aa4 lubrication. The oella ot over-londlaa 
Iwire alao been conaldcrtHl and conalder- 
ablo apace baa been devoted to the uae at 
traUera na a meena of iiK-reaxltts the 
luiullng capacity of the motor truck. 

There are a InrEe number ot Itema eu- 
terlns Into the coet of operation, aomo 
of wftieh can be taken care of by careful 
nmdiaq^al Bapervlalon, adequate lubri¬ 
cation and carefni drlvlna There la one 
hltf item, however, that la uaually la-youd 
tlm control of the drlv<«r or those reapoii- 
mWe for malnteuaniv. 'i’hla la the idle 
tune Of the truck, which helpa to dcter- 
ndne the actual opcratInK coste This de> 
penaa On a number of fiictora, aome of 
Wfalob can be coutrolle<l by iiroper me¬ 
chanical aiqnirvlglon, while othera call 
for executive conalderatiou aud dlrectlcm. 

For lost time due to waste Inlwr In load- 

tac or nnloadlng the truck on aowiunt of . •v.mnU > 

the failure to provble the pnqver me- ^u excrilen^eM^l. of 
cbanlcat appitaiicea to raollllnie the work, 

no one la to blame hut Uie tnick owner or the execu- (vrialu amotint 

tire directing the use of the trucka. several band si 

Whenever It la uecoasary to loa<l heavy or hwae by one ahoveler 

material Into trucks. It takes couald-eruble thought to minutes It hi 

derlae means to ki^ep the time down The time re- irusheil stone f 

qolred for loading la said to be o more serious matter the cost of hai 

than that of unloading In handling innny rauterlnls, cubic .yard: W1 

80 motor truck builders aud tlnm‘ using them are trj- of work eiiu l» 

lag to reduce this ojicratloii by the tsmstruetlou of in- half ^•eMta jier 

genious apecial bodies uiid various londing devlcvs steam shovel, v 

Bulky materials of Urge alse—such us buled baj unU tbe motor tntc 

cotton, bnrraU. furniture, boxes aud crates—are very li'sa cost than t 

easily handled biH-auae they can be moved from the lulvnntage of mi 

loading platform directly to the taaly or platform of In certain lln 
th« truck and stowid awuy with comparative ease hy small packages 
tfw driver and his helper or by Islsirers employed for size, as In depi 

that apedfle purpose \VUerf< a large \ nriety of freight rack system la 

la handled, composed of parcels that differ —^— - 

greatly In size and weight, such as in 
furniture moving and In the express busi¬ 
ness, it la necessary to rely mainly on 
roustabouts for handling them Mate- 
rlala with some degree of uniformity In 
alae, such as gravel, road metal, aaheo, 
dirt and coal and any other suhstance that 
la oaually stowial In piles presents a prob- 
1am that may lie solved easily by using 
uwchanlcal loaders. 

In some caeee acoop or Imckct loaders 
oparated hy conveyor machtnery greatly 
reduce tbe coat of loading a truck. As nn 
mtample of how these mechanical devices 
out down idle time, we are told that a 
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xecu- tvrialu amoiiiit of coni thiit requirtnl the labor ot 
several band slnuelera for twenty mlnutea was Inadeil 
liKise by one shoveler and ii mei’honkat loader lu alaiut three 

bt to minutes It has het-n estimated that In transferring 

e re- irusheil stone from the ground to a motor truck body 

latter the cost of hand shovelcrs Is almut twenty cents pei 

rlnls. cubic ynrdt With a mechanical loader tbe same amount 

' tr}- of work cau l*e uc<-ompUsbed at a coat of two and a 

if 111- half <•(•1118 iier ctihle yard In coiitrsetJng work a 

< steam shovel, which ran dump its load dlrectl> into 

, and the motor tntek laaiy, will do tbe loading at even 

very less cost than the figures mentioned so that the great 

1 the lulvaiitage of machinery over hand labor la apparent 
m of In certain llnoa of business where a Urge number of 
se by small packages are carried that do not vary much lu 
d for size, as In department store deliveries, the removable 
eight rack system Is an Important method of reducing tbe 
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- cost of both losdiug wtd nnUiftawC, IMili 

raffim ate exttemsly vulkws 
goods from a wgndmam to Hdidl 
or fnun U»e miilo dflilT«*y p 

branch stattoM to oaHylag fWoi* 

lighter trucka or delivery W*g«Wr oWi 
handle the diatribntion to the tiUBTldgil 
connumor «ucJj raoke are raoMy. igwtKal. 
hut tiuwiy eonattuctod hodlsa provlifW 

frith Mwdy triK* caster whsots. 

If heavy matertel la to ha hgndlaC *och 
' as paving Mocko, brinks, boxas st 
goods, rsatiugs, etc., It la to be aopMitod 
tUfit fho rook must be mdeh nore SKtoridn- 
tial It) caOstrfictlon and be fittad WHb 
wheels adapted to run on tight ntUs oo 
the loaded rack can be easity moved tram 
the loading platform to the tfu<& obaosls; 
The method of keeping the ndfic la ^tee 
after it baa been put on the tfody aaa be 
worked out by a number of ohaide 05^6- 
dleuts. such as rods on eadh side of ,the 
ohaaois provided with quick astloa isUmipa 
or turn-buckles that will eogags biri|iS on 
the body sides. 

Wh«Q tight goods are baadM tbs rodk 
t i ^ - N i nj. **• 'ih® body of wdl- 

’ nary doHvory wagon. In xnaujr doparfmeat 
stores the delivery of the paro^ is 
made easier by using large fiber cuutalaera or wlckfr 
Imaketa, roughly about four feet wide by six feet toug 
by four feet in depth. These are provided with wheels 
at tbe bottom so that they can be readily moved from 
the iiacking room to the loading platform had from 
that point to the truck body. It Is the custom la the 
liauklng room to arrange tbe distrlbutiiig So hMt each 
haaket or group of containers represenM a dlfferapt de¬ 
livery district. While the truck Is In moBoa the iwlper 
usually soru the packages so that they can be de¬ 
livered In routine order when the district In which 
the delivery wertt is to be done Is reached. 

If a truck is derigned for handling heavy material, 
It Is a great advantage to provide a davit on the ride 
from which a chain hoist may be suspended so that 
heavy packages, barrels, castings, etc., may be easily 
lifted Into tbe muin laxly. Quite a number of trm^ 

_ built for special duty woMt are provided 

with winches mounted on the truck body 
tbe front and Just back of 
eud of the 

operated by hand cranks and reduction 
operated frenn 
tbe engine. An excellent example of the 


those trucks used for umvlng safes and 
the truck power 
plant not only furnlahes tbe energy for 
load, but thfoundi 
the medlnm of tbe engine-driven wtoch, it 
furntsfaea power enough to unload it from 
poge^) 



Ig hodr Vritb hritwib. heist S qotek war of eriasriug a •ouiatf -f. tnok efth- btma i l ii | | ; m i n k ii fi faV »• 1 

imhwSliis kMTv Ksterlsl. I. Trw* WriUt oWfit aa||.«it IMtIlas firiSkillllisM if.Baraaii.'(^^ . 

B at the dieposal of the truck owner who ooeko greater utfUd^ton of hfa tiiM»ghy'rilto^)a^ ' 
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4t|«lt lb be « MdiiWe Wad eflkiteBt Itntnf 
b«(an» It owi Imh to 
fMi 41 t *o« i nen f Ii|t. imoMra. biadaWB 
at tWtupi «Mt*t 
^ iMVcnIiilMbttnf wHta now 
«ilW fOwWltW 4iiq^eo meilwds. U 
bi# iMmi jnAn to IWptoM tbwo tbe pub- 
wibitt tbt eh* l« M wtl« a route travel 
ai* Wif otbra prorlded luwper matiblDce 
pneMltttbna era Baud, apUrt frow it 
b|mf iolhlttelr wore mrlit aud eomtort- 
l| soar temalua to oonvluce com- 
OMiwotal intpraete tbat the atrplaue la an 
•eotowiltwi meetia of tranaportatlon, 

t1i« aueepaa of alr«iblt ^ far 

iraai advaa^b the cauw of dvlllan arJa- 
ttoA, baa reall/ wade the avera«e huatnepa 
iton to be abaaewfaat niaplvloua of Ua nae 
Of h aubetttnto or even nuxUlarr of the 
ptovea AUtotoOidle and track. Thia Idea 
haa pot-bean comvted hy the dally preaa, 
whloh attll peralata 1» reranll)i« all kinds 
of tiyind maebtoaa as daoKerous and ex- 
pcnslvo toys. To oowbat this theoiy It la 
eaaaRttat that th« public be aduoatod to 
l«* upon flylup aa notblnc out of the 
ortHnary-^eltber a haurdona nor very 
oaaUy oooopatloii. When that ia aeoompllahed, the vaat 
Held of Ita naet in the future win soon be reallaed 

|a the peat, laaiinfttetnrers have alven little attention 
to toe |(euarai putdie ae a possible customer; they 
h«r« rather coneentrated on Government and War 
tMBoe ordera, where eaeesalvo power has been the 
dontotatlar need, and cost of construction and economy 
of upkaop nagUble factors. Onoe the aircraft fndus- 
try daratea Its time to maklns these two letter details 
tWr chief conalderation, flylna wlU soon become as 
eomwon as motorlna. 

The automobile was for a loug llote dependent on 
cood ruada before It became popular with the peueral 
pablic, but U preaenbday machines were only capable 
of travell&c (HI paved blghwaya, they would still be a 
eoasuratlve raraty In this country, where four-flftba 
of WM . roads are ‘ far from Ideal. Just so must the 
airplane be made more or less Independent of large 
and apeolally prwured laBdlng fleMs. 

One of the chief exhibits at the San Frandaco air¬ 
craft expoattlon, held aome time ago, was a email 
machine built colely for pleasure purposes by the 
Longhead organlaatlon of Hanta Barliara, and there 
are ao many novel and Uitereetlng features about this 
miniature airplane that It Is worth deecrlblng In detail 
Ilia “8-1,” aa U is called, la a alngle-seater biplane 
with a wing span of 20 b'et, and a total weight empty 
of only poo pinuida. JSverythIng about this little alr- 
ptaue denotes a reflncment and flnlah worthy of the 
beat Frandi and ItogUab ffiaeblne^ and lacking, It moot 
be confbaaed, in moat of our domestic craft. The fusel¬ 
age la of tha monocoque type, ooueletlng of a thin shell 
of plywood reinforced by transverse bulkheads. This 
fom of fuselage has long been acknowledged to be the 
west aucoeatful on account of Its ideal atreamlloe 
fonn, abd Ita strength In proportlim to Its weigh! 
Horstofore, U has, however, been Httte used on aixount 
of the labomms methods necessary which made It ex- 
coedtoiAr expe&atva The abeU In the Longhead model 



bi produced by applying three (complete layers of ply¬ 
wood to a mold the ahapo of the body; binding doth 
and casein glue being applied between the layers, which 
are then eubjocted to a uniform air pressure of at) 
pounds to the sijuare Inch, which to maintained over 
the entire surface until the glue baa net This prociw 
product's a wo«dt«n shell one-elgbth of an Ineh thick 
, which is saM to bo stronger for Its weight than any 
other fuselage yet de\ eloped. The upiier and lower 
wings ore supported by a V-shaped strut near the wing 
bps which Is solidly bolted to the U|>|>er whig aiiars 
and fastened to the lower wing by a simple but rigid 
pin connection. The most novel and original feaiiirt-s 
of thie machine arc the air brake and the position ot 
the radiator. In the former, the lower wing 8|>ur to 
made to pivot at the tosly, allowing the whole wing 
to rotate, not only forming a very effldent lateral 
control, but allowing the lower piano t<> la* tlirown Into 
a vertical position which provides nii extremely elTectlve 
brake, making It possllile to stop the plaiu- within 
about TO feet of tlm point where the wbeds first touch 
the ground, thus solving one of the chief problems of 
aircraft conatractlon since the first Might of a heavier- 
tlian-alr machine This simple and Ingenious brake Is 
operated by a separate lever bralde the pilot's seat 
The deslgnera claim that the machine will land at 
the exceedingly low speed of 25 miles per hour, while 
Its maximum apeed Is said to be 75^;ies per hour— 
a greater range than any other presetat-day type There 
la no reason to doubt these figures, as tlio almost Ideal 
shape of the fuselage and the genera] distribution of 
weight have made it ixisslble to operate kite machine 
wlto an engine of only 25 horae-power. In these days 
01 gigantic borse-power one would be 'apt to scotT at 
such a ininy power plant tIlUt la remembered that Itleciot 
cruased the fSagUBh Channel in a fur clumsier and 
bravlar machine with ao engine ot similar power and 
decidedly Inferior cooling (lutdltieB 
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The Efficient Tire Pump 

By Ralph Howard 

S INCE the bme when pneumatic tires 
proved their superiority over hard and 
cttshlon construction for bicycle wjulp- 
meut, the pump has been a tool for seii- 
oiu consideration. Forgotten and often 
abused In long periods of Idleness, to be 
hauled out in times of stress and hurry. 
It has nevetr enjoyed much popularity 
Idleness often destroys Its usefiilueM 
more than operation. Satisfactory per¬ 
formance depends on flexibility of the 
leather cups This to retained by oU. 
TultcH are often dented or leaks caused 
by i iirc-leNKiiess If the love of the fisher- 
mail for his rod or tlie hunter tot hla 
favorite gun <Hiuld la- felt by the motorist 
for his tire pump, much of the difficulty 
would to- overioinc 

Tbe gieat Incrense In volume of the 
autoiiiohlle tire compllcub-d tfie pfoblem. 
Single sctliui pumps of small diameters 
had b(H-n used Makers at once turned 
to larger diameters, but found this iilon 
had Its limits, as It wiis bumunly im¬ 
possible to push down the large plunger 
against the higher hack pressure It was 
the simple found that a li^-lueh cylinder was about 
as large as could be used to get the specl- 
Hed pressures The pumps already Iming 
longer than the average user would ulllixe In making 
a stroke, the capacity was thus fixed To overcome 
this tlie two-cj'llnder pump was develoj>ed 
Slnet' the energy necessary to push down a plunger 
against a given pressure varies directly In proportion 
with the arc-n of the plunger, the Idea was conceived 
ot starting with a IH'-luch cylinder and <K>mpres8lng 
the air on the down stroke through n cross over In the 
base Into a '^n-lnch tube parallel to it. The %-lnch 
cup acted ns a clu-ck until the up stroke when It forced 
the ehargi- into tlie tire, combating the back pressure 
with its limited area It was found that tlds piunp 
could handle more than twice the amount of air per 
stroke of the single action 1'4-inch, while It met with 
less reslataucp in getting it through the tire nipple. 

One pump maker has recently realized the advant¬ 
age of carr.vlng the comiKiundlug principle even on* 
stage further, and has designed the triple pump. This 
takes tile air Into the top of a 1 %-lnch tube, deliver* 
It on the down stroke into a 1%-lucli cylinder ia 
evactlj the same way as tlie double compound pump 
did On the up stroke this air passes over at the top 
and is trapped In a %-lneh tube from which It la 
expelltHl into the tire by that very small plunger 
The advantages gained wen- that tlie three-stag* 
pump had fiie time* the capaiity per ulroke ot a 1%- 
Inch single and atomt ticice that of the double It 
confiiatod hack pressure on the down stroke when the 
weight of the body could be utilized And yet th# 
ninxLiuum operating effort was found by actual test to 
he almost ts|ual Tlie greatest gain of nil, perhaps, 
was in getting air through the tire valve, ae the flow of 
air liecame almost continuous, while w-lth the other 
pumiiB, the singles ospeelally, air was expelled In short, 
jerky gusts which permitted the tiro valve to close 
after each stroke, and, of course, necessitated Its re¬ 
opening, Uius greatly Incrt-aslng the friction aud the 
t(<tal amount of energy necessary to getting the tire np 
to pressure la a given time. 
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Whftt the liMiiing AutoaftOtive AuliiiMi^mi W Sa^ ^ 

Atwa^'C^ 

fttie cKf Out (H^nkm tlMit>1^ tr«a4 fi«. li^MUttoa.iAmUl 
root tw t«)W8Rl the MnoteMot 4( nnr iatw funbar k»- 
. atricting tlM Jiw ib* na tiMMMlf«»t 

gtirrey i>t Qie pwt)^ M bUbmif# i^fid tb« agiftina- 
went o« prMent J«w> ma to their BMf It to. toh» 49 tte 
vplnlou thkt the hlghmjr to ot sadk tohtw^ bMl^t 
to the general pahUe that ttto 6#** ^ the oihMtntottei) 
of the blghuray *ti«t^ be bor««1igr the lhdato l^bnngh 
general taxation. A«ajtu toe aaHto^tlM heBeto toa aaer 
of the highway eboftto pay tor toa stalDtaptUiee of tt 
und therefore a tax on aitl uaardtif (he hlH(bM|jr 'h*Be<l 
tu) nearly theoretleaUy aa jMxwibto on toeir ttog It 
ahoald be enacted to order to nihiittoin that hUfbway In 
a condltioa which will catty ,tb« Ixsflto amto goM 
oter It Theae naen Oo not beltanra that ton atoger t«- 
blclc la a aabjeot tor Federal taxation. It ia not 
eaaautlally a loug-dtatance or latnmtato carrier and It 
1« airea^ heavily taxnd tbraofh persona) property 
taxes, Hcenae feea, and apnctal <(actoe taxes. 

Motor truck opinion. In geiietol, la that the develop- 
ment of road laglelatlou has cundnslvely denonatrated 
that the Federal Oovetnment slaontd aselst In toe edn- 
Mtructlon of important highways thrunghout the United 
Htates. It Is partlrnlarty in favor at the Townsend 
mil, which provides fog a system of Federal high¬ 
ways <x)UBtructed and malntalnad by the Federal Qov- 
eminent. The experience of the Industry has been 
that In order to effect any efficient Mention of toe high¬ 
way proWem it Is necessary toat the anthorltjr In 
referouoe to the highways In the various Status be 
ctntrallsed In either a highway coninlesloneT or a 
almllar office In order toat the fitate qtay control the 
development of Its Inter-connty and main market high¬ 
ways stong toe lines of the development of Federal 
iilgbways, wbother couetructed entirely through Paderal 



T Stfi is the era of the motor track. 

was toe railroad; before that it was toe stafh 
conch; and stUi further back It was tbe canal ThO 
Ototat track, and l.y that we mean modern highway 
transportation, has come Into Its own It has defined 
Its hold of servloe and cstaldlahed Itself therein. In 
toe fluid of ahort-haul traimiMirtatlon, tbe motor trnto 
la the last word In efficiency 

8e mnch for our introduction. But during these try¬ 
ing days of economic readjustment, follr>wlng bard 
apd fast upon a period of wurtimu and extravagant 
production and even over-prodortlon. It Is well to take 
aa Inventory of the motor truck by way of detennlu- 
lag it^ present status on toe one hand, and of deter- 
■Inlug how It may beet l>o used In the coming days of 
greator efficiency and healthier competition In all lines 
of endeavor. To that end we have gone hi the engi- 
Boors and designers and leading officials among motor 
track builders—the spokesmen of the automotive In- 
diiktrjr, so to speak—for toe Inventory which we pre¬ 
sent In the following imragraphs; 

The Paramount Question—Good Roada 

Tbe beginning of toe year 1021 will see some t<»rty- 
odd legislatures In session, all of which will c<m- 
Blder. at least In u measure, tbe cardinal ((uestlun of 
transportation as applied to the highway and the 
question of the taxation of the user of the highway. 
By reason of the fact toat the growth of highway 
transportation 1ms far outstripped the development df 
highway conatruction, It l« today apparent that that 
oonstroctloD will not carry the vehicle which Is oper¬ 
ating over It At least, so claim the loading automo¬ 
tive authorities The result Is that the public has 
Jumpad to toe couclnston tlut toe canse of the destruc- 
tton of highways is due to their use by 
heavy duty vtolcles That conclusion Is 
not at all unnatural, lit view of the fact 
toat It is not based upon any investlga- 
tom or upon any iiwclflc knowledge 
Now then, such Investigations as have 
haeii made by different organisations 
throughout the United States, as welt as 
by tbe U. B. r>epnrtmeiit of Puhllo Roads 
under the Department of Agriculture, 
have clearly denmnstratetl that our high- 
ways arc going to pieces, simply because 
they are constructed without reference 
to the bearing capacity of subsoil, drain¬ 
age, or the eonstractlon of proper founda- 
ttons. It Is essential that thla fact he 
brought to tbe public mind In order toat 
Ita omciusion as to the cause of the dis¬ 
integration of our Impnwed highways may be baaed 
upon fact Instead of upon surmise. 

If the mind of the Ijegislature has determined that 
toe heavy duty truck Is the cause of breaking up of 
our Improved highways, It Is self-evident that U Is going 
to legislate against the nae of that truck If, on tbe 
other hand, its opinion is based upon the facta as they 
really exist, if It has an.v elementary knowledge of the 
Importance of transjwrtatlon In this country In the 
dletrilMnlou of lU products, it will attempt to shape 
constructive legislation for the Improvement of the 
highways. 

The heavy duty motor truck is in the nature of a 
public utlHty and whether Its use is Justlfled or not 
Is mitlrely dependent upcm whether, as a trausportaUon 
agency, It ultimately saves to toe consumer dollars and 
cents In toe cost of produce handled by it over the 
highways. This saving when analyzed wlU be foniul 
to be very material; If you will vlsuaUso for a moment 
toe number of times that a spool of thread Is handled 
over toe highways, from tbe time the cotton, from 
wbidii It Is constructed, la grown, to the time when It 
is delivered to the ultimate conaumer you wlU flud 
toat It has been handled considerably more than ten 
times, with the result that tbe saving of a very small 
fraction In toe coat of hauling each time wfU very 
materially affect toe comi^Utlve sales price of that 
article. In other words, the use of the motor truck, 
hoto in toe handling of passengers and freight. Is en¬ 
tirely an economic proposltltm for the beneflt, acoord- 
ing to the leading motor truck authorities, ctf the coun¬ 
try at large, if that is so, thefe U no JostlAcation for 
tfaalttns by legislation tbe use of the highway by that 
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F ollowing the presentation of vhal passenger egr designers 
have to sap about (heir field, in our luue of Jonaary 1st, toe gitse 
herewith a similar consensus of optraen with regard to dtal brasseh of 
the automotive industry concerned wilA (ho wumufacture of trsseks. It is 
plain enough that the problems confronting the truck dsnigner are in 
many respects quite disUnci from those with which the postanfer car 
engineer is coTKermd, We have put some of these proldems in gaestiots- 
noire form before fifty leading desigiimg engineers engaged in truck 
production, arid the atdde on this page is our summary of Ae repHes 
received .—^The Editor. 
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The motor truck fraternity In large P«rt I* there- 


funds or tinder the present metltod of Federal aid. Tbe 
Importance of the queatlon of highway tranaportatloa 
has been disregarded In a remarkable manner when It 
Is considered that aU movemeats of produce In toe 
course of their'productlao from raw material to the 
flnished products, surt over the highway and finisb 
over the highway. As a metood ci tranoportatlon Inci¬ 
dent to railroad transportatton, and as a solatloa of 
the short haul probiem. It tar Outranks in Importance 
either waterways or railways. 

The foregoing Just about skUas too subject of good 
roads and laglslatlvo measures: toward that end. As 
many motor truck autborlttes have pitted out to lu, 
entire volumes could be written on tots phase of mo¬ 
tor Iransport atone. 

Englaes to Ihfls 

leaving toe road question befetod us, we oeoie to Him 
timely BiaUer at engitms and Oogtne dastga, parttofl- 
inrly us they pertain to toe tosmr grades of gasoltUn . 
now being bandied. In gendfat, motor track bqQdMfl/ 
are not doing as murii w^tMIpiKl !<> meeting iM- 
lower grade fuels aa the posgsuger ear btiUdbfl)- 
in large measure. Is due to toot that many SttpwT' 
truck bntidere do not mako trtwlit on ‘ 

iwrts. The engtues and earfa u PO tors ate , __ 

ramponles qpoolallklflg In ptaiosnk, dig 

motor track builders are aMgt^ to toax«-;M. 
lems lu the bsmds of those oowAusdlt. 

However, there ia some devsdjbment gohig op,, 
tbriess. Baveral motor trt>«kflttwhlet« are osrids 
to heat toe go* Itelng adm^X|A dp ipo 
means of exhaust gee, exbaM^ 
by a throttle," 0&^;AW^ &»*!'#»» .p.'.Bp* 
on the englnf so as to make.;«ki)(asattto 


Itn^ type rtenains msjpfmb Md tottHShWA- 
hie despite to« Mwiy Pftoilg glhng totottr 
and electiic tlnog. The stoPto sHettIO 

types have failed to 
dltioos of highway traaipecttotolit 
many handleaps dt ettber oC tttoss 
have not bent overaotno to a wrifagtoto! ^ 
grto to warrant toedr MpUdi^l the tried 
and proved gasoltoo ty^. The sI scto ' Ri ' 
traek has gatoPd sobm gdMrsuto, truA hnf 
only (or v«7 riwrt hmds-and U W worit. 
As s real emqpetltor ot too «Mo^ totgffi, 
It IS nsglQdblo. at least so tong as ^ 
prasent designs ace tottowed o*t It gMy ho toat «- 
some distant date we shaU. see a vast imprevamnit la 
otectrlc vtolriee, gad certain toabHihsnttll dtoadnui- 
tagee, snofa as toe storage battery at ogtoMtyi 

wia be oneeame ; hut It is almost rartato ttlgi to dUr 
rtay toa mspUne trarii wfll ramato as toe tonOtog 
meniw of Mgbway trSwqMrtation. 


The question of hodlra Is not the aame tritih motor 
ttUflim u It to with pasoengef caWi. lu toa l(rt%r mlto 
toe bodtoa may be more at lera,aWa(tto4totorm#.'l^ 
are, to toa totest offisridgs; tort ’ttlto pirntAf.itamA 
epsriat body is raqttirad m atoMPt/era^ ' 

dfraririds. Tiieto to toppititoito ^ 
fltrtlaflttom sloes to ote»aifc a'lip^ to 
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4K BMhto fMi 4 phapacrayh KMORl wttb a iocar 
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tMi>tto« ItBBlAg aavarat aapai’tnaento cm this 
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be MMto mdilr wxMlMoeit hy compartaon with a 
. attotlax eaaa on a targer atato. if a phonograph needle 
;M aaiiHrad In the end of • ahiagte or any lijitot, thin 
pie« of wood, the whole aiay then be oaad In the 
astoa way ga was Mr. SnariTa finger nail, the result 
la hhaost pOrtoot r^rodnction at the recntdad wares, 
BOltotoBan with as much clarity as with the machlne- 

aaato raprodtiocr. 

1 am h regular reader of the tlcir.»«TiFic Ajbkxican, 
Btui X flhd many things in It which are very inatnic- 
ttol B8 well as highly Interestlug 
iFort Soott Kan. Dnwnr M. WHiraamK. 

To .tba^l^dltor of the ScMBrnfrc Auebicab ; 

iWtiiSi, nXoraoce to Mr. flneyd’s soH'uUed discovery in 
raMrd to reproduction of td>oaographtc vibrations, tlie 
W^tor wishes to take exception to the last statement 
namely, that no sound Is heard If the needle Is 
; told to the fingers. A trial will coiiTlaee one that the 
^bCBtloBB ate produced finUy as powerfully In this 
way as to the method cttod, and by pladjng the ear 
Bgklpat ttw hand tbd latraln of music or ennnctotlOD of 
words may to detected. If i@ie needle be held 

totwam the teeth, the head and mouto cavity will aft^ 
as resonator sutMently to enable others to bear the' 
(Bprodoctlos, and this wi6 he particularly deer to the 
eaparlmsDter cm aOerant^tf the tranamlssion of the 
Blbnttiloos directly to the kmr by the solid bones of ^ 
jaw. A B. Hinrtwfi:'''' 

BlQua, Ohio, , 


dag fisher aall will glsm sound as hmg as It Is tong 
mmisidi to toato.lnto *(wmd groove. 

.4 ha tocen wlU play if finger nails of 

ttowto *tone are at rtglit angtea to aound 

wawto to CW»M. A hattotog needle h<dd to teeth wfU 
ah^ totgr hwd If toath are held at right asgWs to 
Setad watos, Alse a nuaU pleee at tin soldered to g ’ 
jttoddKtoldl neadia and beld in Angora with nesdls held 
to aa^ amt ^ toft t»e with sutfaee parallel to 
aoMId wato an tort -rlhratltms wU). touse tin to vibrate 
at-ytghCdagi^toiipwfacs wlU aOnild aajtoud as an ontl- 
aaty MpttoB^ without hom attadted. 

la fact, any way to which the vfhntloiw from record 
Cto> to tototosad «n d solid body an as to cause It to 
yllWato dfbEh a pectain amotmt of surface at right 
aW j lto ^ vlbeitona wUt sound, the .ftnantlty of sound 
dspsedtog an Um at ««««■ 

aew oeeutoed ttt me that this matter ever nee<ied 
eafdatotnA aa it is so obvious when aa« conslden the 
thW^ of jsouad ttcordtog and rq>rod(iction. 

»a«. Alta, G. w. SUarm. 

W,tiia SKtlfor of lbs Scnmtrfc Awbsicjln : 

Tha «Kt^*toltoa of the 'T'Inger-nall Pheuograpb*' of 
wtttb 4- Sasyd writes In the 'Novembsr 27 Issue at 
the Bdiarrano Aictatt'srr is very simple and Involves no 
new prtoctpM. Tht Sharpened tip of the fiinger nail 
stets as a toadto hsing VHwfated by too Unpretoons of 
toe rtoortl, toatowtoller of the aall is forced loto vl- 
ttotoUk and tima amnUtow toe aound. A needle h^ in 
to» toutSM saakas a souad or none at an for 

toe leason that totod ts so toeaas of ampUfleatton. if 
a dtodW *• toW to tiw fingers to Contact with a piece of 
aMr tonsto toWfSwsd ym serve as an amplifier and a 
eS K iritotottlsi t -ad toe fwnwAtaay to heard which laoven 
—^ toirt'Ohtatasd ndto the finger nail 

Btorasr Lnn*s. 
ktosKtai); 

K.SaeSd to your 


A Podtie Soul Bfeitos Loom 

A ContrlbMtor an the Pacific Coarl, tchosr 
ifg totofwst «oa« aroused by the reoent repro- 
toetton Ut o«r •^lumu o1 the Albufiacraue 
reporter’s noble efiart* ta teR his readers tchoi 
. the tpeaker hod said abomt the foahe-up of 
the tmlverte, sends «s o pent of ttighflv iiffer- 
mt sort. This, so /sir os we can fufipe from 
the fiippimti, ts a Dolnntarv aontrlbutton by one 
of the snbscrihers 0 / some aery »mall-tov:n 
tcflohiy. Wo i» so proud of hts literary obit- 
tty that' he styns his name. -If his eaoursian 
asnanc the wonders of the tearld had operated 
to sttu hts pen as tooli as his tonyue, the 
world wo«M indeed have been the poorer 
We reproduce his effusion faithfully 


St tbs ssirst Hm ebors wh«t wsalth what hcaats i< 
In stsra, ssa r«u huvUM syaiUns star sns af thi 
I st Um pbunts haw I tare (a esss apai 

I ylaft. 1 bava 

Oars St cWst stows, hsra toabsd fro 
oat llwMrtehi m bsttom st tin SroSt BtlsaUc Unwaib 
Manuasth Cass bsautk aw tbandtrias CaUrac st 
Niaeaiw PaBs which sa tM ms with woadsr and 
adMlrattoa as to maJis om wooeUsss. Bat all st 


To the Kditov ai the ItcncnTinc Aukbk'ajk : 

^In your Issue of Novemher 27, Mr. Sneyd mentloiin 
tos poaslMUtles of obtaining a taint reproduction of n 
phonograph record through the use of the finger nail 
Hd states that an ordinary needle will not produce 
any sonsd. I Itave, howevea, reproduced records fre- 
uutotly vtito an ordinary needle or pin. While the 
rsealttog sound Is yory foebte. It may be materially 
tocreased if toe pla is stuck through the comer of a 
wnaU box, thus forming a aound box. If the box used 
Is of tld, h fairly dear reproduction resulte. though of 
coarse wHb a ratoOy toetalUe sound. 

A Itnainm. 

Gotten for Snow Remeral 

To tod toflltor of the ScwMTmo Amkbk an : 

It IS atMhte. to view of toe mechanleal gentua of 
the dgb, totAotWtsJttes arc au helpless to a mow stenn 
sttto aa erdlMudly. may be expected any winter. The 
damage rapd tow-itod sidcbete asd death to a great 
city aid ItotitotdBta as toe remit of our stlQ betog 
ItoittetNkto'fiaretoto’ metood of waiting tiu the storm 
to otofitjtot ifboveltng mow on to oarto Afid drawing 
K to 

' grttoer. wiM(s toe foaowtog snggestton oonoeloas 
of tort to toe hope that It ndgbt 

bg 'Wto^<^gH|liittiDmt^ on a smau male wito- 

, atoaa. radiator jfivn with an 


open drain. Perhaps the most serloua problem would 
bo to keep this open. A amull drain will earve to carry 
off the snow water, as It melts, Into the sewers Ckm- 
nect too radiator pipes with central steam genemtlnx 
plants as now operating At the Very beginning of a 
snow Rtorm, start street sweeping machines without a 
moment's delay, sweeping the snow as It falls. These 
assigned to proper areas should be able to keep up 
with toe aecnmulatlou In brnshing wi to the steam- 
heated gutter whow small protected drain will carry 
the water into the sewer. 

Elvery hour’s work so will save days later If a 
high wage to demanded to work In the snow storm or 
at night, properly clothe and pay the men enough 
Inducement. Heat applied to the snow from above 
radiates Into the air and to wasted, but every unit 
Is used when the conveyor of the heat Is covered with 
the snow The live steam under the snow banks will 
soon run them off In watr>r into the sewers 

New York T{aij*m Ooodabd 


Cipher Literature • 

To the Editor of the KrixNTmc Amekican . 

Can any of your readers tell me the name of any 
modam comprehensive work on the art of cipher writ¬ 
ing and dedpherlug, or the name and dates of any 
.magaslne wherein articles on the art may be foundlf 
1 am g novice In the art, but keenly Interested In It, and 
tierhaps some of the experts among your readers will 
be go^ enough to tell me how and where I may ae- 
(lulre some knowledge of the methods they use In de¬ 
ciphering. I noticed a nuinlier of letters on the sub- 
Je<’t In your eorrespondenee columns during tlie war, 
but have noted an absence of all reference to it during 
the past year or two I’erliaps some of your readers 
can inform me. Bebnaxd Thomson. 

106 Pender St, \V 
Vancouver, B, C 


Jeweler m Jack-of-albTrade* 

To the Editor of the Sorntivu, Amkhkan 
A few months ago there aptieared in your eorre- 
Biamdenco columns a letter telling of the putting of an 
oi*eu vial of keiosenc in tlie ciiw of a balky clock to 
Improve Its running, anil later a letter from a cliK'k 
maker, or repairer, rtilicullng the idea as being of no 
value, and, If I remember aright, ratlier hauling you 
over the coals for allowing so unscientific a metluxl to 
appear in your columns 

The Idea of putting kerosene In the case of a (‘look 
Is very ohl, and It to nn<loubte<lly gias] though It keeps 
many a dollar at home and out of the pockets of tlte 
clock reiialrer, I doiil,t If you i-ould find many of the 
old woodon-case cliM-ks without lt« open vial of kerosene 
1 have just gone the kerosene Idea one bettei 1 
have In my oltlep a large wall cUa-k which has refused 
to run for the past three years without Its vial of 
kerosene Two months ago It stopped and no amount 
of cmxing would make It go It was Impossible to 
take the clock down at that time for cleaning, so the 
kerosene was iwuretl out ami gaiaillne substituted and 
in five minutes' times It wag running as well as It ever 
did 

The writer has Iteen a pretty constant render of the 
SciENTirir AMKBICA^ sIhcc I860 and swears by it. I 
regret, however, to see the falling off In the number of 
“Queries" and your replies A Ucaueb 


A Just Crittdffln 


To the Editor of the ScucNTt»ic Amebioab; 

In the October 30th Issue of the SciENTino Amkbican 
you published an article, on the title page, on "The Rate 
ot Spaed at Which Bacteria ITavei’’ On page 4.35 of 
your Issue of October 28rd, in an article on "I’alnted 
Coffee," you say; "The i>addles revolve at a hlgli rate 
of speed,^ and In several other idaces recently 1 have 
noticed that you use the expression 
WlU you permit me to suggest that you almndon the 
tenn and snlwtltnte therefor “speed" or "velocity,” 
either of which means rate of motion 
If it means anything, "Rate of speed” means "Hate 
of the rate of motion,” which I fancy to not whnt you 
intend to say. 

Wm E, ClHBS. 


New York 


Where Is Cleveland? 

O WING to an oversight on the part of our contribu¬ 
tor, we placed toe paper on Alcohol Obtained from 
Coke Oven Oasee, noticed in our Issue of August 21at 
'last, wito toe Olevelaad (Oblo) lustltntloB of Bagl- 
aeen, lastead of with the organlntion of that name In 
Olavrtand, England, where it was actually read. 
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X-Ray TAe8vby^e ’Hun<t?e(j8‘"' 

How the Trained Mechanic and the Skilled Glasablowet fiavn Beem Rejdeoed Aikinmalic MntidMry * 

By George GouIqU , . T 


Q uantity productiim 
has l>p(.-<mn' so i-ommiiii- 
Itittce of Iftto that It Is tin; 
rule rattuii* than tlio excep- 
ttoo In muny inJustries. 

The mamifactore of thnu- 
mmls uisni thouaniiiis of 
p&rtii tn various metals and 
their asaomldy into htin- 
aredB upon liundreda of 
StiiBiied miK'lilnes is a re- 
inftrkalde uuderiaklna, true; 
bat the process is merely an 
fllabofntion ujmn the usual 
lathe, dmi-presa, borlna mill, 

■od planer, coupled with the 
ara tei atlc roytlnit of the 
■Mitoidals and parts thronith 
the fai-tory 

In tite manufacture of X- 
Wiy tubes the work must of 
Beoeaaity be of tiie most dell- 
cate and exacting aort In¬ 
deed, herettifore X-ray tubes 
have beon .produced by the 
Mioet painstaking handwork, 
one at a tlmo, to meet the 
ateadlly-increaainK demand 
The metallic electrodes and 
jweeaaorles have called for the flnoat kind 
of machine work—some details being 
einlte comparable to watchmaking—while 
the glssswurk has r«s|ulr<sl the skill <i( 
•n exiwrt glasablower Little wonder, 
then, that moat of the world's X-ray tubes 
came ont of Oermany and France during 
pre-war days, where skilled workmen 
•till continue to pracths* their handiwork 
tn much the same painstaking manner as 
their predcccsBor* of the mtslleval trade 
fullde 

How, then, could qaimtlty production 
methods Iw applied to the manufacture of 
X-ray tnl)ea7 Of cotirse, the automatic 
machinery In general n«e might well be 
put to work on some of the simpler metal 
parts of tim tul><>is, but bow nlxtut the 
delicate glassware? How could anything 
take the place of the glassblower's care¬ 
fully civntrolled blnw-toreh and deft 
hands? To l»e aure, It would seem that 
X-ray tubes were Intended to remain a 
haBd-mnde product 

The deniuud for X-ruv tubes has lu 
oreaaed by leaps and Isnmds. Whereas 
but a few yeara ago X-ray outfits were to 



^ fohiMl 8*1- th <1W 
iMMpttai* in 
X-»y igpeoiWtett,, -.tiwthy, 
th«n hr* ookStk Ih tM 
of ttaoy dimH«l%, 


Various steps in the forming of filaments for cathodes 



gnd other thstltuOmi*, 
rays are ij« lonfier twflfi 
to medical wtd Mtglefil 
imea; Induistry h« totJBd 
more than oua way of him 
ploying X-rtys Ip esapiln- 
Ing mnterlaUi for hwdan 
flaws. fHrvlooaly, ttM( tabes 
^Tuito fallen Into th» IWmd* 
of pMsems iKietessimr tUtto tf 
any technical training to 
eiectrlctty, henoe it has been 
necessary to ptodooe a ifim- 
ple and uniform X-wy tube 
which could-be Imudled W)H 1 
almort the eame tactUty as 
the ordinary riettrlo hulb. 

It lias r«aalned for one 
of our foremost otectric omn- 
panles to develop a quantity 
production spstem (or n>aoa> 
tacturlng X-ray tubes, At 
the present writing that organfamtloa Is 
turning out over one hundred tabes every 
working day—one hundred tptoa or more 
of excellent and uniform AlmtlltY- The 
tubes are of the CoolMpCitbiversal and 
radiator types, and :wi^ro«es of manu¬ 
facture may be divfoed Into the loltow- 
Ins stagea: 1. l^jfl^ratlon of the metal 
parts. H. Aagfgdldy of the X-ray tube. 
8, Exbauat of the asaembted tdba. «. 
Testing of the flnlshed tube. 

Now tungsten is one of tiie emwnttal 
metals entering Into the oonatructlob of 
the amsle and cathode of the Ooolldge 
tubes 'fhe compUcated pruoeas required 
fur tlte production of thla metal woe 
evolvCd In connection with the tnc«n<les- 
oent lamp development, and a complete 
dcacrlptloii of this Interesting i>rooess will 
be found on page 180 of the (h’lKWTinc 
Amxkican dated August t, 1B20. 

Tungsten cannot he wt^ed mectaanl- 
catly while cold. It la so {lard that It 
cannot he machined by riin^i-edged tools, 
but has to be hrowht Into dodred aliapes 
by high temperatun faadBmertpg or exfid 
(Coatiwaed on tKWf M> 












of New York’s oldest office buildmfi 
modeni scstfoiding 


' . * * ' AMEBIC AH 

fp«e »« 

' f '^emm mvvustw 

Mnc lMb(i«'.^ktra4ea8it|p^ Wteff* 

IB eaUstiB# tn^iniPi 

ttk utd the grmt- 

*«(*» «®« botW*»*»- 

»iuil«ii »*• TBcwiay hettdht by k 
gt^bw eihifdkhR imd «veit iM«rat ta 

is t>Mat ^wMe and ctttside. Cur- 
hRir 4t>t» irot^ tM 4nitld)iur hk« omu cov- 
e^ wtth « bMiM e« K!hff<Ad(nK to sc* 

«M)Uoo<UktA tit« brlckldyers 

wim otikMh. «tf tibowit to oto- pbotograph. 

4I»« CaiMfiepower Beading 
ttom AH Anglea 

U mii d«rto« the war in measurtoe tiie 
distrlbotllig power ot Asshllghts, an 
appstatnk d^toWl by tUe United 8tate« 

Bateau of Standards has l»een adapted to 
naes of measwlag light dlRtributton of 
laiuiM. The Instrutnemt con he employed 
la taking^ the candle-power from any 
angle—a radical Improvement over tht modem scaffolding 

oktor typo of photometer which recorded 

the lightlxtg Strength only from a horlsontal position, cause they eliminate static or atmospheric dlstnrl) 

As can bo obsMwed from an examination of the photo- ances, thus making radio eommunlcatlon far more re- 

graph, mirrors serve utUlty purposes other than ro- liable than heretofore The vacuum-tube ampllflers 
tteeftog the facial expression ixised In Milady's bondolr ivermlt the slight «urr<>nta ipdnced in tlic loops to )«• 
The series of mirrors In suspenslop, shown 
ta the backgrouud, redect light to the 
portable photometer in tiie foreground of 
tb« niuatratUm. A graduated direle riiows 
the angle at which the readings are taken 
ititom the photometric values at varying 
angles ^ dtatributloo curve may be con 
apracted. 

Utis design of distrtlnitlon photometer 
la capable of measuring the light dls 
trfhatlon ot all kinds of units, the candle- 
p ssi mr being reglstared from any- angle. 

AiQf bind of lighting msasurement can be 
diieaiated. 

19m SttiierlatlTc ki Loop Antennae 

S PEAKING before a distinguished gatli- I 
eriug at the recent opening of an inter - 
dty radio oomarunleatlon service between 
Nmt York, Clevriand, Detroit and Chl- 
•a«a, Dr. Lee Derorest, the radio pioneer 
aiHl Inventor, brought out the fact that 
where such an enterprise bad fulled fifteen 
yafurs ago, H wonld suctrod today. 

The difference between Iwth Attempts la 
one of rolative technical knowledge aud 

eonlpmeut Fifteen years have mudo ^ .v » t. 

^ difference In radio communlcution A collection of 

Fifteen years ago the transmitters were >'ff- *•*“* IndicsUng candiepower f 

«nide and inefficient, propagating in the 

tocai off wlrcUoo waves but a small part of the energy nmplifled to su<-h degree as to be altogether audible, 
pat lato the transmitter. Yet toe greatest handicap It apiieurs that Oermnny has been conducting exten- 



130 feet In diameter, and Is sus*ported b\ 
n single lattice must. From the meiigi i 
filtering through to us, it uiijH-nrs 
tliiit this loop Is tieiug nse<l la experiment 
itiK with lnt<T-eity communbHlion, in 
which <iise it Is deairHblo to direct Imtii 
tin* transmitting and receivliig unOmnae 
III order to reduce Intorferenee to a mlnl- 
mnm and t» ixuiceiilriltc, liiHtend of sprend, 
the wireless wuves. 

Important Swiss Discovery Affect¬ 
ing Watchmaking 

A DISCOVFKY that is rt»ported by toe , 
Iirosa u» Mng cupuble of revolution- 
Izlnc the watchmaking Industry hns Just 
luH'ii unnouiiced by Mr. 0 K Qulllaume, 
(llrtN’tor of the International Ilnreiiu of 
Weiglits and Meusuros A succesafiil 
inetliod of regiilallon, remedying tlie va¬ 
riations In time ivf u watch due to the 
expansion und coiitnictlon of its parts 
caused tiy variations of teinivoruture, Is 
too result of Sir Guillaume's Invention 
This So-culled "secondary error" has al¬ 
ways been one of the great obstacles In 
the attiiinmeiit of jicrfectlon and pre- 
on in too uiip'hmaklng liidiistry, and If this dlfll- 
y. Is overciuue the watchmaking industry should 
dve verv (sumlderiihle Impetus, owing principally to 
simplifying of toe process of regulation 

_ The ctilef feature of Mr. Guillaume's 

new process is a ihiiiige In the alloy used 
ill the (xvmiienBiitlng iMirls The minimum 
expansion of nickel stixd was found to 
lie Increased by the addition of 12 tier rent 
of (lironie as vvoU us a very small quun 
tity of tungsten, manganese, or enrlion 
By mounting a siilral of this steel-nlckel- 
ihrome alloy In the watch, according Ui 
Mr. Guillaume's anuouncoraent, the pro!)- 
lem of compcnsatlm) has been solved and 
the "secondary error" removed. 

Extension of Air Service Between 
the Netherlands and Great Britain 

A v'NOUNrEMKNT is made that toe air- 
lilaue mail and passenger service 
which has been operating dally between 
the Netherlands and Great Britain alnce 
May, ifriO, has been exUmded so aa to 
include 11 dally service Pi Denmark and 
.Sweden by way of Germany Under the 
new annngemeut, which went Into effect 
.Setitemiver 15, iMissengcrs and malls can 
leave Dindon either by way of Croydon, 
at 10 A. M., or by way of Oricklewood, at 
4 I’ M, and reach Amsterdam that eve- 
at the iiing. From Amsterdam tlie Journey Is 
continued at 8;50 A, M. the next day, with 
stojis at Bremen at U ;30 A. M., Hamburg 
IP M, and at Oopenhugen at 3.80 1’ M A 
nch or supplementary service leaves Bremen in 


in toe wcelvlng apparatus which, without toe alve experiments with loop attennae, the loop shown In time to reach Berlin at 8 ,8o P. M By this service 
(today uUMHaensltlve detectora and the ramarkable the acoompanylng Illustration bring prolmWy tlie larg- the trip from I^indon to Copenhagen is advertiseil 


awmBSem, weve onable to weed out unde- 
ffirabto rtgBffi* and aeurtty Interference 
^rttiutot Wradtot oot Ote desired rignals 
«t toe sam# toba, Weeding out, in the 
cadte aeoae. ntoana toe proows of eltmlna- 
tow earrted ontunttl tmfr desired t^i- 
new cetoatai., Bat vnieas to«^ ara suf- 
ficlMtl; poweiffBtto begto vrtto, or very 
sWBi^ driteed to wave leagto ao as not 
to doalttct wta iwdaalitaWe alffwla, or, 
affiMto, mtfitm toape to ttfm of a»- 
pEfrto* db itolKItoiP'np toe btouw* todn- 
ttoffieitol and ffimeraHy toaodtoto (toputoes 
toaciilft towwto «» vtowUiwswt etoeffito, 
flto.bwedtowriit tollbefritoa Id.-togtowd to 
fatotob A. i ' - ' . , 

of Dr. !>»• 

Igssg 

SUSS: 



A :CfiiM Wp antmaa Maltotning llO itAt aeross, vaad in Genutoy lor toter- 
^ cowiwtoiiraffian toata 


- to lie made in 24 hours, as compared 
with 40 hours by steamer or rail and 
steamer. Owing to the early approach of 
winter In this latitude, It Is regarded as 
impracticable to attempt to make the trip 
in one day at the present time, but It is 
planned to actrierato the service next 
fnirlng 

Tha enUre service for passengers and 
mull hotwexm polnU In the Netherlands 
and lamdon and elKewhero bus txam more 
or less exiierlmentnl daring the whole of 
the imst season The plans of the coin- 
pnny operating the machines Include the 
orgnnlKiitlon of u network of servlixis all 
over this part of Euroiio, and the service 
so far given has been more or less In the 
nature of an attempt to find out whut 
routes are cominerciully and otherwise 
practlcnlile. The servieo lietwecn the 
Nv'therlands and England has lieeu car¬ 
ried on without a single Interruption and 
with increasing success The service from 
Holland to Great Britain carries more 
passengers Ihiui freight, whereas that 


r post and double postage paid. 
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Iftfti An (nccllrnt rjianipl* of the medern four-epMcl ir»rl>o]i and muHIule^lak oluteh aatamhhr anttabto for ontt-porrer-pkitt InrtaDatlona. Oaten A t/plea] doaVtadoettoa urte dmUni. Mtanrtac th» 

onmnnnrnu Kiiikt- An extermf eomatW(tin« ahoe brnkr. 

Htinie of the fraturra of tKr 1921 motor trurk. whirh amunt for tke xrowing Hat of moicn’ Ittick B»er« 


The Trend of Motor Truck Design for 1921 

A Brief Survey of the Features Displayed by Six Hundred and Eighty-two American Models 
By Victor W, PagA, M.S.A.E. 


I N aiinlyzliie motor tni< k «im»< Klcatlona In ftii efiort 
to flctprmiiip the trond of cfifc’iiiwrlns praclUt* thorp 
ttfp two ways of nmaidprlnK the various tnuk rtp- 
slgna One of tlicw' Is hv tnklnc the total prtKiuotlon 
of trucks. tho other and falter means, In the writer's 
opinion, la to consider the numltei of distinct truck 
models ajiart from the nuiiitters in which any one make 
of truck Is iinslnetsl In eonslderlni: truck^le«u^) 
progress tipon tho former 
irrpuilH<‘ one will find a uiiin- 
l>or of things that are not at 
nil true when considorwl 
from the other isiitit of 
view 

Kor example, tlieie are 
very large ntiuihers of light 
motor trucks and 's(i(a>t1 
wagons’’ priKlueed in which 
spiral-l>e\el drlvIng gearing 
IS used .vet when naislder- 
Ing the total number of dis¬ 
tinct models ofTcred, the 
splral-tsuel gearing is 

found to be u ver.\ small is-r- 
eentuge of the tlnal drive 
svstom favored bj trink de¬ 
signers If one (oiisidercal 
morelv the iiiiaiitltles of 
trucks manufaetun'd as a 
criterion for liasiug opinions 
on the progress of design it 
would lie siH'u tliat the 
jilanetury trauHuils-,ion svstein and transvi 
and rear springing weie used on a large nuiuher of 
tilicks, though all of these would he of one make The 
same thing applies to inlenial gem drlie avles If one 
csmslders total iinstiK tioii it Is found llial this uiethisl 
of tlnal drive is useil on a laige iiroportlou of motor 
trucks built In this (onnliv If one lonslders the 
subject from the iiumlsT of distliul mislels of trucks 


on«re<l, hearing In mind that each of these represents 
some individual designer’s preference, we find that 
llie larger ia>reentnge of mislela favora the worm gear 

III order to determine the trend of modem prac¬ 
tice wltli some degiw' of ac'euracy the writer went over 
the advance spectfk'otlons of tltffi truck models, ranging 
I to 15,000 1 


eapaeitv from 1,000 t 


I pounds. The couclu- 





lliptu spring suspenaion, Internal expaatog 
front 


Nions arnvwl at are given In a general manner without 
computing percimtages, as It 1* believed that the readers 
of this publication are more Intereetcsl In a plain dls- 
enssioti of the trend of modem practice than they are 
111 an englinH*riug discussion supported by more or less 
III curate iHTcentage values tliat may be open to ques¬ 
tion neiordiiig to the way they are Interpreted by the 
Individual This luteniretatlon lii turn la often guided 


or formed hy peraonal prejudice In favor of aome ana 
form of conatrurtlon 

Considering first the claaalficatlon of modolt availa¬ 
ble according to load rating we find that the 
truck la the must popular inaamueb aa 127 diatlnct 
models of this capacity are available. The hast moat 
popular alee Is the 2*/j-ton truck with 106 modela and a 
cloae third Is the ‘.’-ton or 4j()00-po«nd eiaaa with 107 

__ modela offered Thera la ao 

little dllTerence lietween 
these two clasaea that oaa 
may safely nay they ara 
equallj' popular. Nlaety- 
saven mod^ of 8%-too 
capacity are olTared and, 
strange to say, thM« an at 
many as 7S dlttihct models 
of 5-tou tracka. The l-ton 
truck U marketed In 68 dla- 
tinct models; there an only 
6 coariiuerclal veblclea rated 
at l,0ik> potiQda capacity or 
less; and 23 models rai^iMt 
from IpOtX) to IdSOO poontls 
capacity. Certain makes of 
these, however, are prodneed 
In very large quantUlea ao 
that trucks of l-ton capadt.v 
or loss are probably pro- 
du<>ed lu larger numbers 
than.any other class. 

There is a commendaltle 
fractional ratings 


, and pressed steel frame 


leiideiwy to depart fioiu 
liecnnse these arc apt to prove coufnslng to the truck 
purchaser. No truck Is ever loaded Just to capacity, and 
as a of fact most trucks arc overloaded; ao 

there is nothing U> be gained in having aoige truck 
clasMcs that differ by only 500 pounds from otbera. 
To show how few tho models are of anch fatermediate 
capacities lM>two«m the main claaslficatlagt h«ada we 
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(MiMl Hat MMMis tst«d kt 2^ iMmBda tw« «t 
tIM *«** pwrdMMW who la in. tN mkrtwt tea t 
MM Iwijr awke bU> wataetim trom M diattopt 
oMM WWi» ttxm ba OMd at MOa trucM have 17 
aotlMi tt> eWnw tMM. CoUBlderlsg capadtlea ot«« 
'a toM. «■)« fist* apwUcfttloaa for S uC ll«000-patuid 
camHMkf a at iicnOf tmt om model of tona, 6 models 
of TlKttainailMt^, 

Xbe iwxt point 19 nonalder le th« anclne power pro* 
vldOd '|or tb» vkHona nodola and while there is cnneld- 
erahle dlmaM^r ktid at |lrat klanee do nnlfoniiity of 
oglainn anoog the varuma deat«ner« a« to the Iwat 
baraaiiower for a flwm capacity, a more careful annly- 
alB of the nyeeUloattoiia anahlea one to divide practically 
all of the eovtoea naed Into flvo claaaea. lu the trucka 
raniHitt front I,0QQ to 2,000 ponnda capacity, Inclnaive, 
oM fteila that anginea approximating 422^ borae-power 
ate the meet popoUr. Moat of the tnicka in the 8,000 
amt SJlOO poond cUaaea have engtoea rated at 20,6 
hoeaftipower. Power plants havtiig au uveraBc rating 


apeeda and whether or not the truck in Intended to 
he uaad with pnetamatlc tlrca must also enter Into con- 
aMeratloa, Aa the carrying capacity of the truck In- 
oreaeee It la good enfdneerlnc practice to reduce the 
maxlmnm speed with Increasing truck weight. The 
reason for this la obviona The momentum that would 
be acquired by a heavy truck traveling at high speed 
would make it extremcl.\ dlfflcult to cuntr<il, and It 
would not tmly be dangemun In traftlc but It would be 
far from econombal to operato mi account of the large 
eioglne demanded. Be«lde«, the dcprei lation of our 
highways, which even now are not built with an ade 
quate conception of what tln-y muat be able to resist 
when subjected to motor trnlllc, would be so great that 
fegialation would be neepHsary to ctirh truck «|)ee<}« 
When heavy trucks travel at low siieed It Is possible 
to use engines of companilively low borsi'-isiwer rat¬ 
ings because the power Is utilised In an eflli lent manuer 
and the engine runs mon- nearly at a eonstant spee<l 
than when the 8|>e«d rangi' is greater and more jsiwer 


type for motor truek use 'I'lie motor truck Is u eoin- 
mcrclal proposition and demands a power plant of 
maximum simplicity, reliability and economy The 
four-cyllinler engine lixsirporates all these features to 
the highest degre<- There Is but one make of truck 
that Is sold to an\ extent ttmt uses an engine of less 
than four ovllndeis Imt this one is produced In fairly 
large quantities mid its two-ej Under oppoacd horlzoiilab 
type motor has givmi stieh good service for o long 
term of years that the makers have not considered It 
nets'ssary or desirable to provide a different engine 
I’rnctitall.v all isnimierelal vehicles are iirovldtsl with 
wnter-isMiled engines, there lK.*ing only two makes titled 
with olr-eiMilcd engines, one of tliese lieing an uneon- 
veiitlonal Iw o-sl roke i \ i le engine pnsluitsl In veri 
small (piantltles while tlie otlier Is 11 brand new offer 
Ing of a well-known iilrKHilod passenger ear maker 
who has brought out a light delivery trueJt e<iiilpi)e<i 
with the same type- of engine iiseil In his passenger- 
earrying xehteles Forcssl watei eirtulatiou bv means 



of 1KTA horttt-power are found to trucks rungtng to 
captttdty from S tosa to 2^ tons, though many at thsue 
hayu tgtod as loif M 22J1 hone*poiffer and a 

few to tosefS’OK Kt buise^power. Stt tk$ daas the 
most pQitoJaii' «l|gto« rsllng tsems to, hs 38.0 horse- 
powsr though to t%Mi toasalhos^lcto^ fthds a few 
eugUiMaf ^UMThom-inwer. The fihlihm si]«toe tottag 
to ths Ibtoo Had H 424 honm-fotost. Tracks rgagtag 
to capacHy trota ifioo tp 8,000 poomta luwm to ra<piiTC 
an attotogs ^ aU iwKss-poww thongir iwme of thess 
are wthh iMighiss istsd gs tow wt SS.0 horse- 

powar WU)« other <«ai|lg»wrh seem to think tfaht 80 to 
■ia,8hBtoi>'PbWir sagtoks we neeessaty to tmrry the toad 
a»tliptidtotot|. la traoks of Mem euftsetty and orear, 
tow todstfKtoillgr aagtos rattor Is m bons^tower, 
TtR»Wimt,«Htoy Catoan Whkh eator Into detonntoiag 
ths ftauKitot nf p<rw« requirad lor a trade of givan 

tetd «a4 «hs raak sMsd dostotoi. Ths type ttf 
iti i W iili^ git i ^ -g toto ^ M aito'wMghmithgtthrasorfoM 


is provided than is noccssnri for the majority of 0|ier- 
atlng conditions. 

I’ractlcslly all motor trucks, regardless of load rat¬ 
ing, are equipped with four-cylinder iwwer plants, and 
nearly all trw^ of over one-ton capacity have auto- 
maWcally-governed engtoes The popularity of the four- 
cylinder motor for truck use and the unanimity of 
i^lnlon on the part of truck demlgners n^garding the 
best type of power plant can lie woll understiKMl when 
it la stated that of ttie 682 speclflcattona aualyxed, the 
writer found but two trucks equlpiied with six-cylinder 
engines and but two with eight cylinders. The only 
good reason fur using engines of more than four cyl¬ 
inders to motor trucks that the writer can advance Is 
that the destgoer wgnted to use something dlllereut 
trom what tom oonsensus of contemporary opinion In¬ 
dicated as desirabto, to order to provide bis salesmen 
With a few new talking points. Une famlltar with 
trucks knows Mat the type of engine that la the moat 
snltod for paeaewger ear propuMon la not tom best 


of jHisItively driven circulating pumps Is most genernllv 
applle<l though the thermo sj plum or natural system 
ot water-cooling st-eras to lie gaining in isipularlty, es- 
Iieclally on trucks of less than 2-toii capacity The lu¬ 
brication systems of practically all engines oiieratc on 
the combined force teed and sitlash principle In with b 
oil Is drawn from a snmp at the base of the engine bv 
a pump and forced to the main benrings and, lu some 
cuHcs, through a hollow crankshaft to the connet ting- 
rod end-t)enrlugs The surplus oil flows to' trough.s in 
the engine base. Into which sjdnshers attaihfsi to the 
lower ends of the connecting nsls dip at emh revolu¬ 
tion of the crank, distributing the oil In the form of a 
spray or mist, to all isituts of the engine interior such 
as the camshaft and its l>earings, the cams and valve 
lifters, the wrist pins and the piston and cylinder 
walla. 

Water-cooling Is bv tubular radiators having fluned, 
cast-mctal upfter and lower tanks and a cast-metal 
(fouNfHted oti poffp .18) 
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Before and after reclamation. The same homeatead «i the UmatiUa Prejeet, Oregon, ia 190# and in 1914 


Something for Nothing 

A Combination of Engineering, Wiiter and Land That Makes Wealth 
By C H, Claudy 


T o one part of aolcncc add two parts of englnoerln*. 

stir in some partisan poUtlca. add the pinch of the 
high coat of Uvlnu—and get this story It aeema a 
queer mixture. Yet science, englueerlng. iwlltlcs and 
the high coat of living have a common meeting ground 
In a subject of real importance to all Americans and 
of vital Importance to half a million of ns—that 
subject being the reclamation of waste land by water 
The averag«> price obtained from tl>e products of all 
the acreage under cultivation in the United Kutes 
last year was something less than $17 per acre. The 
average price obtained from the products of all the 
Irrigated acreage In reclamation projects under culti¬ 
vation in the United States last year was In excess 
of $80 per acre. 

Prior to the establishment of these reclamation 
projec'ts, the average yield from the acres now Irri¬ 
gated was exactly $0.00 Indeed those acres were a 
real expense to Uncle Sara, since they then paid no 
taxes, produced no crops, finl no peoiila, provided homes 
for none. Be It noted also that the acreage available 
under existing projects Is not yet working to ita maxi¬ 
mum capacity. Crops worth $88,609,900 were taken 
from 1,108,500 acres In reclamation projects In 1919; 
but I,l77,ai0 acres were irrigated in that year and 
1,033,769 are irrigable under existing water supplies 
as developed by the reclamation engineers In other 
words, reclaimed lands were only sixty-eight per cent 
croptied in 1910, and the 88 mlUlons would have 
been 180 millions had all the Irrigable areas been 
cropped 

Hut the entire expenne of the whole reclamation »v#- 
t«m from it» very flrtt beyinntnp in J902 to the end of 
June mo, hat been but SltS,IT8,?79.77f 

He who runs and reads will not need to have It 
pointed out very dcflnltelv that If the United .States 
had borne the entire cost from the public pot'ket, recla¬ 
mation would be a paying Investment. A farmer who 


Invests ten thousand dollar* in oQulpping a farm ami 
gets back his entire outlaid in two years with a big 
prodt Is more than satistled. The United States has 
Invested one hundred and twenty-four mlUloiis In reda- 
maflou and reelalmed gcrea brought back eighty-eight 
millions In one year The total crop value from re¬ 
claimed lands, for all years since the service started, 
is greater than a quarter of a billion dollars. Would 
any sane man reftise to invest a dollar to get back two? 




But this is but the lieglnutng of tJ>a Story. If one 
allows $10 an acre aa the value be$ot« migatlon of all 
lands under irrigation now, t>ie totiU {afe-lrrlgatlOB 
value of the land U not quite elghtsea mlUlons et 
dollars. And It was pnbllc land, non-faxpaylAf. Ths 
total value of land In the projacts, Sittes, town and 
villages within projecu, and created tif tte projects. 
Is today nearly six hundred millldss of dollars. 

To spend 124 utlUons and reap 900 adlltDAS in prop¬ 
erty, besides 250 mlUlous id would seem a 

reasonable gamble to alsoost any specutator, evata If 
the speculation was eighteen years long. But when 
the fact that the United States is wot paying for cedar 
matlon is brought Into the dlscusatim (be soatter titkea 
on a very dlfTercnt complexion. Itedamatioo is not a 
gift of the American people to the half a mUUmi oj 
them directl.v beneltting ander it JParSMts who take 
up reclaimed land pay for It, and the payokeet inctudes 
tlM cost of all the Irrigadob from whM the land fMne- 
flts. Tlie total coat of a project Is diVUad by the 
namber of acres to benefit from that projset and the 
farmer pays the btU. True, he doesn't have to pay 
It all at once or quickly; tiie -Ualtsd States requires 
five per cent on taking possesdoh as S gnarahtee of 
good faith, after which the farmer has five fears to 
get himself finandslly independent and fiftam yean 
more to pay the balance. But the point ia that the 
money spent comes back, and Is spent sgaln, and again 
ooraes back. 

The reclamation fund Is a revolving fnad and daould 
work in perpetuity (or nntU all irrimiUa {and is irri¬ 
gated). 

Here la Bie point. The fund Isn't big cnoagb to en¬ 
able redasiuitiim werh to be done as (sat as Uts pubUo, 
the high cost of living and the need <sr greater good- 
crop acreage deuMnds. It Is hers that poUtios rolsss 
Its bead and pears over the hortson. , 

(CoMHmwd on page 



1. Arrowrock Dam. Bol«s Projvot, Idohe: tbs hhthert dam In tbs trorid <S»t $Sil|. *. 
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I *1 A vmmw Awtori. Fur ou- 
tW AMiK ^ ^ so many atnite 
^ UlMs to work to wton ^ 

ik'ltototo# tat thcdl^ «rt«(iiauni. 

opoB 

o< -mt iktifaSaMtf like 

' ta ^ *«»iB»*ay- 

WAt iSbam earts wet* 
t «Ma JiMtt UUO e9«mtKi^ at 
___ _ tty, % 'to w<t«n to »tr»« 
lke4 pwr<wm -wt» totv« 

i<. 

■tVm «#»« tot «»lr wrtost- 
'Vlto'itonjr a(n»l«a« cart is 
mitoiM to! H « ««tti towtnmc suoowa. 

^; ,4, i(^,'||bwi Ik R Okn«e 

«<3kPJ! Uto® 4»to Whikt escavattoB for a 
£9 'Itotk* tto^ertfrotttol gtowUne tank at 
aio %iUNi Vattey Okrtoto. Nevada qoanty, 
CefUf^mitta, Mr. X. B. Boydar, the owner. 
toMHiv^red a weH-deftned ledj^e of sold 
Qttiirto at >a depth of Mx feet Mr. 8tty- 
der decided to do some raining Inside of 
hts fcaraito-, A windlass was Installed and 
a s^t saidc, and to a abort ttaw some 
beantltol sold epedmens were extracted 
from below the saruge floor. The shaft 
was sunk to a depth of sixty feet, amt eo 
aniob Water was enrountersd that an 
electric iramp was toatalled In the shaft 
to kaep the water oat 

Itortng the mining operations several 
tons of pold quarts were taken out of 
the shaft and drifts nnder the garage. 
This was crashed and milled In a nearby 
stkaipratn. tnie qnarti gave returns of 
yiFriio per ton. 

After Worfctog the mine for a short 
time the waste dirt taken out accumu¬ 
lated to a large pile which extended the 
full Iraigth of the Root Inside the botld- 
toC) leevtog little room for BUtoraotitles. 
Mr. Anyder decided he bad mined enough 
and shat down. A local gold-mining 
company then purchased the mineral 
rights nnder the garage and are now 
woiittng the ledge through their mine. 
Because of its discovery to the Grass 
Valley Garage, the ledge la known to 
mining men as the 'Hlarags Ledge.” 

The Mlnistare AutomoMie •—An 
Odd Use for Alrpbme Parts 

A n excellent little racing car can be 
i made from a collection of odds and 
muds, as proved by the diminutive racer 
owned by Mr. Robert Breese of New York 
City. This little racer has attracted no 
end of attention wttererer it has been 
shown. 

It nppgara that Mr. Breese cotwtructed 
his Utile rncsr while stationed at one of 
the Army f^ng Aaids. A dlacarded mo- 
toroyoJa t«l»<cyitetler engine, four air- 
plane wha^ gfd tirea, an ntriflane wind- 
ahtold, apd h tolUaetlnn of other mlscella- 
neotiis atrplatM and motorcytfle parts found 
their way* Into .tote utoque racer. That 
the racer (a sometotog more than a toy 
la ev%e4.k|' the toet that Mr. Breese tan 
bean nkng.tt stpa^lT tor the past tNo 
yaari '’JJh# IttUie car wakeg dose wy to 
40 tottha aw itoilr, gad becahae of Uwlow 
centef ’of' (praeitjr theye ts vlrtnally. iw 
daoger Of 8a the drivsr takes 

t ktytato.dlsiia(er to the 
_ ttkitor Mtoh'* 

-“' -wtodc iklgaMi't 

^ ‘ '***»« 
'tor; 








dimtontlve racer 



mutter was, there was no suitable looii- 
tltni for the jierformauce in existence, sn 
ihe iiianagiemeni of the spectacle whs 
oltllyed III undertuke the construction i>i 
one. It was decided that anything worth 
doing at all was worth doing well, and 
that H iieriJiiinetit opcn-olr -thcftter of (ra- 
poslng proportions was the onlj' thing 
that would reiillj Justify- the effort. So 
we have the rather unusual feature of 
s\ich (in arena being built to order for ,h 
slngl(> occasion—none the less built to 
order through the fact that It will remain 
standing and serve for general purposes 
after Its siiecittl mlftsloa Is discharged 
We are not infomcd as to Its dtmen- 
Hloiis, lull the view hercwltli Indicates 
eery cleaily that It In of most Peepcctable 
proportions 

Transforming ExplosiveB Into 
Fertilize 

M any standard explosives contain lirge 
amoUDit* of nitrogen eopeelally In 
tlie font! of nitrate of ammonia. The 
Italian Goverammit some time ago re¬ 
quested Profeasor F. Garelll of Turin to 
undertake experiments with a view to 
transforming aiK-h explooivee Into harm¬ 
less fertilizers, suitable for delivery to 
agriculturists. Niltrate of amroonia Is 
very soluble In water. Profeesor Garelll, 
tliprefore, added a definite quantity of 
water to tJie explosives and diowed the 
nilMure to settle In epertsl baalna He 
tlius olitatned a dense solution of nitrate 
of ananimla readily separated by decan¬ 
tation With this solution be then mixed 
liowderwl peat, the mixture being eaaily 
and rapidly drltd He thus obtained a 
fertilizer which he calls “nitrated peat" 
wMcft has the foHowlng oomposUlon. 
water 178 per cent, ash 18.8 per cent, ni¬ 
trate of ammonia 42 8 per cent, organic 
matter 20 6 per cent 
TJie fertilizer Is a dark powder contain¬ 
ing 10 4 per cent of nitrogen (7.6 per cent 
In the nitric form, 7 6 per cent to the fonn 
of ammonia and 1 4 per cent of organic 
nitrogen), pins 0 00 per coot of phospho¬ 
ric anhjdriile and 1 8 per cent of potash 
As will be seen lie composition Is analo¬ 
gous, therefore, to that of the nitrate of 
soda, which It con be used to replace to 
agTlnilitiin' 

Tho fertilizing value of thU nltrqfed 
pent was corefnlly determined by practi¬ 
cal exiierimeiits made by Professor 
Gamacchio director of tbe Provincial 
Oliatr of Agriculture at the University of 
Turin 'nie results of Ms teata In the 
district of AIi>a Indicwte Rwt tiiia new 
fertilizer Is approximately equal ta oih 
oration to nKraite of aoda. 

A Notable ExperimeBt ia 
AlTorestatioD 

A MOST Intercsttog experiment to affor¬ 
estation has been sueceestully tried 
out during the last quarter of a century 
by Senor Francluoo Plrla, a prominent 
citizen of Montevideo, Uruguay to the 
South of us 

Having noted during a trip to Aus¬ 
tralia and Tnainanln the great value of 
the Eucalyptus tree in Us various speclea, 
not only for quick growth timber and 
fuel, but for stately ornament and aro¬ 
matic shade and to diminish drought, the 
Senor determined to try them on n larged 
wain in Ills own country. He bought 
al>out a million young trees, which he set 
out on a tract of barren land at a sts^t on 
the Sunth Atlantic coast about fifty miles 
oast of Monlevideo. These were planted 
on the beach, in the sand. In a place that 
was not forest land at alL . 

The young trees took hold and thrived 
amazingly well, others were added, and at 
the present time there are something over 
three million trees, chiefly eucalyptus. In 
tlie plantation. The Senor figures that 
these trees, as fuel merely. Increase In 
value at the rate of fifty cents gold per 
tree per vear, that Is about n million nud 
a half dollars Increase In the value of hla 
tret' Investments t'lach year. 
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Inventions New and Interesting 

A Department Devoted to Pioneer IVorJIi in the Arh 



Slot machine for raliini; a taxi 

Catling a Cab by Slot Machine 


iiiK machine, the luitemntii n*ntinirant 
tins IntriKluced iih Id nii uiiexiK'Otwl vu- 
netv of meiiiiiiiieul iMHliller^ of IkiiiIiI on 
well as of Holid feed , ll is not even « 
totnllj new exiieilenee t<i nmn> of um 
to buy 11 new'siijJiHD fieu) iin auUnnaton 
or piiv (iiir street I 111 fare to sneh n 
devlei- The puv-Ktiition (elephone Ims 
liaun on a alot unnhine ImsW in man) ol 
our cities for a loni! time now , and oveu 
wilt'll we iHit in n dill for llic tire appa- 
iiitiiN we apply tlic slot iiiin blue princi¬ 
ple, divorced from tlic iii'lnnl iireseiue of 
H Hint It is as yet rewci ved to tile dwell 
ITS In the (Jerninn cllv of Hiiinlinrt;. 
however, to CMTcliie the prlvllcKP of cnll- 
iiiK tlie taviciib by use of n alot mn- 
(lilne (hir illiistnition shows how it la 
ilone and wliut tlie niiuhlne looka like 
^ oil sini[>Iv dro|i ii coin in tlie slot niid 
preseiitiv the dealied tn\i arrlvew on 
tlie KTHil W’lii'tiipr your I'oin la dotlueted 
from your fare diK's not nppi'ar—It 
nilchl I eiiHoniildy lie iilendc'd that it la 
wortli n little estrii to litivc> the tiivi 


A Cigarette Tray with a Snuffer 

C Ki'AKM'ITK tnns nic now proi Ided 
W’itli Miiiiffers for piitthia out niiioI- 
deriuK clirmcttcs Aftei tlic smoker hns 
llnlelifHl ills smoki' 11 is piislicd Into tlic 
HUinll tillM' oil the side of tile triiv whicli 
siiilffa it out. Fire risk ih leHsemsl nnd 
no odor of ii liiiKorliii: smoke remniiis to 



Subsidies to Purchasers ef F««i 
Tractors In Prance 

A GIUCULTURIKTS in tile La Bo- 
ehellc r-onaular diatrlct, which haa 
iiuineroim lar(,u' furiii urea# adapted to 
meelianlial diltiiro, are Interwited In the 
recent Government nniioiineeinent of 
MUlwldieN to be ^iveii to uttrleultiirul ao- 
cletles or Kroui>s of cultivators xairehuH- 
ing farm triietora 

Tlie law of 1015 wlilctl granted Bult- 
sldles of S3 1/3 i>er cent, and that of 
1917, gtviiuc 50 per cent of the coat to 
imyers of tractors, were war tneMSures 
I a ken to assist lu atiMiirlDg production 
of food RupiiIlpK, and funds for thla pur¬ 
pose plut'ed at the disposal of the Min¬ 
ister of Aj.Tleultare are no loniter avail¬ 
able A decision has now lieen reached 
I'onllnuTn^the asglsrance to the extent 
fit 35 i>er cent of the cost for tractors 
hulU 111 Prance nnd 10 i>er cent for 
those limported from foreign countries 
Gonditlous of the grant are the employ- 
meat of tractors under 25 horse-powei 
for three years and those of over 50 
Imise-isiwei for live years. an<l that 
irnciors of from 25 to 50 horse-isiwci 
shall la- us«sl on at least three (llffereni 
lirois'rtlos and over 5<) horse power b\ 
lit least five to Insure wide use 

lle|>reseiitatlves of several Aiiterlcau 
^■<llleerus inaiuifiuliirlng fiiPui traitors 
iiic now In Prams* iniikliiK a survey ol 
ismillllons null sci uiing tsmuecUons f<>i 
lepresv'iitatiou 

An Oil Can That is Never in Its 
Own Way 

M A.NY an iiutolst has had the trying 
cxiicrleius*. in attempting to put oil 
In his (runkeuso In the absence of n 
funnel, of getting a good part of the 
pns hms liibrlennt on the outside of hia 
engine, on the ground, on UU lingers |ier- 



A snuffer for the cigarette tray 


The easy pouring oil can in use 

baps—everywhere in the world, it must 
sometimes sei'm, except down the open¬ 
ing of the breather. One way to remedy 
I 1ms would la* to Induce the car manu- 
liii iiireis to put the breather iu a some- 
wliiif more casliv Hci-esslble spot—but 
(Ills is II remmly which the Bverajtc aii- 
lomobllist is hardly in a iiositloii to ap- 
plv .So one of the lug oil reflnors has 
(ome to bis rescue with an “easy pour” 
mil for oil The trick constatH In the 
very simple exiiMllent of an offset spout; 
Instead of being centered over the can, 
so that no matter what side w’e ottack 
the jirohlem frtim the rim of tluv cylin¬ 
drical iKirtlon of the container Is In our 
way, this spout Is off at one side, fliish 
w ith the wall of the can Itself. It Is 
eipially easy to got this spout into con¬ 
tact with the breather and to complete 
the operation of isnirlug without a 
mishap. 


A New Portable Grinder 

A light, economical liench or portable 
eicv'trlc grinder which is particu¬ 
larly Intended for use as a valre facer 
lias been liitrodiieod by a California 
manufacturer. With an extm hub and 
wheel this grinder cun lie used for grind¬ 
ing small tools such ns drills and chlaeiB. 
The 1/12 horse-power motor is mounted 
upon a rigid base and jKiwer Is suppUed 
fr<«n any convenient ping or socket In 
grinding the valve is moved back and 
forth across the faw of the wlieel, 
which keejis the wheel trne. the valve 
being revolved during grinding. The 
arm Is graduated from 30 to 60 degrees 
Valves may lie easily changed in tlie 
carriage as they arc held In V’s with a 
spring and the Vs can he moved any¬ 
where along tlie bonaoiital ahaft to 
wake allowance for worn idaces on the 
valve stem 
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A Wire Brace for the Crippled 
Chair 

Y es, we have all done this trick to 
make old chairs last longer, but 
now someone has pateiileil the hlea and 
made the wire supjsjrts In a way Uiat Is 
much easier to use I'hls aiijustuble 
chair brace comes In pairs Kacli end 
has a l(H>{i, while at the opiswlte end Is 
a smaller loop Into which a sch'W is put 
and placed In the liottom of the chair 
With the end of a screw driver or n 
pair of pliers, all the slack can be taken 
up by twisting 

Car Strike and Motor Boses 

T wenty-two mblsr companies 111 
Akron coufronted with the problem 
of transporting 65.<gNt employes to and 
from work during the recent street car 
strike operated several hundred motor 
trmks on whediiles that ennblevl them 
to move the largo force of people without 
losa of time Motor trucks and buses 
owned by one of these eouipanlos tmuleil 
approximately 4,000 people during eacti 
of the shifts at 7 a. m., StSO p. m., and 
12 o'clock midnight. In addition they 
handled tlie crowds from the general 
office and factory oftloe at 4:80 p m. It 
was estliDuteil that the buses of one 
firm hauled 20,0o0 pecqyie A day 
One of the iniiovatloos made in bus 
design was a six-wheel motor vehicle 
Equipped with a special Street car body 
It Is probably the largest motor bus In 
America. With the pay-as-you-eoter ur- 
rongement, upholstered neats and com¬ 
plete equipment, U seats 44 paesongers 
Including standing room, It will accom¬ 
modate approximately 90 pateengers 
comfortably. The tandem rear aitle ar¬ 
rangement made poaalble greater trac¬ 
tion and easier riding and ensbled the 
huge bos to carry enormous loads. 



The latest portable grinder 

Bakelite for Airplane PropcBcra 

T he nse of bakelite for airplane pro¬ 
pellers has iHsm underjjlidng aevere 
tests by the Army Air Service. The 
lamlnatful wiilniit propeUers have proved 
very susei'iitlble to wind and storms 
oven In short illghts of from elidit to 
twelve hours' duration In milte of the 
fact that the propellora wore further 
strengthened with doped fabric such as 
is used for alrptsue wings and that lam- 
iimted walnut is the strongest kaowa 
wood. 

The results ulitalned witli bakelite 
have been reisirtml to be very satlsfac- 
fory. Several designs of prr^adlers have 
Is'eii use<1 but the mlearta has been the 
most servleeable. The prupellMrs are 
iiindc by coating shw'ts of duck with 
Iwikelite, then prt'sslng live or six of the 
Bhec'ts tightly together to form a board 
that Is sawed out in tlie shape of a pro- 
iH'Uer lamination just as wood lamina¬ 
tions an* cut Tlie bakelite Is th«i 
moldwl to an exact angle lu a special 
mold under pnswnre of 850 degrees 
I''alm'uhplL Advantages otitatued are 
uniformity of texture, strength, absence 
of wariling, elasticity, absence of metal 
bub, uniformity of prutietlers made from 
the same mold, proof against abrasion, 
priMif against molstnre, Inclodliig nil, 
friH-dom fnmi cbi'i'klng awl splitting, ad- 
instable pitch feature resulting partly 
fnuu Plasticity, enw' and raiddlty of 
iiiHfiiifartun' once the molds are oom- 
pleteil and ready for uaa. 
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* Ouwgv 

(iejmihlUte* ftvm pane * 4 ) 
fte iMKlf Aiul rntM! H tM whatctrer 

,Wwfy >* <tertwd. 

TM loftilUiUC ftuO oaloadlDK of balky anU 
j'«ea«*«ttrwMly im^ p»cka»« U treat- 
ly fadlttatod tor aalnc dryq^ aldeti or re- 
inavaM* oktoa. It Jtl>« bo^ la ueed for 
nattdar wutliw deilTery work, It la appar- 
eat (Mt the drop Me will aare tine aa It 
can ta tWiHUed tnore eaally than tbe coni- 
wpMrrabto aide atuemhly. For 
^noatiaf * biUe of cnttnn welkha apt^roxl- 
mate^ (FK) patmda Holatlna ttila over 
tke aide of a motor trnok can he eaally 
aoenmptialied Ittf a ooople of rcaaonahly 
atronf men i^wlded lift la not too 
hlidi. 

Opanaa of varloua klmla are alao of 
conaUletiatile value on trucks bandUna 
heavy moleviala For example, In a truck 
(laltverlot materlaVt In barrels, It Is poosi- 
Me to mak* tbe work easy for the driver 
HO that It will not be iteceMsary to carry 
a helper. This la done by (Ittlny a sim¬ 
ple, hand-operated crane to one side of 
the truck body at the rear end, provided 
with a awinylng arm, which has a wluoh 
•0 that It can awln« to any central point 
on the truck body and after the barrel 
la arlpped hy the books, the arm may be 
swuaa nronnd and the lwirr<*l swnna clear 
of the trnok platform. 

The beat loading Merfiaiilsm, wheit* It 
It practical to use It, Is a portable wagon- 
or traefc-hmder which will eliminate a 
large amount of hand ahovellug in band 
ling materials such as coal, gravel, etc, 
that Is usually stored In piles For ex- 
staple, by the use of a portable witgon- 
loader, It Is possible to unload gondola 
•■art at the hopper or domivbottom type 
very easily, Inasmuch as the car Is rnn 
along a section of track and the load 
dumped In a pile. The (tortable wagon- 
loader, which In Its simplest form consists 
of an adjustable bncket-conveyor mc<di8n 
Ism monnted ou wheels, cerrtes tbe ooal 
to a chute at the top which transfers It 
Into the truck body. In anotber form of 
scooi) winveyor, ilte material Is lifted 
from the car Interior by a dmln om- 
veyor operated by any suitable crane rig¬ 
ging which lifts tbo <>oal into a large, 
hopper-bottom atnel bln. This is supjwrted 
on a trestle work of aiifflclent height so 
that a motor truck can Ite driven under 
It to be loaded. 

Home forma have Iwlu Instead of metal 
imeket conveyors. In the belt form, two 
forms of cleats are provldtsl depending 
upon the kind of material to Iw lifted 
The umai speed of a conveyor IwJt 1 m 
about 170 feet par minute. When the bell j 
Is ntted with low cleats It is suitable for 
carrying matortal snMt as brldis, coke, 
coal In large Jdaea, Imga, boxes, paving 
blocks, tile axM similar materials. When 
the belt is provided wlUt high Cleats It 
can be oM for handling material suMi 
ss fruits aisd vegetables, smaller alses of 
coal, gibes, crashed atone and other sub¬ 
stances of alisUar nature. 

HarbapS thP most common form of spe¬ 
cial hditr.tiaat turn received general appli¬ 
cation wMl Whisb la adaptetl for a wide 
range at IgMInatsUl use la tbe rear-dntnp- 
lag bogy having hydraulic or mechanical 
Mdating BseotMartam. These dumping 
bodice an made hi a wide variety of dif¬ 
ferent pattenu and differ In' design ac- 
Aordtag Xa ttte rwiniremontg of the people 
using tlwmi. Anne of theso bodies are 
oaotarally pivoted op the longitudinal ayls 
and may bn tUtad «n the toad Is dlaohargeii 
from one SMg. Others, which have been 
dMtiMSd for oanMth «rallei«, are bottom 
duavpaA, iDiild^f tbe bottom discharge 
iWWd not diway* be as prac- 
ticsl dtt n: Osbtnlr trank lAiuMdn as he is on 
k IhWtS «f the truck 

utndhsi^NlA egnthad on tbe frame 

t>b» body la 
Wl Ufta tm w 
titrongh tt» 
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tall gate at the rear. It Is posiilble to 
make « body of this type with a hopper¬ 
like buck 80 that It Is not necessary to 
use a tall gate. Automatic dumping bod- 
lew are deslgus In which tbe material is 
carried iii a box having a sloping bottom 
so that it will disctmrge without tilting 
the body nils inetlmd of construction 
Is not always advlHUble because there is 
considerable loss In the uvallable r-ublcal 
wmbmts of the Ixaly. Home forms of 
bodies that are used In the coal Industry 
which provide automatic dumping fea¬ 
tures (ire so moittifed (bat Mier may be 
elevated so that tbe load will be raised 
slv or eight feet higher than the ground 

HolNtiiig mei-biudsm Is of two general 
toriiis those in which Uie Issly Is lifted 
by arms actuated tbroiigb g arlng wbUh | 
may be turned by a hand crank by man ■ 
IK)wor or through n imwer taki' off hy the ; 
engine, aud that t.iis> lii uhtch the work 
is done hy hydraulic means The mechan¬ 
ism employing reduction gearing Is 
merelv an Improvement on the old type 
that uns formerly band njierated and pro¬ 
vided as eipripnient oa horse-drawn ve¬ 
hicles 

The iircHcnt hydrniillr tyia* of hoist 
w(juld not he prai'tteal cxe«‘pt on motor 
trucks, they cannot la- oitetateu very 
well by hand, for they require motor 
IKJUer to turn tlie pump fast enough (o 
lift the ram in a n-asonable length of 
time 

An iuiportaiit eousideratbm in the de 
signing at all dumping bodlea, whetlier 
these are to l*e of tbe automatle type, or 
that form lit which the wagon body Is 
rained, Is the angle of slide This means 
tbe minimum angle with tbo horlsontal 
at which uiaterlnl will move by its own 
weight Xatnrally this angle Is altered 
by the nature of tbe material and the' 
tyiw of iKsly (smstructlon Anth<with“H ; 
state tl^at an angle of Inclination of fortv ' 
five degrees will lie ample for damping 
any of the materlala usually handled in 
dump iMslles 

In certain clasaes of contracting work 
and around tiidustrlnl plants, iM»rtal)le lift¬ 
ing cranes and derricks have l)een In 
stalled On standard motor truck chasslH 
.Some of these derrick m.-chanlsma hove 
II capacity foi lifting six or seven tons, 
the load iH'Ing raisisl by block and tackle ! 
arrangoiuent which Is operated by a motor 
driven winch or windlass carried iwhlnd 
the drivers sent and ois-rated from the 
tnick engine 

The reason a separate engine is nseil 
on some of thc'se derrieka lather than em 
ploying the truck yswer plant is that tbe 
amount of imwer nspilred for operutliig 
the derrick Is (Hmslderahly less than that 
delivensl by the motor truck jiower plant ■ 

tttlier trucks Imre l»eeii designed that 
use a traveling telpher which la provldcil , 
instead of the usual form of derrick Ismuu 
T hese ore suitable for lifting very heav\ 
loads and are simpler In construction than i 
the derrick Is Their use Is limited, how -1 
over, as they tnii only lift material from! 
tbe triK k biMly to the Immediate rear of i 
the truck «r lift It from the ground bock j 
of the truck Into the laxly In order to 
permit mechanism of this kind to handle 
heavy goods, a pair of sulmtantial screw 
Jacks Is carried by the rear of the chassis. 
These are dropiK*d down to tbe ground 
and adjusted to support Uie rear end of 
the frame and relieve the truck springs 
and tiros of tbe heavy load When the 
jacks are down, a rigid platform is ob- 

Aircraft for Pleasure 

(Coariniicd from page J?5) 

Tbe Longhead motor weighs approxi¬ 
mately do pounds, is water cooled, and has 
two hortaouUUy inumsed cylinders with a 
boro of S% inriies and a stroko of 4't| 
Inches. 'I'faere are two ludopendent mag 
netos ; end two high presanre geav-tyim 
oil pumps. The radiator, aa aoted above. 
Is mounted In a novel poMtion, imme¬ 
diately inidsr the foaela*e--tihe moat lo*- 
(Conik^tted oa pope J»7) 


GOODELL- 

PRATT 


1500 GOOD TOOLS 



“Accuracy is my family name,'" 
says Mr. Punch 


You’ve got to buy measunng 
instruments and precision tools 
- micrometers, gauges, calipers, 
and steel rules, largely on faith 
'The reputation of the maker is 
your beat guarantee of accuracy. 

”1116 confidence and faith that 
mechanics, artisans, and other 
workmen have in the Goodell- 
Pratt 1500 Good Tools in never 
miapiaced Here are tools that 
are as good as money in the 
bank. 'They're made to give you 
long and faithful service. 

Before you buy another steel 
rule, measure it up with a mi¬ 
crometer. This simple, easy test 
IS proof positive of the accuracy 
of all Gotxlell-Pratt Steel Rules. 
The more cranky you 
are about the tools 
you use, the better 
you’ll like these made 
by Goodell-Pratt 


If you could see the infinite 
pains taken in the making of all 
Goodell-Pratt 1500 Good Tools 
—the laboratory tests of the raw 
materials used — the ingenious, 
highly sensitive machines used 
in their construction—the skilled 
workmen hand-finishing them- 
the scrutinizing care with which 
they are inspected—then you 
could realize why so many thou¬ 
sands of workmen have such 
faith and confidence in the 
Goodell-Pratt Tools they use. 

Your hardware dealer haa 
Goodell-Pratt Tools or can get 
them for you. Talk to him 
Meantime, write for a copy of 
our new machinist tool catalog 
picturing and desenb- 
ing the very tools you 
have always wanted 
to call your own. 
It’s free. 


P«ri. Si..I Rul.. 
and Surfac. GauoM 
In all th. atandard 
aiytoa and ala«a 
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Air^Wft tor Ptcaaorc 

• (Comtinued from pave 85) 
loll place for*tt. Fuel coneumptitm le one 
gallon, and oil one-balf pint per hour. The 
landing (tear Is ot the usual type with a 
factor of safety of over 10 to 1. There 
are only live wires on each side of the 
iKXl?''—three flying, one landing and one 
drift, all being neatly faired to lessen 
head resistance. A*speclal feature which 
will Annmend Itself to all private 
owners Is the patentwl wtng-foldlug de¬ 
vice reducing the hotislng space required 
to such an extent that any good garage Is 
a suitable hangar 

Another sinnU machine intended pri¬ 
marily for pleasjtre purposes Is the “But¬ 
terfly" motioiilane, built hy the L. W. F 
organUatlon of College Point, N. Y. The 
iHMly of this machine is monncoque, end¬ 
ing In the vertical knife-edge common to 
most European machines A somewhat 
novel feature for a mmioplune Is that 
there is no cahane or structure above the 
fuselage to hold the wings In place by 
means of wire when the mathine Is on 
the ground. The latter are kept rigid by 
two diagonally pln*^! wovsien braces on 
each side, placed parallel, and running 
from either end of the chasels struts to 
nlxnit the center of pressine of the 
planes There Is also a small vertical I 
stmt In l>etwceii to give addltlnnal 
strength Wire cables prevent side swav ' 

In passenger machines there are sev 
cral models on the market, but they 
all naturally more exiamsivc both In first 
cost and in upkeep than the alngle-seaters 
\eiv {Sjwcrful, and cousofiueiitly, heavy 
motors are not really necessary In a 
I)|pasure craft where sisoal Is not a first 
desideratum as in waifare, or lifting 
(upaclt.v would l»o in a eommerelal ma- 
• lilne It a proiterlv desigiietl ImmIv and 
I amber of wing allows a small single- 
seater to be safely flown with a li.'-horse- 
powiT engine, It follows that a two-seater 
retpilres hut little mori> powi'r, certainly 
less than double. If the passenger Is proit- 
erly seated as near the center of gravity 
as possible, a feature often overlooked 
Weight dlstrihutlnn Is a more important 
factor than Is generally recogtilrxHl 

III conclusion one may remark that 
there Is no reason why the airplane should 
not Itecome as unlrersallv i>opuIar lu the 
near future as the automfddle Stand- 
ardlxed t.vpes built on a (pinutlty output 
scale should cost no more than (he aver- 


Pifty Motor Truck Opinions 

{Continaed from pane ;.'()( 

Act It Is also true that there Is ojqsir- 
tniiltv for staudajpliiuitlnn, nniiiely. In the 
I'liiissis One manufacturer suggests that, 
truck builders should come to n stundnrd I 
diiiionshm from ^nsh Imnrd to back of 
wnt Ik>x and for th<“ width of two or 
three men cbImj, so that the Isidy builders 
ii'uld make up cabs lu qunntitl<>s and bring 
down their coats, thus effecting a saving 
to motors trnck builders which could Iw 
Iiaaaetl on to the buyer This would cer¬ 
tainly Ix^ a pl^p forward in production 
Are motor truck ImkIIps bm high? Ter- 
hnpB there Is room tor thought In that 
'luestlon, ^or a leading engineer states 
that In his halief motor truck bodies will 
have to be made narrower or vvlu'el hous¬ 
ings will have to be Included In the IssUes 
in order to allow the platform of the 
nsiial Ixtdy to be nearer the ground 
having a Few Poimch Here and TlwWi 
I’oiiud by pound the motor truck build¬ 
ers are shaving down their truck weights 
'll order to eeonre more economical oper 
ation, conaifttent with long wearing quall- 
tl(‘» and effldeKt service. As an Instance, 
one builder has Just put Into preduefion a 
tubular type propeller shaft which re¬ 
duces the tot*! weight ot Ws truck Just 
pOnnda. In his quest for lighter weight 
this utts UMi^nfkctnrer, some time ago, 
ellmintited (nctim nnd radius rods as be 
found tiHt ttw fn»r*si*lag8 eouid be 


made to do their work better and at the 
same time ellmluato between 400 and 700 
{Stands of weight. 

Another builder has reduced the un¬ 
sprung weight of his car 2(M) pounds hy 
using pressed steel n\le housings instead 
of uiallenhle Iron or cast steel t»n the 
one liKiid designers are simplifying and 
ellmlnntlng {larts here iiud there 
duce weight, while on the other the engi¬ 
neers lire turning to lighter alloys and 
metals Aluminum, we lliid, Is being 
used in miHleratton It is employed hy 
some foi crunk casits and nuderpiuis In 
order to reduce motor weight Regard¬ 
ing slriKturiil purts, drop forgings and 
{ireshed slisd parts nre gnidinilly replac¬ 
ing hcav Icr costings licnv.v alloy steel is 
used in imrts having to resist greatei 
stniins, hut more from ti standpoint of in- 
creiistsl strciigih than u reilucfion of 
weight tif (oiirse, thcie Is a limit to how 
HghI a 


v^lth cMtdencv A 
enough weight to 


him 

The stUiJci I of weight in 
of tires, whlth In the iiisi ol 
looms U]) imilc hlg 111 view 
rlvall.v hetween the solid i 
mntli tvpcN '{'he consensi 




timt 


IriHliues that 
inotoi trucks 
of the keen 
nd the piieu- 
ic consensus of oiiiiiloii 
IS Unit the HK<> of the {ineuinalli tire on 
tincKs has o|s>nisI large new Helds which 
could not be iip|>loncbcd with the solid- 
tiled vchiilc The imeliuintb tire {icr- 
iiilts highi I spissl with heavv loads on 
goist londs, iind Is also {lartlciilarlv 
lidiipicd III soft roiuls MiMii' It do(>H not tut 
Into them as dt'eplj ns Die solid type 

Pneumatic or Soltd Tires? 

Autoiiioitvc aiithoillies do not hsik for- 
wititl to any radical (hanges In the tire 
slliiatloii e\cci>t that cushion tires are 
llkelv to hei'omc more common As for 
the choli-e Is'fween |ineumatlc and solid 
tires this Is largely a (luestlon of elrtuiu- 
slaiices .Sonic iinthoriticH ns onimend 
solid tiles fill use on the linger motor 
trucks cinplovcd forcllv seiviic ami pneu- 
miilii lues on the siiiallcr Inuks ami u|> 
to 2>j ion capacllv Kor coiiutry use es- 
peclnlly over roads that leave much to 1 m> 


I Ihc 


of sniiHithn 


down to esNcnIiiils, timf the pnciimntii 
tire has {irovisl lls worth In the jmst few 
years sime Its intrmlncllon Motor tiiick 
builders up|H-in to be ijnltc eiillmslnstli 
over the pneumatic lire, which offers 
grouler icsllleiicy and thcrefoic {s-rmlts ol 
greater spissl on the one band, and bottci 
jirotei tion to Ihc vital parts ot the truck 
k'lirlbenuore, belter traition lan 1 m> ob¬ 
tained All these factors iiienii much in 
the wav of lowensl trauH|H>rtatlnn costs 
Again piieumnllc tires |>rolong the life 
of aiiv ttiu-k and save on re|iairs How 
ever, iH one authority points out, their 
maiiitenani e cost—and they cost i onsld- 
ornlily more {mt mile—has ennsed aoim- 
tWH'rs to illsiard them It seems ns 
tlumgli the solid tire and the luieumath 
tire cacti have theh proper Held, and 
sooiiei oi later lliev will settle down In 
those fields with little or no eonflietliig 
opinions regarding llieii most elllcleiit up 
plieiitloiis 

WhnI of the I'^ulure? 

The niotoi limk Is no longer an evperi- 
meiil. Its held Is {iretfy well deflned It 
has Nolvtsi (he problem of short hauls and 
is tlu' li<‘St kiiow'ii lueaiiB or radii for eon- 
noetlug ruHioad dliimeleis, as one au¬ 
thority iiiilN It rp lo lott miles, the mo¬ 
tor truck Is held lo be the most ocsaioiu- 
icul form of rutilil liansisirtatlon Its 
{ihiee lu our transportnliim seheme Is be¬ 
tween the horw' and the railroad ; hut It 
will Ih* some time before It dlHiilncos en¬ 
tirely the former 

As for novel aiitillcntlona. asldi* from 
the motor truck's regular use as a short- 
haul transport, there apiteara to b« no 
limit Today we And motor trucks 
aquipped with flanged wheels doing duty 
on branrfa line railways and small rall- 



Williams' *‘Agrippa" Tool Holder* 


••THE HOLDERS THAT MOLD" 


T^HESE Tool-Hold- 
i- ers,likeallWilliams 
lines of Drop-Forged 
Machinists’ Tools, em¬ 
body the best that is 
known in design, mate¬ 
rial and practice. 

They are carried in 
stock in a large variety 
of sizes, and are unex¬ 
celled for all regular 
machining operations, 
including Turning, 
Planing, Threading, 
Knurling, Boring, Cut- 
ting-off and Side Work. 

Send for “A^rippa*’ Tool- 
Holder Book. 


J. H. WILLIAMS CO. 

"Tb* Drop.ror*lnd Paopl*" 

BROOKLTN BVEFALO CHICAGO 

2»Rlch«rdiSt 28Vulc.nSi 1028 W 120th Si 

•«. C»th»vla«a, Ontario, Canatta 
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RECENTLY PATENTED INVENTIONS 

(ConUnued frum pops SS) 

A purpoM of the InvooUon la to ptorld* « 
tuAchlne In wbicb tbe liquid And elatliea an 
arltatad bocli aud forth without antwtantlAl 
lUtlnK. tbereb^r maklui; tho mteblna Hsht 
to work. Another objwt la to oanao tha 
liquid to flow reUttreljr to, And throtiffb, 
the fabrh-a l>y mecbaiilCAl meana, and to anh 
}*ct the olothea to combined aqtieeilng and 
rubbing and to a Tlhrolory moremeut 

BRAZING MACHINE—R J Pbck, iOlO 
Btaplen Ave, Ker IVeat. Ela. The Invention 
relatea to a bracing machine more partleularly 
for uae in bracing the enda of laetal aocb A# 



a baud aaw, together An object la to provide 
a machine which U compact and capable of 
being dlaaaaembled no an to occap; a mini¬ 
mum of apace, and ao conetructod aa to cmploj 
the conventional A C 110 V current, ao that 
It ma/ be operated wherever a lighting fliture 

AGTOMATIC ORKASE CUP —W K. Ukh, 
6 2nd Ave, New York, N Y Thla Invention 
pertaina more particularly to lubrlcatora of the 
torcB feed follower typo The primary object 
la to conitruct a device of thla character In 
euch A manner that the aaiue may be carried 
by the moving parta of machinery wltbont 
alfuetlng the operation of the latter A fur¬ 
ther object la to provide a aprlug for oper¬ 
ating the follower and alao to provide In com- 
blhatlon with the aprliig means for adjusting 
the tension thereof 

PERMUTATION VALVE—11. Qt'i.NN, 8014 
Port Hamilton Parkway, Brooklyn, N Y The 
Invention reUtea to a penniitatlon lock for 
controlling the flow of a fluid through a pipe 
In such manner aa to render It practically Ini- 
pdhalble tor any unauthorised peraon to cauae 
or permit the flow of a liquid The lock la In 
the form of a roUtabU valve plug having fa¬ 
culties for setting the same for opening of the 
valve at any dealred points, assuming that It 
he dealrable to change the comhliiarluii from 
time to time 

BALL BEAK1N08.—A. (.Iolob.s, 10 S, Park 
Ave , Arverne, L I., N Y The object of the 
Invention la to provide a ball bearing arranged 
to provide aufllcleiit hearing aurfacc to sustain 
the load without danger of Injury to the 
raceway of tbs bearings and at the same time 
prevent binding of the balls In the raceway, 
and provide means for keeping the ball bear 
Inga lubrlcaled, 

OANGPI^ANK -1- W LavNINO, Winona, 
Uaah The Invention has for its object to 
provide mechanism In connection with a 
gangplank such as are used fur permitting 
passage of truck loads of freight, for register¬ 
ing the passage of the trucki In one direction, 
controlled by the psasage of the truck In the 
said Jlrwtlou, and sol controlled to register 
by the passage of the truck In the reverse 
direction 

ELICCTRICAI, COIN DUI.U Kri\ MACHINE 
—C jfcDauMon, Erenbold, .N J An object 

llahmints. and other places where alHi-r coin 
Is handled In making change transactlona It 

chine consisting primarily of a coin di-lliery 
unit elecirieally cunirolled by a key bosnl 

machine may be dlatant from tho coin delivery 

TACKLE BU)CK—(1 Hnor.KN, Hothnatranf 
J8 H Uotterdnin. Netlierlan.lH This Invention 
relnri-a to tackle blocks In which iit least one 
of lilt pulleys has rigidly Used to It o ratchet 
will I 1 nilapU-d to be engaged by a aprlug 
preast-tl puwl pivoted to the botiy of tin block, 
tbi Hrrnngrment being such that the pulley la 
prcvtuttvl from rotating in a lowering tllrec 

thtti by pulling the same tha pawl can bo 
ralaed to free the puUey 

rtOTAllV 8T4Mri\’G DEVICE—J MflllSV, 
2842 N MaplewcKtd Ave, Chicago, Ill, An 
object of the invention is to provide a stamp¬ 
ing device tor stamping letters, numerals sad 


the lUe Into mataU. A tunhw ohjaet to M 
provlds a device with mcAoe tor adJucUnt Itot 
die bolding taeckanlem with rMpact to the arti* 
olee to be etamped ao tkgt iBkpnsaleae ot 
different charaetera can be nwtlr and qtttcklir 
atampsiL irarylng In aiia 

PISTON RING—H T. Awdmw, *96 »th 
Ave, W. Marion, Ohio Thla Invantton haa 
fur Its object to provide a ring of tha ebaraa- 
ter apeclfliHl, which is easily placed or ror 
moved, consisting of suctloos aa^ of which la 
a split ring, hut ao held with respect to each 
other that pressure cannot paaa the ting bf 
way uf the splits In the section, 

SEPARATING APPAR.4TUB.—E. L. Ma*< 
SHOXA, 328 London Bt, Portsmouth, Va. Tho 
invention rslates particularly to a atachine tor 
separating peanuta It Is the purpose of tha 
Invention to provide an apparatus wbleb to 
capable of complotcly and thoroughly aaparab 
lug the foreign aubstanra from the peanutA 
such separation being effected in the main by 
air blasts which are controlled to coOparata 
with the natural force of gravity. 

PRESS FOR IMPRINTING AND DRIINO 
MATRICES —C. WtNKi-kH. Ucme, Swltaerlaod. 
The object of this invention la to render tha 
oi>eratlon uf as Id presses safer, coaler and more 
effective than In cJilatIng pr«ss<-s so that the 
Imprinting and drying uf the matrices can be 
carrieil out lit one operation Moreover pra- 
caution Is taken to prevent the form from 
being Injured during the process 

ART OK LETTER-PRESS PRINTING—C, 
WiNKLBB, Berne, Swltaeriand The Inveutloa 
rulates to a means for keeping the press and 
Inking apparatus In proper condition by com¬ 
bined heating and cwllog The press compris¬ 
ing a former carrier adapted to be electrically 
bested. Inking mechanism and meana to cir¬ 
culate a cooling liquid through the Ink dla- 
trlbutlng rolls against which the Inking roll- 
era bear. 

AUTOMATIC SHUTTLE STOP KOK WIOMB. 
T P Lkims and K E. BaaSKAi,, Box 271, 
Clifton HeigbU, Pa. The primary object of the 
ioventlou Is to prevent what is known as the 
• ahuttle smash" or the breaking of the warp 
ends Another objeet Is to prevent damage to 
the mechanism and Injury to the weaver in the 
event that two shuttles are cauaisl to eolUda 
as a result of the weaver msktug tha mlstaha 
In putting shuttles In the hbuttle race at 
both sides of the loom . the Invention provides 
for the automatic stopping ot the loom. 

ROLL CLEANING DEVICE.—A. H. W'HITh, 
4002 2nd Ave, ITttsburgh Pa An object of 
this Invention Is to provide a roll which oimol- 
taneoutly cleans a pair of roUt of tha type 
ordinarily employed in sheet metal rolling A 
further object is to provide a device with a 
monhtlug which permlti the cleaner to he 
moved longitudinally of the roUa and wblek 
permits any desired pressure to he had durlnf 
the cleaning operation 

MwUcaI DericM 

DENTAL T01>I>-—J L Kau-i, AeoltoS 
Hidg.. 42ud St, New York, N V. The object 
uf the invention is to provide a tooth poUAer 
conalatlng of a handle, a conical metal aocktt, 
a pullohlng point composed of wood, and a 
shank on the point adapted to he forced lata 
the socket, tbe shank having a plurality of eoa- 
tact points and between said contact potato 
forming apaoaa between tbe abank and tba 
socket 

SPINAL TRACTION CHAIR,—K E UoS- 
MBB, c/o Alcasar Hotel, Room 1112, 47 W. 
P2nd St, New York, N Y. Tbls Invention ra- 
latoe generally to a surgical cbalr. and more 
especially to a cbalr known as a spinal traction 
chair hhich It partlcuplarly adapted to aatoe- 
tively stretch or exisnd different portioni eC 
the spine to separate tbe vertebra Ona a( 
tbe objects la to provide a cbalr ot almpla 
and rugged construction having means lor ab- 
lalnlug adjustable moveineuts between tba da- 
vlcea and the seat of tbe chair 

We wish to roll attention to tba feet that 
we are in a pualtiuii to render eowpeteut ssrv- 
bes In every branch of patent or trada-mark 
work (iur staff Is composed of 'mecbanUal, 
electrical and chemical expartt, thurougbly 
trained to prepare and prosecute aU patent 
applications. Irrespective of the complex Qatara 
of the subject matter involved, or of the 
«P« lallted, teclmleal or acieutlflc knowledge 
reuulrcd therefor 

We also have associates tbrougbout the 
world, who assist in tba prosecution of patent 
and trade mark appllcatloas flled In all ooan- 
tries foreign to the United States 

MUNN A CO., Solicitors of Patents 
Wooiworth Building, NSW YOBS 

Tower Building. CHICAGO, lU. 

Sclantlflc American Bldg.. WASHINGTON, D, C. 
Hobart BnlMtog. SAN. KHANCISCO. Cllvi 


wsys. vhdiD the tnffio 4o«a not 
tbe tqiiemtiDn ot ext>«nfilr« gtd«UB *M}iik 
Kotor tmeks wltb miltsbte bodOss- «re 
osrrylnK toorlgts to tb« bstUe IratHd of 
Prance. Many adventurous folk SM trsT^ 
eUng about tbe world In spedUll cars 
mounted on motor truck chaastA In dla- 
tricts In which the sole btislnees la the en¬ 
tertainment of ramnier guests and the 
period of imch business dueg not ex¬ 
tend over three mouttia, de luxd bodied 
embodying Pullman car aecoiDiBOdatlona 
are now being mounted on trucka. Bodlea 
similar to tbe present dluliut oars wltt 
follow shortly, connecting tba iaolated 
huiumer resorts with Ute main ratlroad 
routes. 

X-Ray Tubes by the Huidred* 

(CoMtbtaed from pag« SIS) 
grinding. The rough anode bead for thd 
iiuiversaJ tube Is formed from a ginteted 
tungsten rod in a swaging machine, wUdi 
la a nicely controlled btgb gpeed hammer 
used in this case to reduce, by saocesaire 
operation A the diameter of tha tungsten 
rod. The rod is heated to about 1,800 
deg C in an atmosphere of hydrogmi gas 
In an electric furnatt', and Is than rapidly 
passed through tbe Hwagiug machlua. In 
thla operatlou the diameter of the rod is 
reduced 10 per cent. The rod Is then re¬ 
heated in the furnace and Is ready for 
the next pair of swaging dies, whtrii will 
again reduce Its diameter by 10 per cent 
When the rod is at the recnired diameter 
for the bead of the anode, the end of the 
rod only is swaged doum to form the 
taper and straight portion to which the 
molybdenum stem Is attached. After 
rough grinding to approximate else and 
ehajie, tbe anode head and molytidenum 
stem are swaged together Tbe assembly 
le completed by the addition of an iron 
collar and a thin metal tube and the 
I anlshed anode Is then ptdlsbed and very 
carefully cleaned. 

The tungsten wire used In making tbe 
Olament for the cathode Is produced In 
a simitar manner, the rod being reduced in 
! else in tbe swaging machine until it may 
be hot-drawn to the reiiuired else of wire 
through diamond dies. 

Tbe anodes for radiator typo tabes are 
made by casting specially pi^Oed (boron- 
Ised) copper around a carefully cleaned 
tungsten disk in a vacuum. Copper and 
tungsten do not alloy with one another, 
but under tbe conditions employed, the 
melted copper wets the tungsten and ad¬ 
heres firmly to It when It solidifles. This 
process asenres good thermal oonducUr- 
Ity between the tungsten and the ooi^ior. 
The finished anode beads are electrically 
welded to a rod of copper which Is to ex¬ 
tend out through the anode arm of the 
tube and support the radiator. The (fiatl- 
uum or alloy sleeve by means of which 
tbe seal between anode and glass is made 
ie silver-soldered to the copper rod. 

For all-cathode flluments, tungsten wire 
of 0.0086 Inch diameter ia used. Tbe first 
operation in making a fllameut Mitral is 
the winding of the wire on a eonlcal man¬ 
drel of spt-oial tnagstoo steeL Before 
tbe spiral Is removed from its mandral, 
It is given an anneal In hydrogen In an 
electric furnace. Conical spirals thus 
prepsred are next clamped in molybde¬ 
num forms and heated In an electric fur¬ 
nace to B temperature Of 1,800 deg. C. to 
an atmosphere of hydrogen gas. This 
forming of spirals ia carried out to give 
thr(>e different shapoe of filament Which 
are necessary to produce tbe various sixes 
of focal spots 

The assembly of the cathode calls for 
very delicate manipulative woiit. Uany 
of tbe imrts are aOtaU, and in order to 
obtain the desired atxe and dlskrtbatlon 
of energy over the focal Spot, the rs9a- 
tive piwltions and Shapes of toue va- 
rtpus parts must be nicely regulnted. The 
tungsten termtoal* of qdrals to l|4> 

, sembled cuthoden are welded to (dace by 
arcing to hydroEsa gas. One weld 
made on the cathode eup andvtoe dttto# 

> po the motal Isadltigdn win. l3i)a cgtajhi 




ntMQ to eanetod m ,mm 

Mi jar throve • 

strwin.«f hydnttoi, 

AU natal parte itaMn Mm atototM 
to an iBtw Inft M * 
tuba vaetnun foniace *t MR C. pr 
about an hour, and are attaftta to 
down In a vaewum ao aa to pntifm* 
xaUon. The purpoM dt Qito A?to* la to 
ronder tba parte perfactty otoan and to 
temove partially the deciijdad Msad npd 
thus reduce the ttoie rufittifad Ip tha a9»> 
bauet of the tube. 

The bulbs and glass parts naad to Ma 
tube are blown to molda at ttto gtoM ton- 
tory and are therefore of ti uHten . ttospa 
and qoality. The openttoa aif e en s e shUfig 
these glass parts and the asetal parto 
prepared la carried on tv gUta with the 
aid of glsss-btowlng maditoas 4i( togadt- 
ous design. These oocfaliMs gre aatontlal- 
ly lathes In which the two gtoto pSite to 
Ito joined are clamped to separate afatuks 
which are geared together ao aa to rotatoa 
at the same speed. Fires are provided 
for melting the glaas, and cemp res ssd air, 
controlled by valves, for blowing. 

The OooHdge X-ray tube re<iuJlres a 
very Ugh degree of vacuum for success¬ 
ful operation. approKhnatsly One tSb-aU- 
llonth of ail atmoaphsto. In ototor to ob¬ 
tain this high vaennm, aa etotontote ex¬ 
haust system Is necessary. As Will be 
noted in the accompnnyl^ shMtoh, this 
consists of a series ot tibrea nsedunlcal 
pumps, one condensation potopk and n 
trap surrounded by Uqtod tllr, 

Tbe X-ray tube to be exhansted is 
sealed directly to tbe gtoaa tube oenstog 
from tbe liquid air trap. It to sdipported 
Inside of a large oven, wlitoh to gmnmgsd 
with electric beaters for heatjagthe tim 
during the first stage of tha axhanat, nad 
so coQstrmfied at to provida atoPto X-aay 
protection for the opemtors. 

Tbe first cqiemtion to tha axhaust con- 
sitto of heating tbe tube to about 400 
ds*. 0. tor throe-gnnteni of an hour. 
This beating remover wstor-vapoTf carbon 
dkrxide and other gnaea from tbe glass 
and motod parts. After coidtag, the tube 
Is Gonoeeted to an X-ray niachtoa and op¬ 
erated aa an X-ny tube. For the early 
stages of the exhaust, a naebtoa to used 
which is so arranged that It ofienites an- 
tomatlcaUy. paastog jnat etwngb current 
through the tube to drive out toe gas at 
tbe rate at which it can be removed by 
the exhaust eystem. The final stages are 
carried out on a regular toterrupteriem 
machtoe, and toe operation has to be very 
carefuUy regulated by tretoad operators. 
As tbe vaennm Improves, toe petantlal 
applied to too tnbe to eonatantly ratoed. 
Tbe i^peratiim Is conttoned until aU signs 
of gas, that tr apprectobls green ihiores- 
cence to the bulb, have disappeared and 
tbe tube is hacking np a UMnto parallel 
spark gap and toe aaade to at an totenae 
white heat Tbe wbota operatioa requlrea 
about one and a half to two hours’ tone. 

Tbe foregolnf desorlptloB aKPUee to toe 
exhaust of tbe aniir«i«l type of tube. 
The anode to toe radiator of tube 
cannot be banted as hot because of toe 
low melttog point of ceigier. Tbe exbanst 
to enrried out with tbe tnbea connected 
to high tenstoh tranafomers wKbont na- 
chanlcal lecttfiers and regnlree a epwM- 
erably lotagar tone than toa» ttolswaal 
type. For many ot these details toe 
author to todtoted to Ueegra, fi, €. Roibto- 
eou and 0. N- Koon ot m Besearto 
X-tooratoty. Deneral Blectffto OontpacGr- 

Thg Tr«Rd IMw Track 
lorim 

(CoHttoHcd fram JU) 
shell. Tbls type to ooMiilered betom^ 
adapted for lafuck tme toap l^ie«ti«tar«r 
iKmeyootnb rodtatoip beofittoa It wll! yeatol 
vthratory st i w a se s betomr on adeftnM at 
its greater simpilctty 
tbe smaller noattotr of ntotn igisM ’fb 
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LEOAX. NOTICES 


JFYOU HAVE AN INVENTION 
4 wbioli you wi»h to potent you can 
write fully and freely to Munn & 
Co. for aitvioo m regard to the beat 
wav of obtatuing protection Pleaae 
gen’d aketohea or a model of your in¬ 
vention and a description of the 
device, expbuning lU operation 
kll ooramunioatione are strictly con- 
Hdential. Our vast nraotioe, extend¬ 
ing over a penod of seventy years, 
enables us in many cases to advise 
in regard to patentability ivilhout 
any expense to the client, Our Hand- 
Book on Patents is sent free on re¬ 
quest. This explains our methods, 
terms, etc,, in regard to PatenU, 
Trwfo Marks, Foreign Patents, etc. 
SCnCNTlFIC AMERICAN 


MUNN A CO^ 


HEW TO*E 

CHICAGO. ILL. = 
It. WASHIMGTON.D C 1 
SAN FHAMCUCO, CAL - 


SclentlOc American (sstabllshed ISSSI one 
year |fl 

SctentlBc American Monthly (eaUitllKhed 
1878) one year ST 

I'oatage prepaid In United States and post 
alone, Mexico, Cuha and l■auallla 
Forsiaa Paatsae 

American ft 50 per year addttlor 
Sclentitle AmerUtn Monthly 72e per year 
dltional. 

Cseadtae PeeSate 

ttclentlflc American 7Sc per year additional 
ScleiitlB^e American Mon/hty —- 


88c per year addp 

'Hie rmiihlned subscription rales oiid rates 
forelga countries. Including Paiiadii. will be 
(urtdahed upon aiipllratioii 
Itainlt bT postal or eipiess nioiie) order, hat 
draft or check 

Gassified Advertisements 

Advertising In this column le SI tH) 

No leas than flee nor more than ]_ . 

aicrptrd Couni aeren, words to the line All 


• xpitined Aildreim. 


rosi SALE 

O patents on dsvIoM to praveiit Kumniig of tanks, 
etc., caused by fresslng. OrtwtestslinphcJty, low 
suufteturlng oust. Tbs sola, etndeui and prscuc'- 
No oampeAltlnn Por sale or leiue on royalty 
Jeba Varre, ISM Wbsriou SL. Plilladeiphis. Pa 


FOB SALE 

?IMPAn“ l"*' 


p«n*iio« irsin frirthlf prrtmilnnthm iiNUN* lira* ftn 
«M]r UinuMi 1110 to $M> moiittilr anif •eimhmm au 
atitewd. orroonar b*clCr Outdoor#, hniftl or tmvelt 


. tl »bintr (tflt Fr^ Bf>okUi 
MTmlnlQf Ifut, BufftUo. N Y 


NfotAltio Letter ocb, 4M 


fln»r to Af«ni 


For Spot CMh gSJ«?irwJt?y‘!’i 

watctiea, old told, ellvar, plaHiium. War 
«tamp«-unyttitng valuable. Cash by rat 
lowwhi rtturaad in Ift days If —- • 



JiPPBUM. 


makerg contlnne to Instnll the more effl- 
olpnt and lighter honeycomb coolers 

Deiqilte the ngltatlon that has taken 
place In the jiast »e\erul years on aecouut 
of the ahortage of motor fuel and the 
reeoiumcndatlons made by oil producers 
and automotive enguieerH that more nt- 
teiitliiu be i>nid to engine deaign in order 
to use keroaeiie, prnetleally nil truek en¬ 
gines are deRlgnetl to tine gnHolirie ns fuel 
lUHleiid of the more plentiful ollH of less 
volnrllllv Biieh as dlstlllnte and keroai-ne 
Tlie double Jet and comiieiiRutlnK eoiii 
jHUiiid-nozxle typea of turbiiretora are 
Kiilnltig ground rapidly, most designers fa¬ 
voring these forms above the old sprliig- 
controlled auxUlnry-alr valve ty|ie of a 
few yeara ago In order to take care of 
the lower grade fuel noW' generally aold, 
motor-truck engine-deHlgnerH are taking 
tile same precautiona In regard to “hot 
allot” and heated manlfohls to iiiaure va 
IwirUation as are taken bv deslgnera of 
paHKongcr ear engines 

A gain in electric starting and lighting 
aysteliis la uotetl onh on tlie "aiieed 
wagon" tv|)e8 which ore moilllled from 
passciigor car practice There have been 
a few cai«»» where electrie starting and 
lighting have l*c«-n Included as standard 
equipment on the heavier models but In 
most eusea designers have not Uetimisl It 
necessary to supply either electric light 
lug or the Bolf-starting feature <m the 
hea\ ler or large capneitj trucks, though 
provision Is made on many designs so it 
can l>e fitted ns optional etjuipmeut with 
an addUtonul charge should oiteratlng 
conditions make It deslrahle for the truck 
to l>e so eqiilpiH'd. 

Many truek desigiieis, esiHtlnlly those I 
who have develojasl new tyis's of power] 
plants for their latest models, are favor 
lug the unit power plant idea, in which 
the clutch and chiinge-siMssI geiiriiig ore 
attacheci to the motor to form a unit that 
Is easily installeil and that Is much more 
(ompaot than the old truck construction 
where the engine and clutch were one 
unit and the cliniige-stH>e<l gear was an¬ 
other, nsunllv pluixsl at a central isdut In 
the frame \\bcn the uiiit-power-plati- 
idea Is employwl. In order not to have an 
excesshely long proi>cller shaft with the 
attendant dangers of “whipping’ and vi¬ 
bration, It la now considereil good pine- 
tlce to install a brake drum memlicr at a 
central point of tbe frame This Is ear¬ 
ned by s|H!cinl lamrliigs and serves os a 
tloup between a propeller shaft extending 
from the rear of the unit power-plant and 
one extending from the rear n\le 

The multiple-disk I'liitrh using asbestos 
frlctlon-materlal-fncisl disks la by far the 
most popular in modern truck practice 
Next In jiopularity, wc have the thria' 
plate cliiteh. the c-oiie clutch, which was 
formerly used in fairly large uumlicrB is 
now found on relatively few truck mmlebs 
While the cone clutch Is very simple and 
If properly designed, reusoiiahly reliable, 
it i« not a form that can be alIppcHl very 
much without danger of burning the fric¬ 
tion facing It Is also apt to lie harsh In 
■iigagement so the multiple-disk and 
thrce-plute types have tiec-n found to he 
the most practical and reliable for heavy- 
duty truck service. 

The three-speed aeleetlve sliding genr- 
‘t is the most pociillar type In trucks up 
to 8,tX)0 pounds capacity, there ladrig very 
few’ light trucks eipilpiMHl with four speed 
gears Even in the ^,000-pound class the 
three-spcHxl gear still lends hut the four- 
spaed liegins to rwelvo increased applica¬ 
tion until in trucks of 5,000 pounds and 
over we find more four-speed gear-sets 
than three-sjHHsl Most truck makers 
continue to fit a power take-olt only at ex- 

One of the points In connection with | 
motor-truck design that has caused exm- ■ 
slderable wntroversy in the iiast in the 
liest method of final drive At the pres- 
ttnic this point seems to l>e fairly well 
settled as shaft drive Is generally iisi>d, 
there being only twenty models, of the 
882 reviewed, that were equipped with 


This shows what 
Efficiency did to 
my bank account 


Bt'lore ! tnrolle 


; While I've been Studymjf fr.ffic.Kjnr.y 


A nd this man is working less hours and getting more 
out of life in every way. That is what Efficiency 
means. More money, more fun, and less work. What he' 
learned you can learn also through the 

Course in 

Personal Efficiency 

Preparad by Hbrnngton Emarxon. Conducted by the Review of Reviews Company 

Thousands of men have ah’eady enrolled—employees 
and employers, professional men and women—each seek¬ 
ing a different ^oal—eacli finding through this course a 
shorter, more direct way to reach that goal. Efficiency 
is not records, nor system, nor red tape; it is not hurry 
or bustle—but the best way to get the most done with 
the least effort. 

Most Men Are Only 25% Efficient 


Do you think that Personal Effi¬ 
ciency is something like peisonal 
neatness, or good manners, that 
everyboily has more or less, and that 
you piobably have enough’ You're 
wrong—unle.ss \ou have reached the 
goal of your desires Most men are 
only 26 per cent efficient 

It IS like this Pig iron is worth 
$15 a ton Made into hor.seshoe 
nails that pig iron rises to $500 a 
ton Made into steel rails the prici' 
IS still higher Turned into delicate 
watch spnngs, that ton of pig iron 
is worth $250,000 So with your 
brain. Its value depends on how 
you handle it. The untrained brain 
reaches the bread line—the partly 
trained brain makes a living—the 
fully trained (Efficient) brain gets 
to the top Make yours carry you to 


Harrington Emerson is the Presi¬ 
dent of the Emerson Company of 
New York. Ten yeais ago that 
company undertook its first big 
work The client employed 12,000 
men. a strike was on at the time. 
With the help of the Emerson Com¬ 
pany production costs were reduced 
25 per cent There has not been a 
labor difficulty there in 10 years 
The earnings of the men were in- 
creasevi ovei 10 per cent The 
amount paid Emerson and his staff 
wa.s $1.50,000 Now the Emerson 
Company has ovei 100 sjiecialists of 
the iiighest rank. It has hel^d 200 
films to become efficient For 40 
ycats Mr Emerson has been study¬ 
ing, preparing, teaching Efficiency. 
What Efficiency Has Done for Hun¬ 
dreds of Corporations it Now 
Does for You as an Indi¬ 
vidual in This Course 


There is opening before the American business man 
a great opportunity. After tlie Civil War, (iuring the 
rebuilding time, the great fortunes of today were 
founded. In the rebuilding of what Europe has 
destroyed, in the fulfilling of the duties she has let slip 
the great fortunes of tomorrow will be founded. Take 
the first step now. 

Send coupon and make yours go up^ / 




I w.a.s breaking down 
It seemed almost fool¬ 
ish for one in my finan¬ 
cial and physical con¬ 
dition to invest money 
in a course that would 
mean more work; but 
1 was desperate 

Within 2 months I 
was catching up in 
work, mv bank account 
was growing larigei 
My health was rapidly 
regaining its normal 
state. 

[FromaSliidml’iiLain ) 
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From fine experiments 
in the laboratory to 
the actual work in 
heat treatment, Tycos 
instruments meet the 
severest test of indus¬ 
try. And they help 
solve just as efficient¬ 
ly the temperature 
problems of the phy¬ 
sician, the farmer 
and the householder. 


Jaybr Instrument Companies 

Roch.at«r N Y 

tft i a or )B*r ] emperature Instrum^ 

for / v f'ufptnf 


For Gunsmiths, Tool Makers, Ex¬ 
perimental & Repair Work, etc. 



Ftom9-in 
•wing ArringiKi for 
Sleun or Fool Power, 
Volpj^ or Sl.nd. 

W F AJ B.ru.C* 


chain drive In spite of the fact that' 
chain drive la the most efficient and will 
transmit a larger proportion of the ongiue 
power to the truck driving-wheel b than 
any other, inoBt truck dealgners favor 
some form of rear axle that penults a 
shaft drive system and encloaed gearing to 
lie liiMtallerl The majority of truck de- 
algncrs ajijinreiitly favor worm drive as 
448 out of 882 models are equipped with 
iixleg of this form 

The protagonists of the douhle-reduetion 
axle-form favor that tvpe In vvlueh there 
Is a primary reduction hv meaiiR of lievel 
gearing and a se< ondarv reduction bv 
moans of small Hpiir-ptnioiis at the end of 
the live-axle shaft width uiesli with In¬ 
ternal spur-genrs driving each rear whet'l 
There are In all 18-’ inodi'ls jirovidetl 
with internul-gear-and double reduetloii- 
drive axles The larger niiiiil er of liiter- 
nal-gear-drl\e nxhs are used In trucks 
iiitisl at 4,UiH) jiounds or less tliough mod 
els are found eqnliiiKsI with this dihe 
I even In the 10,(K«)-i)ound class and the 
I fact tliat there aie iio structural rtsisoiis 
for limiting Its use is attested hv the sue- 
|<('SHful appluatiou ol nu Itdernal-drive 
avie on at least tuie 7 ton moticl 

The lloiihklss di Ivi* sj stem i>redoiul- 
nntes In all trucks helow and Ineluding 
the O.lMHt jioutid (liisslilt ntlon For exam¬ 
ple, ill the .c>,imK> Iioiiuds (lass the proiioi 
lion Is atiout two to one. there Is lug tvvlie 
ns maiiv llotihkiss drtxe svsiems as all 
other tviM-s (omhlinsl In the ilassilhn- 
lloiis hotvveen ,H and ,5 tons lapni llv there 
are ahoiil as maii.v liiieks using the Hotch¬ 
kiss dilve ns theie are forms em|»lo\ing 
radius nsls to relieve the springs of driv- 


iy4fi^’'HMoloRS 

" uniic 

m 


^Itl I^ITI^tl IE* •Ullll ******< 


I-kn i.E.rMi«ri I 


ing 


lot 




WlREi 


AnericM Steel & Wire Co/ 

Experimental and^Model Work 
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We Will Make It 
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dins rod construction pretlonnnates 
111 tiuek models of over Ti ton eapaeltj In 
spile of the advnmss that have lieen made 
in the (saistriietlon of so-< ailed jioHillve- 
drive difrereidials. that form of Ulfleren- 
liul mechanism employing level gears and 
pinions Is still the most popular 'I'be 
vvonn-tjiM' (liirerential mediatdsm Is n 
fairly dose seioiul In truck designers es 
teem hut the spur gear tj pc Is n verv poor 
llilrd ehojee 

I’raitlenllv all truck models are driven 
hv the two rear wheels, of the numher 
iheiked oiilv twelve hclng found that fol¬ 
lowed the four wheel drive pnndple 'I'he 
road elenranis' on most trucks vanes ho- 
Iween eleven and twelve Indies though In 
sale diuin-drhe models It inn.v he as high 
as fifteen indies ICxpuiiiliiig luiikes pre¬ 
dominate liei’anse woniislrue axles are 
the ixioNf i>o[>iiIar and most of these lime 
expunding-shoe hrukes housed In the 
wlus'l drums Contracting brnkCH arc also 
very popular, cspiHtlally for haml-lever 
actuation when thev are mounted on the 
gear box of the unit power plant, a* Is 
common praellee on maiiv trin Us under 
the ,‘l,l)00-{ionnd lond-riitlng Iteslgners of 
trucks having long vvliccl-hasc ore favor¬ 
ing spedal ismtraetlng shoe tirakes of 
large diameter which are mounted at a 
(cntral psilnt on the frame ami vvhnh 
serve as a connecting luemher lictween 
siiafts from the engine at the front end of 
the friinie ami the live axle at the roar 
end of the frame 

Tlie drivers )M>sltion is now at the left 
side on priietliolly all trucks, onlv 12 
models Indiig listed In which there Is a 
light hand loiation for the driver's sent 
Most trillk models are now provnlisl with 
a lah wlinh may ho eomiiletely enclosed 
l>> means of storm curtains for protect¬ 
ing the ilriver and Ins helper during In- 
eieuient weiillier 'lliis eiih Is usually liiillt 
inde)s*ndent of the laslv and foims n part 
Ilf the ehinsshs It Is so designed that any 
tvpe of IkmIj mm he used without lii- 
terterlng with or calling for the removal 
ol the < ah 

Tile worm and-niit sti'erliig gear »fs‘m8 
to tie the most pojmlnr and In the writer’s 
iifdiiloii It is an ideal truck typo on ac- 
(imnt of tJio oase of opoiatlon and tho low 
reduction possllde Owing to the slower 
spcHsl of motor trucks large liand-wlieels 
run he used, and two complete revolutions 


of the hand wheol are permissible to bring 
the wheels from one extreme angular po¬ 
sition assumed In steering to the other 

There Is one point tlint is apparent to 
all who aro following motor truck devol- 
ojiment and that Is tho big increase In the 
popularltj of large pniuimatle tlnss, which 
are now Installed on even very heavy 
trucks ami which seem to ho giving goiKl 
servlc-e as regards long life and reliabil¬ 
ity These tires, which are of the cord 
type and provided with untl-skld treads 
of suhstantial proportions, are made In 
sizes up to 44 luehoB x 10 inches In ren- 
Honahly large quantities and are found In 
some siieclal cases of even greater diam¬ 
eter and In 12-lnch widths As will tie 
upfiareiit, extremely large faslngs of these 
sizes are not handled verv easily and In 
ease of a pnneture, which rarely occurs, 
it la Bomi-wliiit of a Job to change them <vn 
the road Siiccial applying machinery has 
Is-eii dev'eloiicd for gnnigo use but this Is 
much too bulky for geuornl service so It Is 
custoniai'v practlee to carry fully liitlatisl 
tire's luouiitevi on denioiuilahle rims and 
Iirovldc' nii'tal wheels of Rts'clal construc- 
ticm so the damagisl easing lum h<> re¬ 
moved vvllh rensoiiahle ei'lerlty and the in¬ 
flated spare put on Iti Its ]ilnee 'J'he nd- 
vniitages of these large tlrc's have htsvn 
prevlimsij eoiislderisl In these columns so 
that It Is not neeesHiirv to review them 
at the jiri'sent time 

Something for Nothing 

(CoiitiuiK ri fiom paiir Si) 

The Iteeluinatlon Act heeame a law of 
the limd in .lime, 1IHI2 U w'lis a i>et j 
proJest of the hue Theeshu'e Uoosevclt anil 
WHS III that time strongly endorsed by 
the Itepuhlii'iin piiity then in isiwer. 
Since that tlum ehicnging political com¬ 
plexions lime not iiiterferc'd with the net 
anil iiiiihT the I leiuoeratie administration 
n I iniiuitlon was contlinicsl 

iMirtiig the war, roelauintlun like many 
other domeslle probli'ms was more or less 
ivleguteil to the haekgrouncl Itut there 
Is 111) reason which will hear examination 
w'hv It should (oiitiuue thi're I'he plat¬ 
form tiromlsc'M are s|ieel/lc, if vague In 
Ihelr liTins let the Amc'ric'an i>euple 
know tiom sad c'xperlenee that platfonn 
planks are all tesv easily splintered when 
oc-eupled hy their makers It Is for us all 
to see tliat these protnlscs arc' not for- 
gotti'n will'll a new administration eonies 
into hi'liig, and that the work he not 
starved for hick of an adititlon to the 
fund, which will ennhle work at iiresent 
uiifliitshisl to lie evfH'diti'il and work which 
sliould long ago have Is'cn begun to lome 
Into Is'lng 

We have grown so neeUHtoimsl to think¬ 
ing In tenus of lullious that the work 
which can he done with a hundred million 
dollars hulks small in our minds Yet 
the CDUcrete result of the reclamation 
projects are eiiormoUH There are, for 
liistoiue, more than 11,880 miles of canal 
in use, more than 1,888 miles of ditches 
and drains, Wi tniiiiels with an aggre¬ 
gate length Ilf 144,847 feet, more than 18 
million ciihle vards In storage and divi¬ 
sion dams, half a million feet of dykes 
and levees, 7,28.8 hrlilgea, 9,400 culverts. 
Hometiling less tlinn three million fei't of 
pipe, almost 788,ixM) feet of flumes, 1,4.W 
bnilillngs ismstrui tisl and used by the 
servli'o. 499 wells, almost a thousand miles 
of roads, elgbtv-three miles of railroads, 
.8,148 miles of teb'iilione line, OTiO milt's of 
j elei'tric iiower ti an ami salon on Hue, and 
'water steam dci cIiiim 9<1 to OO,,'!?.! horse¬ 
power, Ill tho mere physUal plant alniie. 
then. It Is evident that vvp haven't siicnt 
A hundrtsl and twenty-three millloijg of 
doliiirs withiiiit getting sonietblng for It, 
And that oiir investment Is safeguarded 
by actual property crt'ateil, qulti* ajiart 
from the value given to the land irri¬ 
gated by the oiieration of that created 
proiierty 

So far, twenty-aevea projects have been 
approved for eimatruetlon and nineteen 
have been wholly or partially completed 
But note that no new project can he un¬ 


dertaken unleM the money to ^ay for it ts 
In hand or In sight J8«/or« rooteinoftow 
I an b« eetonderl, pavment for eafiiltne 
project* built mast be mods bV those who 
ate UenefltiHa uniter them * 

When rev'Umatlon was new and untried, 
as large a fund as has Ih'gu spent seemed 
more than ample. But reclamation Is tfo 
longer an experiment It makes crops 
grow In profusion whete formerly man 
could not live. One has only to lodk at 
the pictures here shown to st'e by more 
convincing exhibits thiin mere ilgures the 
magic wrought in the desert by water. 
Ileclamatlun brings good homes to the 
homeless It provides paving work for 
the workless It mnkeii towns and cities 
grow where none w-ere before It conveys 
Income Into the treasury by producing 
taxable proiierty whore before was but 
a waste desiTt It makes crops grow 
vvhcic no crops ever grew, thus adding to 
the total foiKl nviiliable for the country- 
anil tho more food there Is the lens ex¬ 
pensive It la It brings Into existence, as 
n pure by-pnsliiet, iiower which before did 
not exist, note that tho water used for 
jiower piiriMiscs Is every drop available for 
Irrigation, sliiee vvliiit is taken from It In 
the developiiiciit of imwer is energy not 
moisture Iteelainatlon la'ckons the 
fiirmor fioiii the uuproductlve farm to a 
produillve one It calls to the clty-boiiiHi 
boy to I'omc buck to the land where he 
can U‘ (s'rUiin uf crops liecause certain 
of Ills water 

Is not this, then, a matter which calls 
not for a tareless "let It alone" policy of 
government, but for an expanding suirport 
which will keep the work up to present 
(Jay demands'! Why wait five, ten, litteen 
yeiiiN to finish existing projects, or com 
metiiv new ones, merely to comply with 
the law ns It Is toilay? Why not change 
the law and add to the fund if F'lir what 
liiive vve developed cuglncu’rlng principles 
In dam building, surveying, Irrigation such 
as the world never knew before? To whut 
end do our englmx'rs, our scientists and 
our matbcmatleiaiis lead the world In all 
that pertains to making great lakes of 
water where water never was, In all that 
has to do w Ith iirisluelug power whi're 
no power Is, In all that coueerns making 
a garden of a desert. If we are to bold 
them down to the purely political question 
of a revolving fund which must turn Its 
slow revolution through the years before 
we develop that whiili nature gave us to 
have mid to bold? Is'glslHtors and polt- 
tleiaiis who say tbev are slnoerelv Inter¬ 
ested In governmi'iitul efforts to reduce the 
high cost of living should have a hard 
time explaining to the people of the 
Fnited States whv thev do not Increase 
tho reclamation fund 

Leather Waste for Heels in 
Germany,, 

C OMMICUCIAB men who aro Interested 
In the Inethor trade are bringing out 
of Orinnny sample's of a solo leather 
made from waste leather which Is suita¬ 
ble for the luaniifuetiire of heels for shoes 
of all kinds The samples produced show 
a very Arm, hard sole leather ^it fifst aji- 
lieanitK'e suitable for any purisise for 
which sole leather Is ri»qulreil. It la 
found uism close examination, however, 
that Uie leather la made up of plbces of 
waste leather whleh are likely to come 
apart when wet The leather Is manu¬ 
factured from waste and scrap leather 
from old shoes or any other kind of 
leather waste, and Is cleaned and soaked 
In water and then rolled Into sheets and 
subjected to hlgli presaui'e The prod¬ 
uct has the npivenrance of a hard, dry, 
closely pressed sole leather, and for all 
purposes In shoomaklng, when it con be 
protei-ted to some extent from sfiaklug, or 
can be fiisteneil together as In the nailing 
of H heel. It gives promise of being useful 
and eeooiiinlcal, The leather can be had 
at the present time at 17 German marks 
l>er kilo. Which at present exchange flg- 
ures nut roughly at about oeats gold 
per pound. 
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Asbestos ^ 


tie riint^nl »'i(h«aWri£ hem Iom from 
pipes Slone— hnd every hot surface and have 
it propelly insulated. 


tion of sir between covering and 
pipe, thus reducing their eflectiva 
thickness and insulating value. 
Moral Be sure that the material 
you use has more then heat- 
saving value—thatil has longlife 
as well—preferably a fsltad raaher 
than a molded material. 
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A BUlion Dollars 

N o Mtarcmout of imtlonnl exiifiidltiiren or iiatloiml 
lmlt‘We<1n»*H* Im comiiloto, thoHc dtiyw, tliiit does 
not deal with InlUoiis In nudi a nmnnor as to lend to 
tli<‘ Inference that a mere matter of hundrwi milllona 
iw tiK) much of a hu(tntelle for anj rational tiniuan bo- 
liiK to wmcern hliiiNelf with 'i'et it In to he donhted 
whether the aveniKe riitlonnl hiimnn Ik’Iiik wIki is thus 
U'HrnliiB to talk In terms of hlllloiiK has r(>iilh a< 
(liilred the aldllty to think In billions, at least to am 
extent enalilliiE him clearh to \iNnnllze to himselt 
Just what u billion dollars lueuns 

Our artist has trleii to look at ibis matter of a 
billion dollars from sjoeral vlewisants, and to draw 
a picture tliift sball Elve some inkling of wliat a \ast 
(luaiitlly this huhiIkt rsailly represents As H sturttUK 
liolnt ho asks us to <'onsldcr the relative sisH-ilh 
weUhts of the human organism, of (sdn Rohi, and of 
mill silver (toln Bold and coin silver, It should be 
maiJb clear, are not pure nu'Iallie elements, the former 
Is ulloyetl with a small i>ereonta«e of silver, the latter 
with iio4V* eopiHT With this un 

derstandlug, we are shown that a cube of eolu silver 
welBhluR the 18(1 isainds which the statlstleiaii ordl 
iiarllv attributes to the health,’! adult male, would (s»me 
('onsiderahly sluirt of IwIuk kuee-hlBh to this healthy 
adult male, and wotild he valued at $2,5(X»; while the 
same wolsht of gold would make a cnl«' of consider¬ 
ably sinaUer alae Hnt of sixtef'n times ll\o value 
With thesis aa units to work from, we hod that a 
billion dollars In coin njetnl would make a wholly 
reapactalde flffure alonnirido the average bnugalow The 
gold, If we bad It In actual coin rather than in a single 
cubicsd piece aa lUustruted. It might lie possible to atow 
away In the houae—the latter might not be 10 feet 
high but It would probably be more than 10 feet square. 
Th* allver, however, would be an entirely different 
proiKMltlon. To get a value one billion times that 
of the lamtUar cart-wheel of commerce we should have 
to pile up the White metal In a cube nearly fifty feet 
on a elde^Hio (bat the bungalow, or even an altogetber 


more clnbornte miinsion, woubl l>c ismiplctcly thrown in 
the shade 

'I’lie case would be far worse if It beeniue insvssun 
lor ns to transport tins timount of silver bullion Tlic 
train which we would rcipilio for tills puriMjsc would 
lie made up, on tlie fate of the flKures, of I,!?.'! cars 
eucli (iirrylng Iweiitj tons of the metal Our artist 
tells us that this inilii would fill 14 miles of truck- 
(hose who possess sullldciit uirloslty may perlorm a 
simple division to find out how long he estlmiiles the 
single fieighf ear to he ()r if we felt that this dls|Hisition 
of oiir billion dolluis i|j,l not maKi- a sutllclent show, 
we might stillig the coins out, fiie(> |<i fa<’e, along the 
Atlantic seaboaiil We should then Mud that we bad 
enough of them to iiiuKe a sllier facing foi the entire 
railroad route from .Ni-w York to Ket \\esl while 
e\en If we Used the I’m more Miliiable and far less 
bulky gold dollar, we could run the \nllow streak well 
past I’hlladel|)hlu 

Kor the liiloriiialioii of those who an sullb lentlv 
lurbms to desire to cliei k up tlie iirllsl, we may say 
that tolii Biher as dcliiicd bv the current I'lilUsl States 
((linage regulalions Is valiKsI a( Ipl.'ttllt is-r pound of 
2(13 (Hblc Inches, while Its running mate in Hie clrcii 
latiou of the Kiiiiitiy Is worth per pound ol 

1 54 cubic indies 

A New Airplane Wing 

I T Is elaliniHt toi the new Handley Page airplane 
whig that liy Its use laiuliiig speeds far slowei 
thiwi at present will he possllile, or, on the other hand, 
greater loads can lie carried or higher kjioisIb obtaimsl 
with the same horgoiKiwcr it was shown that landiog 
could he safely uccnmpllshed at BiK-eds of SO to 38 mlle.s 
Aecordlng to a pnbllshtHl description of the wing, 'It 
has a much greater lift for eiery siiuare f<Kit of Us 
surfnee wmpanHl with an onllnary wing The 

(iimstnictlotj consists in having slots right through the 
planes, CMnnecttiig the lower and the upiH>r Burfaces, ami 
to the uninitiated If would appear that these slots, 
allowing the air to cscaiie from the under to the upiier 


Junurr IS, IVU VdIukki IH. Nunib«r 

Estsrtd .r 


SOI fine ol (he wiiig, look away all I he lift the 

icyerse Is cvatflv tile casi' Thi slots In thi' w-iiig 
yirto.illy ((invert a suigli wing into a nmuls’r of 
yvings and iin reuse Hie lifting jsiwer of Hie yyliig two 
or tliKs' linn h as inin h as yyoiihl lie iiosstlile In the 
ordinal y i oiisl ria Hon " 

licdinsc also of the siilelv now allulnablc bv flying 
at luia h sbiyyi i speeds a gnsit adyaine bus Issm madi'. 
It Is (laimed, loyyard lioyiinng, and "oyvmg to tiielr 
smaller size the yylngs euii lie Imill niueh more stoutly’ 
without tin reusing Hie weiglit, so tliat the all-metal 
yylngs beioine inni li nioie iiossllile isiniinen lally Be¬ 
yond Ihis, with the high lifting eiipaeltv of these 
wings it Is posHilile to My more eMIeienllv at full speisi " 
A ((iinpl(‘l(‘ ilesiilpllon of tills new wing apis'iirs in 
Hie SiiKMiMi Aiii 1(0 \N MoNiiiiy for .iMiiuaiy. U»21, 
logcHiei yyltli plielograplis and ilrayylngs 

Bridge Building in t'hina 

A CABIdlHU.lM fioni Coiuiuerd.d AHadie .lulean 
Arnold dated at I’l'ldiig, Cliliia, Novenilier 27, 
ll'JU, lejsirts ihal Hie Minisliy ef ('(iinninnieaHen.s is 
(ailing lor bids I'oi a new lirldge oyer Hie Yellow Itlyer 
IHwaugbo) on Hie 1'ek ing 1 laiiKow Hallway, to re¬ 
place the preseni liridgi wbbli lias bi-en miieli ei IH- 
elzcd as imt la'ing of siillnleiil sliength to carry prop- 
eily Uie iiioHye power Hull is iieing used Tlie pri'sent 
brldg(‘, whidi is by fai the longest one on this line, is 
11875 fis'l in lenglli, aliont 11 feel nboye liigli yvater, 
partly Ibrougli tnisses aial parily deck girder eonstnie 
tlou, all supported on ycry elaborately placed strew 
piling One liulf of Hie soisTslrnelnrt' yvas fabrlenled 
In Helginui and Hie oHier liaif in I'laioe, ami tile Moor 
syslem Is nil of the strlngi r lyis- wiHi flic openings llUed 
111 with metal plati’s 

If Is nnderstoiMl that tin' speellleatlons for the new 
hridge will call for n permls.slble loniliug of “(’oois>r 
10-.W The leiigHi of Hie new biJdge will approvluinte 
10,IKK) fis’l and yvlll probably cost Is-twei'ii $15,(HMMIOO 
iiiid $20,(KKMXX» The Ministry of rommunleations re- 
IKirts that the siM'i ilieiitleiiN yylll le ready sisui 
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The object of thin journal U to record »c<yuratetit and 
lutHily the latest scirntlflr, mechanical and industrial 
news of the dap As a weekly journal, it is in a posi- 
t»<>n to annoum'c interesting developments before they 
arc published elsewhere 

The Kditor is glad to have submitted to him timely 
articies suitable for these rtAumns, espretally when such 
articles arc acromrsnied by photographs 


“Ship Mindedneas” 

S o far na wo know, "Hhlp-mlndwlnoHM" 1« a now 
word, but oxitiUoiit for Its ptiriioHo. It was 
used rocftitly by the rhalrman of the Shipping 
Board in referring to the loiot of interest in the »ea 
and thluga of the aea liy the cltlaenB of thla etmntry 
"Unfortunately, In the yearn devotetl to tlie develop¬ 
ment of our rallroatls ami other otefland means of com- 
niuuicatlon, we loat our ablp-mlii(le<lni^ and learned 
to lean heavily on aluiw other than our own In the 
over-aeaa tarrying trade" The period of the develop¬ 
ment of our rallroada In Ita more aetlve form followed 
the Civil War, and the Civil War aaw the eloae of the 
famous cllp(»er-shlp era, during uhirli enthusiasm for 
the sea and ships was a distinguishing national char- 
aeterlstlc. 

The sliip-mindedness of the cllpta-r ship era was a 
fine spirit coiupouiided of sisirtsmaaship, roiuaiiee, and 
high commerelal adventure, Thttse were great days 
for ships and sallormen, and siioh was the spt'ed of 
the one and the Isild seamnnslilp of the other that 
there wore no ships afloat in the fifties that could com¬ 
pete in siaasl with the shapi'ly eraft that were fashioned 
on our northern roasts, and where cimld you find 
men that ciurleil their eaiiMts so dariuglv hikI with 
sinh appart'iit eont<'mpt for wind and weather as th(' 
Yankee skippers of .New EnglandV 
'I’he keenest eontests for the America's Cup never 
exdte a more ahsorhlng interest and enthusiasin than 
that with which our forefathers followed the exploits 
and compared the siieeds of the famous cliiater ships 
of sixty years ago Nor was any form of Investment 
more popular than that of shares in sonic vessel built 
tor the trade to California and the Orient And not 
uloiie the dally iinia-rs of the seaboard cities, but the 
prc'sH of the far Interior was proud to recsird that this 
or that flMiig ts'auty had rc>eled off so many miles In 
the twenty femr hours or bad cut the time from New 
Y ork to Han Uraiiclsco hy so many days. 

Yes, there was sliip-mladedness in those days And 
there was nlmnduiit cause for enthusiasm, as those who 
are fainiUar with the marvelous sailiug recserds of that 
time will tell jou Tlie most famous sliiiw were not 
what would la- callc-cl large tcslav, raiiiiliig, In fact, from 
I.CKkI to 2,(l0(l tons rt'gister Hut what marvels of 
Hissid they wc-re ’ Mcslels of the best of Uiem are still 
to la* seen la some of the old c'sfahllshecl shipping 
ottlccac, or preserved ns prkvlc-ss treasures in the homes 
of some of our retired ship musters The uuclerlxxly of 
the elipiMT was as cllffereiit from tlie hull of tlie square- 
nggeti or fore-ancl-tift mere haiitmeii of tcslay as thc‘ 
•Tlesolute" and the "HtiamrcKk’ are from an ancient 
North Itiver trncliiig sloop, for the fastest of these 
craft compare favorably lu the tliieuess and sweetness 
or their line with the modern lacing vaclit Some of tlie 
most SUCH cssful wc're hullt accorcluig to the- recently 
formiilatiHl wavcllne Uieory of those clays, and they 
show u long, keen, hollow Isiw , great cleadris*', a bilge 
round as a barrel, and a long, easy run 
The sallplan was laid out on a daring sealo, and the 
spars and standing and running gear were proportioned 
to stand the hard driving for which the Yankee skip- 
jiere were famous Consider tlie sallplan of the "Great 
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Uapabllc,” built In 1863, and the largeat of Uie oU^r 
ahliw On a length of 335 feet, tiiu height from deck 
tn truck waa 249 feet, and the length of the malnyard 
120 feet The fore and main rigging and backataya 
were 12'/4-lBch, four-atrand Ruaatan hemp rope, and 
the dlmensioua throughout the ahip were on a aiinUar 
acale As for the aastulned speed of theae ships, it 
waa simply marveiuua and la explained by their sweetly 
tnrnisl hulls, the enormous spread of canvas, and the 
big Inducements, In the way of enhanced profossional 
reputation and a cash bonua, for the captains to make 
rapid voyagea 

Thiw men were no fair weather sailors. It la s well 
authentiratnd fact that they Boa)|d>t rather than avoided 
the heavy gales, should these happen to be favorable 
to their course, and the resulta are rec-orded In their 
log hooka There was the "Sovereign of the Sens," of 
2,400 tons register, which lu IS-^S, when running be¬ 
fore strong westerly gales ou a voyage from Honolulu 
to New York, sailed on four successive days 896 miles, 
311 miles, 411 miles and 300 miles, which works ont at 
an average sishxI of 15V<i knots for four conaecmtlve 
days Consider the feat of the "Lightning,” of 2,084 
tium, which In ISTG, on her maiden voyage from Boston 
to LIveriKml. ran Into a heavy scmtherly gale, during 
which the sklp(s*r, on March lltli makes the following 
entry. “Hove the log several times and found the 
stilp going through the water at the rate of 18 to 18Mi 
knots, lee rail under water, and rigging alack Dis¬ 
tance run In twenty-four hours 486 miles " Thla repre¬ 
sents an average of 18V, knots It was twenty-flve 
vears l>efore the steamship "Arlwaia," an Atlantic 
greybcaiiid of her dav, made 18 knots on her trial trip. 

"■Hblp-mlndedtie.'is " We shall not nee again quite the 
spcirtlug ahip-inliidcdness of the middle years of the 
last century. The 26-knot spec! of the “Lusitania” 
unci the 64,<VKi-ton displacement of the “Leviathan” 
represent n limit of s|ieod and alxe which will not be 
surpassed iirobahl.v for a decade to come. But there 
i.H a more serious sblirmlndedDeas, which recognises 
the prcns'iit ooiHlltioiis as afTording a great opportunity 
for the United States to take and maintain once more a 
leading pcMlthm on the trade'routes aud In the porta of 
the wcrt-lcl In a peawful sense, aud with all friendly 
feeling toward other great maritime nations, we can 
Hay that in great iwrt our future ll«<e utsm the sea 

Recent Milestones in American Aviation 

I N' cur rc-eent review of progn'ss In aviation during 
tUc> past year. It was possible to deal with the 
subject only In a hrvmd wav without going much 
Into details 'I'he fact that vximmerclnl aviation, be- 
c-aiise of a lack of aerial laws, adequate landing flelds 
and u detlnlte government policy, did not get very 
far during the year must not shut onr eyes to the fact 
that our Anterican aircraft have advanced to a state 
of etflcleiiey which is full of promise for the future, 
and the Manufacturers’ Aln-raft Association Is fuUy 
justlfled ill elalming that decreased pixaliictlon and 
Uie general c-ontnietion in industry are offset by the 
euconragliig records of iierfonnaiu-e made by American 
machines 

In the matter of endurance, machines both for th<> 
Army and Navy have shown really remarkable effi¬ 
ciency. As evidence of this, take note of the trip of the 
"NC-4" from New Y'ork down the Atlantic and Gulf 
ixvaats and up the Mississliipl Klver to Cairo, Illinois, 
aud return, a round trip of 7,740 nautical miles, during 
which three of tlie four Paekard-Llberty engines oper¬ 
ated without trouble for 118 hours and the fimrth for 
more than 82 hours Even more remarkable aa an 
evidence of idBeiency and endurance was the trip of 
four Gallaudet two-seater machines, each pviwen-d with 
a single Liberty motor, fr,an New York to Nomb, 
Alaska, and return, a total distance of 9,000 miles, 
which was covered "without a motor missing Are’ or 
other accident serious enough to delay the party" 
AiioUier long-distance trip tesnarkablc for the sp««d 
achieved was that of a Boeing “D.H,-4-B" plane, wbidl 
was flown from Camp L«wia. Washington, to Han 
Diego, California, a distonos of 1160 miles, most of 
It over mountain ranges 7,00(i feet high, at an average 
speed of 120 miles jier hour. 

The work being done by th* Ooverament Air Statt is 
t<H) little understooil by the American public. TlMu, 
how many of us know that during last yedr Ibis 
service, operating between New 'fork and Washington 


arni^iwtiirami ToMh 
Halt X«ke City moA gya 

ma«ely one htmdred mlBiou letters at issxMgratk’ywtoN- 
rates. Again, as we go about oar daiiy AMAjk, 
reaUBe that every day this service haa 
matt pUnea In the idr and that they aW fijlmg a 
total In round trips, dally, at about SjOOO tiUtk A* 
demonstrating the poMdhiltties of timh ^ 

sufficient to insunce the day on whU^ a plaa^ caitlM 
16,060 letters from Chicago to New York in fin btem 
and fifty-Blx minntea. 

A severe test of efficiency Is that of cllrobing vrtth 
heavy load, and here we note that an Orenoo m t e h l n e 
carried font perscos to a height of 17,160 feet and 
that a Dayton-Wrl^t coap4 carvld the same nnmhgr 
of people to a height of 16,710 feet The weidtre reeard 
for height tn a stngle-neater was brought to Amertea 
by a Padcard-Lepere biplane, Which reaiffiod an effi- 
dal altitude of SSjlOO taut Nor must we forget the 
feat of cos of owr artay Biers, Donald Hndun, who in 
a Cnrtias "IVasp,'' crossed the Andes at an attitude Of 
.30,000 feet above aea level. 

Nothing wtU popularise travel hy air so qulekly as 
to iMxive to the pnbllc that it is as aafs ss travel by 
land sad sea. In this respect there hss been a great 
advance, due to two notable ai hievemeata, designed to 
eliminsto risks from fire and from forced landings. 
In the first case, Air Hervlce offidala, at Cnrtiss Field, 
saw a plane set afire In mid air and fly utharmsd until 
the gasoline which bad been poured over It had burnad 
sway. On another oct-aalon U. 8. Army officials con¬ 
ducted Bocoeasful experiments with s reversible pro¬ 
peller, Btoivptug s plane evjuipped with one of these 
within seventy-five feet of the point where (he wbesta 
first touched the ground. 

A consideration of the above highly creditable record 
of achlevemeuts proves that the past year has been 
marked by a great technical advance in the art The 
pUne is ready for the public; all It arts is for proper 
laws, adequate landing fields, continaed governmental 
encouragement, and suffldsnt finandtd support by the 
public for the establishment of new rontes of travel and 
the Improvement of the few that have been put in 
service. 

tVo Gi«a«tie Waterpower Devetopmonte 

T he present high cost of fuel is not an unmiti¬ 
gated evil; for under the spur of necessity we 
are being driven to make ise of other ustural 
wMirv’es of heat and power than coal and oil. on a 
scale that otherwise might not have been attempted 
lor decades to eoroe We have particularly Jn mind two 
|K>wer developments, cue In England, and the other In 
the United States, each of which will be far greater In 
output than any watoriKiWer plant at preswit In ex¬ 
istence or contemplated t)f these, the British scheme 
is the more original, since It contemplates the uae of 
the tidal power of the estuary of the Severn Hlver. 
That the whenie Is not visionary Is prtrved by toe fact 
that the IntesUgatloos and plans have been drawn op 
under the British Ministry of Transport Briefly 
stated, a dam '2Vj miles long will be thrown across 
the mouth of the Hevurn and In this dgm will be in¬ 
stalled hydroelectric turbines of a total of one million 
horsepower. 'I'he toui fall of tide la thirty feet, and 
to secure a continual supply of current, 50a,00f» horse¬ 
power wlU be delivered direct to the Hue and tbs ,ptl»r 
600,000 horsepower will be ntJUxed In pumping water 
to a blgh level reservoir, which will sa]mly l^dro- 
electric turbines during the five hours in which fiis 
stage of the. tide will ptevent operatioa of to* turttoa 
plant iu toe hialn dam. 

The American scheme <*oat«nplntee the bollliiiit of 
a dam 500 feet in height, which will l(npoan4 OS par 
cent of the flow of the Colorado Siv«r In a afonig* 
basin over 200 mites lu length, Impounding mora 
forty million acre-feet of water. Tlij total . 

electric development as thus provided f« wUi bg ijw 
fdur ffilUion horsepower. It is coatemplatod to dig- 
tribute this power over country covered by a mdtaa of 
POO miles, and embrsclng eight of the Westoni «|ates. 
Tbs grow hydradUe head of 8460 feet wUl b* dbVsl- 
opw] at four totwnto power stotlona, loeatod alang tfi* 
course of the river. The seben^ hag bsuA «Ri4«r to- 
vestigntim for sersni yean, a^ tfia tpididatlM 
oently predriitod to jthg {yrag Oiwk^^IMs 
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Vha Garauui B«ttI«iUp — A naval 

officer, wxlWMtg of tbe ex-German bataesblp "Ogtfrlea- 
laod,'* qpMiha favorably of the watertight construction 
of la«h aetMtrate fire and engine room on Unis veasel, 
whteh tn now at the Bno».lyn Navy Yard. He thlnka 

la doubtful If a single torpedo or mine, or even two, 
would sink the ship. There are seventeen watertight 
aubdlvUtons from forward oft, and within the engl- 
neerlttg apneea tieae compartments ore subdivided by 
two^ro-and-aft bulkbeade Into three separnte water¬ 
tight corapartmente. There are no doors through the 
bulkheads below water Una. 

Toritodo Ineffldaney,—It seems that in the earlier 
muntlm of the war there were many cases In which 
British submarliie attacks on warships failed because 
of the erratic running of torpedoes One submarine 
officer of dlsdnctlon has stated that In the first six 
months of the year, the British "mlsBed bagging five 
large and seven small German war vessels in conse¬ 
quence of torpedoes running badly ” It la thought that 
the fault was due to Inoillcient iiersonncl who were not 
properly conversant with torp^o adjustmmts Sub- 
sesuentiy, after more thorough training of ton)e<lo 
s[K>clall6ts, the difficulty dlsappoared. 

Daniels Now Favors Disarmament. — It i‘4 grati- 
fjHng to note that Swretary Daniels has dropped the 
club of a snf»er-navy, with which he fatmuisly ltniiglne<t 
he could drive unwilling nations Into tlX' Leagne of 
Nations, and has now cjime ont In favor of an amicable 
discussion of a rtsluctlon of armunjents by the naval 
powers that are most concerned Wc hn\e alwavs n*- 
gardod the call for rushing to completion the 1PH1 thr<*e- 
year program and tlic threat of a wn-ond tlinH^-joar 
program as one of the most lll-tlmwl and. In Its effects, 
most disastrous xs'lUles ever set forth by a naval sec¬ 
retary Mr Daniels cannot do better In the closing 
days of his tenure of office tliaii seek to allay the post¬ 
war ensplclcm and unr«*et which bis "big navy" talk has 
started. 

Panama Canal Defenaea.—Plans have been drawn 
up for rendering the I'anama Canal liiipregnaldc 
These arc additional to the existing plana for the 
mainland defenses and Include the idaclng of several 
of the lougeat-range rifles on Talxiga Island, which Is 
Iwatetl about fifteen miles off the I’aclHc entrance 
I'rcsumably, theet‘ guns will hr of the new 1 (1-Inch 
pattern. At the Atlantic end then- will 1>e a Bjstcin 
ot track* designed ft)r the heaviest railroad arrtllery 
mounts carrylni, guns of large ealiliers with a greater 
range than those ItistalhsI on the most powerful dread- 
naughts afloat The terrain at the Atlantic entrance Is 
well suited to this system of mobile artillery, which can 
la> fully scr«*ened by the dense troidcal growth charac- 
tcrlstle of this k>callty 

Active Construction of Oil Tankers. — As an evi- 
(U’uce of the activity of our private fsmipniilcs and 
\ards In the construction ot shipping under the pro¬ 
visions of Section 2J1 of the Merchant Marine Act of 
1920, the Dnlted States Sblmdng IloanI has pnbllsInHl 
the names of seven isiuipanles which have retvntly ap¬ 
plied for the construction of the following ahlps, the 
capacity of which Is given In deadweight tons For the 
.\tlantlc Coast Comimny, two m-hiHmers of 2,400 tons, 
for the Boston Maritime Corjwrntlon, three schooners 
of from 1,700 to 2.-HX) tons, for the l.iiekenlnieh Steam 
ship Company, a tanker of 8.M00 tons, for the Stand 
ard Oil Company, five tankers ranging from 2,800 to 
11,600 tons, for the Alaska Steamship Comimny, a 
(1.000-ton twln-svTcw cargo motor ship; for the Culvert 
Navigation Compapy, a 10,200-ton tanker; and for the 
Sinclair Navigation Company, two tankers of 6,tHX) 
tonif deadweight. 

The Jutland Contruveray.—A disappointed British 
lay VrltW on naval topics, cbunfrlned Is-cnuse hla runge- 
fludlng Inventions were not accepted bj the British 
-Admiralty, started, after the battle of Jutland, a 
savage attack upon Admiral Jellleoe, who was In com¬ 
mand This was gleefully taken bp by the enemy, and 
also, by certain elements among her own allies that 
were Jealous of British eea poSrer, and thus started the 
so-calted Jutland controversy. The ('ritics say Jellicoe 
should have dadhed in and sunk the German fleet that 
aftwmoott and night; Jelltcoe’s defenders Irelleve that 
since the fate uf the allied cause hung uiion the abso¬ 
lute conttbl Of ^ sea, Jellicoe was absolutely right In 
bel«|f oottfeht to'drive the Germans hack to Kiel and 
WHtaelmt^k'mt and hold them there His courae was 
hot epeetad^r, hut it was sane strategy, as the event 
proved To jpHn a vlntoty with his fleet practically 
iBthct WM Wiser than to gain one with half Ws ships 
*t bottom ot the sea, although the latter result 
wwri?i hdt* been emiBeotty plesslng, apparently, to 
n»ost of hie ertttos. 


Science 

Housing Conditions for Stock.—The Committss on 
Ventilation of Farm Buildings of the American So¬ 
ciety of -Agricultural Knglueers la making a study of 
the proper houaing conditions for live stock in various 
parts of the United .States and Canada An article 
relevant to this subject, «<ntltle<l “Climatic Dairy 
Bams," la published by Messrs B Clarkson and 
0 8. WltnaJi In the newly founded lournul (//rtcui 
tural Enginrering The writers have divided the country 
into four well-defined xones. based on Bustalned low 
teintveraturos in the winter months, and have out¬ 
lined the proisT type of ham in Its relation to such 
conditions for the several aonos 

A Rat Adopted by a Cat.—In her recently pub- 
Ushe^l book "Wild Creatures of Garden and Hedgr>- 
row,” Miss Frumvs I’ltr states that she gave a baby 
rat, still blind, feeble mid vem naked, to a cat wbois- 
Utter had been reduced to one kitten, tben 10 dijs 
<ild I'd her surprise, tbe eat accepted this unusual 
foster (hild “Tbe rat,” says Miss I'Itt, “was eleamsl, 
fed, fivndled, tended and treated lust like tbe kit 
ten, along with whbh It was rearisl Kven after 
another family came to oe<-iipy the tat’s attention, 
she remnlmsl on friendly terms with the rut mid 
ofteu paid him a visit Tbe (ut In question bad 
been a good ratter, but after tbe iidoptiun ratting 
was done with'" 

The Seismological Service of Hungary ha.s re¬ 
sumed Us work, wbleli was partially Interrupted bv 
the wai, and has iiubllshed In one volume u re)airt 
on the seismograph rc<oi<ls made at Budapest dining 
the vears ]013 1919 The director, Dr It do Kovei- 
llgethv, states that q l.ii'ge amount of apparatus had 
been ordensl from Itussia In 1913, and that w'hen the 
war broke out he blm-ndf wiis In Bussi.i, m Ids lapucitj 
of seeretarv of tbe Inlenmthmul Selsmologkill Asso 
(iatioii, making arrmigements vvltli the late ITlme 
ikilltzliie, proskleiit of the Association, for the flfth 
ecnfereiieo When, at the end of August, 19H, he 
sm’v'eedevl In returning hi Bnduiiest, he found the 
selsmologk-al observnP'rv diaa-rtevl, the whole st.iff 
having lieen called to the <-okws One of tlie assis¬ 
tants, A Hllle, Is still 11 prisoner of war In Sllierin 

The Radio Compaaa.—The U. S IJghthouse Service, 
ulth the aid of tbe Iliiieau of .Standanis. b.is la-en 
carrying im exiierlments In radio dlreitlon flnding as 

II incuns of navigation In thk-k weather A radio 
dlreitlon tinder was leieiith Instnlksl on tbe tendi'i 
"TuHii, ‘ and uutomatii wlteless signaling niiparatus 
was plaivsl at tbe Si a Idrt light station and on tbe 
\mlirosv* t’bnnnel and Flic Islniid light vesKidK 'ipo 
dlieitlon finder U -i> iiiraiigi'il that tbe dinstloiii 
maj be read direi tlj on a stniidard uiagnetk eom- 
piish The uiitomatli. wireless fiunsimttlng sets are 

III simple design, requiring no e\|s‘rt knowleilge In 
Ibeir operation and no nieibankiil or eiistrkiil ad¬ 
justments aftei tbe InhliilliiHoii has been nmiiilelisl 
The use of tbe dlieitloii llnilet Is also quite simple, 
requiring no previous kiiowksige of wlteless k legr.i|iliy 
During the pieltiiduaiv tests the tnaster of tbe (etider. 
after a few lulntites' iiisliin (Ion, was able to opeiate 
the eoinpuKS without dilbiiittv, and in a run of about 
43 miles, (luring wlinli In- navigated Ins vessel eii- 
llrelj by tbo radio loiuimss, be biongbl the tetider with¬ 
in StXt feet of Fire Island light vessel, for which he 
was heading, with onh three readings of the eempass, 
the last ladiig taken at a dlstiime of uhout 15 mllch 

Systematic Photography of the Aurora.—The work 
of I’rof Carl Still mer. In Norwnv, In making slimil 
taneous phottigrnphs of the aurora at two or more 
stations In order to determine Its exact uUltiide and 
position In spais- has now develoiasl to such an 
extent that, ilnniig the remiirkahlc dhsphl.v id Mureh 
22-2.'}, wven stations mniiocted hv teleplnme were In 
oiswiifloii via, B'gdo (.Stiiniier'h home), Osiarsliorg. 
Horten. Christiania, Konigsberg, FKalrikaslmld ami 
iMmlmiis The dlstamva lietvvwii stations range ft out 
2i> to 89 kilometers During the years 1911 19-2(1 
the stations at Chrlsttanla and Bjgdd have made more 
than .Hut) siiieossfiil pairs of simultaneous )iklutes, be 
sides about 200 single pictures Many fine phope 
graphs—niugle, double and triple—vver«' sei ured of 
the aurora above moutkaied Several single photo- 
gruiiilis were made of somie wonderful blue rays, 
which formed a “ciironii'’ of daxr.llug brllllnney, and 
which were so Inten-ie that they were photographed, 
with an exposure of less than n second, after the 
dawn had ao far advanced that flrst-maguitude stars 
wore barely visible. I'rof StOrmer reports that pre 
IJmluary measurementii of his photogrammetrlc pic¬ 
tures indicate for Gm u|iper limit of the auroral rays 
In the recent display an altitude of the ivrder of 500 
kilometers (SIO miles} No aurora had prevkuslv 
been photograpbtMl above olsmt 300 klUaneters 


Autoinebile 

Solution for Tires_It is stated that bicycle tires 

and Inner tuls-s of mttomohlle tires may lie ui.iile quite 
safe from small punctures by using a llliorHl amount 
of the followiug mixture. I’roeiire 1 pound of sheet 
glue and dissolve il in warm water—enough to dissolve 
tile gine only After the glue has lieen dlKsolveil add 
1 (piart of molnsscH Itcinove the valve and Injeit tills 
mixture—ahimt one dipfiil—Into u blevcie tire anil a 
(orresisiiidliigly greater nmoiiiit In auto tiils's, depend 
Ing on their sDc Iteplaee the valve ami blow up the 
tm* This mlxliire seml-hardens Into an elastic jelly 
Tills trontiiieiif will stop all leaks In a tire 

Kmergency Repair of Rim Cuts.—Rim cuts are 
often given up as liopelchs by tli<‘ motorist, but they run 
la‘ repalrvsl In an eiiieigeiuy In tbe following manner 
Drill or punch ii series of holes on eacli side of the 
break at iiiterviilk of W. of an Inch and far emaigh 
from the mlgc so tbal tlicv will not pull out Face the 
lioies with a eoid m.-ulc of six strands of hraidisl tlsb 
Hue. ravvlude bell lining, or any braided iiiril aixmt 
3/3'2 of an Incli lii diameter Soak tills lacing In paralbn 
Of wax to make It waterproof, tlicii fin cad it ttiFiaigh 
the first bole wind it aroinid the ts-ad. through the 
second hole, and so on let six Inches of the cord or 
lacing hang over on (>iiib end for tucking away b'lnally 
plH(c a hlow-oiil patch over the lacing inside the sIkh- to 
protet t tbe tills against injlirv 

Large Export Trade in Motor Vehiclea.—That the 
motor velilile maiiuliu liirei s oC tlie Fniled Slates 
bnv(‘been busijv engaged In lultlvating foreign markets, 
despite the unprei cMlenled doniesilc demand foi ihelr 
prcskict. Is reveiiltsl in (he fm t that e.xisirls of istssen- 
ger eiii-s and motor (links In llie 19‘20 fiscal year were 
I.5H pel (XMit greater Ilian Hie prevnais twelve inonihs 
and m-aily 7', per unit liirgm tliaii In 1917, the lH‘st 
previous yeai In the twelve niontbs ended lime 30Lh, 
last, tilt United Slaii-s ex|Hnted 11,5,519 passenger cars 
valued at if41.577,r>84, a total of 1.39,875 moloi vehicle!, 
worth iieurlv .f 1(!7,I»I»),IHK» 'Ibis (otnpnred with 54,212 
veiiblesof all dnssos valued at $79,08(5,11X1 sblpfied out 
of tbe country during ilie previous year and represents 
an Increase of nnne Ilian 59,iXN1 velililes over (>xports 
of 80,7R5 111 I!I17 

Wireless Telephone for Automobiles.—A compact 
wireless teli'lilioiic set opciiiteil vvltli ciirii'iit from the 
batteries and generator of an iiiitomobile and transmit 
ting and rtnidvlng over an m-rlnl wire stretched from 
flit' top of tbe windshield to tbe radiator en|i, is the 
Istesl evjnipnient jnovnbxl foi the modem motor fflr 
oi tnnk 11 IS one of tln> new devidoimients intro 
(knxnl at the lOledrnuI Exposition recently held In 
Grand I'eiitral Faliue, New Yoik, This apparatus, 
(•veluslv!' of the batteries and aerial wire, la contained 
In a box a cubu fmit in si/s> and the weight eomiik'te Is 
(50 isauids Tile pine of a double set, one earrlfsl on 
the automobile and flic other set up nt home or at the 
office, is $3.5(1, wliuh Is not siillu lently higli to dlseour- 
nge anvone vvbosc business interests wcr(‘ such that 
tlp>y had to Keep in isaistiint commiinlcation with their 
office or home II Is not e\|Het(s1 that many business 
men will hml it mscssiiry to use an outht of this 
niituri', Imt It is eomfortliig to know ttnit such an outfit 
is available If neisled Its utility on motorboats and for 
military purposes is apiinrenl 

(Meaning Automobile Mechanism by Spraying.—A 
n(;vi>l nietliiHl of (leiinliig aiilomobiles is ts-ing InstalliMl 
ill some of the garages 'Phis new cleaning pr,KX»8B, 
which Is the pr'sliK t of a Fhiengo firm, Is stated to tx*' 
diKxi the cost of the work iiiul also eliminates the ob- 
Jis-tionable features loiiiieeted with the orvllnnry meth¬ 
ods of cleaning 'I'be apparatus usisi eonslsts of a long 
iior.v.le, held by tlii' cqs'rator, through wlilcb a mixture 
ot air, oil and wiiler Is sprayisl on the niitouiolule 
fiiimc, axles or engine at a iiiiifonn pressure of alsiiit 
IXI tKiiinds |iei Kiiiime Inch 'I'ho nozzle discharges 
the iiiKtiire in the form ol a spray, vvhl(U is dlrect(sl 
against Oie siirfius' to be eloanisi at an angle of alsvut 
45 (k'gns'M from a d1-tiui(x> of 18 iiicb(»s (hie gallon of 
oil is us(sl to about IKXI gallons of water, the proper 
mixture iK-liig SC! iinsl by regulating valv<‘N attached 
to a KisHdal oil tank '1 be mixture of oil and water 
Is carriisl to the nozzle by a "4-lneli ruhls-r hose, the 
stream lielrig tiroken up at tlie nozzle by air supiiUed 
tbnmgh a hi-tncli idiiple 'I'lie teui[>eratiire of the w'Hter 
used Is alsmt 190° to J‘20* Fahr , and the oil Is a light- 
eolored gas oil or isdnileum dlstUlntc liaving a paraf¬ 
fin Irttse 'I'be cleaning ran Is' done inside the garage, 
but more ismveniently outsub' It Is stahsl Unit by 
this method an automobile ran Ihv thoroughly cleaned 
and that no dlffienlly Is exisTlenced in using tbe process 
In severe winter weather, and it has tieen o[>er*f»d 
with entire Biux-ess at zero temiH'rature 





Canada’s Niagara Development 

The Details of the Queenston-Chippawa Project Now Being Pushed Toward Gnnpletion 
By J. F. Springer 


T he iUffewnf*' ill iK'twifii l.nkoH Eri»‘ anil 

Ontario i« 330 fwt 'i'hi' IIjilriKiit'ctriij Cominlaslon 
of Outario proimacfi to utilize? 8t>r> fi'i't of tliiw tiead in 
dpvclojiinjr elwtric [mwor 'i'lio plant us nt present fon- 
oi'ivKl will liuvi! a eupaclty of 300,0(*0 horm-iiower tliia 
cnorcy iielns devcloited from a flow of 10,001* stH-ond- 
foot 'Mils nocmti to ls> a hlelier praclloal pffloioncy 
than has lioon roall^wl liv anv of tlio other Niattara 
developments AciordliiK to a eoiitcmporary, tin* old 
Niauara lllver power plants Rot from 111 to horsi'- 
IHiwer per seeond-fisit, the Ontario Tower Oimpanv'a 
development on Uie t'unndlun side is In the uclRhlsir- 
hoisl of 17. and Uie Hvdraolle Tower (loinpany’s de¬ 
velopment on 0»e Unlteil States' side, ahoul 20 The 
enterprise now tadiiR imt thronsdi hy the H.rdroeleetrie 
f.’ommlsslon, slms' ft will net .30 horsepower tier siHSind 
fiHit. is Wt isT eent In adviinee of tho fiest of the 
others 

'The mni> kIiowh tfiat the two most eastern of the 
(inmt Takes overlap eiii h other In an east-west dlnH'- 
tinn At the eastern end of the overlap, Uie NlaRara 
Iliver eonnists the two lakes Nlauara Falls is sit- 
nuted nt a point on the Niattarn lllver somewhat to the 
north of the middle Natoralty, the various diverslonH 
of water alsivii the falls tend to rislnce the volume 
passing over the ledae The total flow of the river 
Is estimated at 22<*,(>(Kl second-feet There is an aKn>e- 
inenr lietwisai the IJnItist Stafes and ('iinada, under the 
terms of whh li 56,(100 sisond-feet arc ntlottiHl for power 
developments OaiiHiln has the nnht to 30,000 and the 
I'nlted stnfcH to the 20,(*00 lialanie At the present 


moment, the (.'omnilsHion isuitrola nearly 18,000, and the 
project now under construction will add 10,(KNl. It 
may lie seen that our Canadian friends are busy utllla- 
iiiR their share 

The new' ilev elopmeiit Is aasoduted with the names 
of two towns oil the Canadian aide On the south bunk 
of tho Nlofrara Ulver just liefore It makes Its (treat 
leap is the town of Cbi|>pnwa Here the Welland River 
joins the Klaeara, after llowiiiK in u 8<*uerally east¬ 
ward direction Another name for this stream U tla* 
Ohiiipawa River Four and oue-hulf mvlea of this river 
are beliiK oaiiHllzed from the Niagara River to a iiolnt 
near where the MIcblRHii Ontrnl rrosat'B. A power 
canal Is being constructisl north and northeast for a 
distam-e of nine miles This brings ns back again to tlie 
Niagnra River, but lielovr the falls This point of 
junction is at (iueenston. Here the power-bonse Is be¬ 
ing hs-ated The whole euterprlw* muj lie termiHl the 
Qii(s>uston-Chip|>awa Develoiunent. In the Island thus 
treated, the (Canadian) city of Niagara Falls Is slt- 
imteil In fait, the power canal passt-s close to or 
Uiroiigb Us outskirts 

A remarkable feature of the foregoing plans la thi' 
reversal of the Welland River for a distance of 4'/, 
mill's from Its tuiiiitb And not only this, but the 
western (lart of the river will no longer send Its waters 
til the Niagara River alsive the fulls but through the 
jiovver canal to a point lielow them. Through the 4'(i 
inlics of the river lieil, the Nl-igara River will w*nd 
water vvostwanl to join that of the old Welland River 
in the (Miwer i-anal 

The veliK'ltles of flow In the old Welland River bed 


l>e aooninted for by the drop In lavel betwMoi the 
Niagara River and the control works, and night by tbe 
drop In the iiow’or-caual Then two feet are allowed for 
the drop In the Niagara River between the power-house 
and Lake Ontario. Tho rematulug three feet are al¬ 
lotted to friction—one-half foot to friction In tbe canal 
and feet to friction lu the tienstocka 

In general, the power-canal runs throogb a region 
where, after the removal of a heavy stratum of soil, 
the canal is bottomed in the rock. There is, however, 
a notable ekceirtlon to this at a point opposite tbe 
WhlrUioot. Mere the rock Is too fsr down to permit 
Its utllixatlou for the bod of the canal. It Is conjec¬ 
tured that tills sudden deeptuilng of the bed-riK-k levid 
marks a former cviurse of the Niagara River gorge. 

Tlie form of the lied now lielng excavated for the 
jsiwi'r-cansl varies a good deal. There are no leas then 
six varletlcH of representative cnsw-scrtlons. Near the 
lieglnulng of tbe canal, tlie Inittom Is TO feet Wide and 
the banks are mislerute slopes. Tbe canal Is here 
wliolly lu tbe earth. The banks are, however, pro¬ 
tected with u hi'avy rip-rap facing. Farther north, tbe 
canal Is dev'p In the rock but has earth on each side 
near the top The upt*er part Is aeeorUlngly provided 
with a considerable width between Ute bunks and mod¬ 
erate slopes down to Uni>a mT bark soroewbat from the 
margins of the rock. Tbe rock portion has vertical 
sides atm farther north where tbe earthen portion 
Is di*ei)er, Oie rock l>art Is narrowed At another loca¬ 
tion fartlier north, there Is the earth section and tbe 
(Conftneed on poge 55) 
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ucctuuulatliur OQ tala band*. Or agala, tbe officer a( 40tli 
rcleaoefi traffic on ttie BTcnae while 42tid la oi>en to 
croaatown traffic; and Unmedlatel/ the back-wash from 
tliie blockade surset ba<4c a* far aa 45th, and there ia 
ctnnplete deadloAc here, with neither north-aud-eouth 
nor croaatown traffic able to more, 5lo the PolltH" De- 
iiartment decided that In the Intereata of a maxlninin 
vohlcnlar woaement tt was eaaontlal to Introduce some 
system under which at all time* the avenue should 
Iw etthA- oipen to traffic throtnthoat Its lenicth or closed 
In favor of the croaatown stream at every crossinR. 

The tower ara* pdt np to pwwide the neteasary cen¬ 
tral control station for speb a system. As a matter of 
tact, there are other towers, at 34th Street and other 
points, relay the adsnaU frean the main tower at 

42ud; but tbeto ora sot really necessary, since tbe main 
tower la vtslttfe tram all points between Wsshlnaton 
H(|uare and 0^ Street Faclns north and south on 
this main tower are three btitre llshts. Ttakro Is a Rreen 
liaht to lAdtoatOthst tbe avonuo is open; a red URht 
to show tbit It 14 dosed In favor of toe crosstown 
traffic; Ond 4 Wh&a or yellow llrfht set between the 
other two, tn vorntni; of a dianse. 

Tbe tower lit met deaigned to do away with the 
officers at toe ladNdlud ceosalnaa, but merely to so- 
tterlniehd' iHtd itotedlfihto their wwk. Sach officer 
obeys toe dlWele from the , central tower Implidtly 
The yelloer wiU44n«i which flashes for several seconds 
before to* Shift, SMT* from flreen to red, Rives him time 
te cel tH tidDto- apd south-bound traffic cleared off 
his crofsl^) mk'DAuHn toe nd flUhlly bSams out. 



Tko Bureau ef Standards dsveloped this instru¬ 
ment for measurtnc the intensity »f the sun’s rays 


(Vtillmctcrs fiK'iLl Iciiiftb A novel feature of tiie de¬ 
vice for BtudyliiK smi rays Is the cylliulrleiil lens which 
fadUtutcK its (n«Tiition without clockwork, the ails 
iK-luK parallel with the silt The rellwtioii from the 
BUii, foeum'd JeriKlhvMse on the silt. traveU slowly, 
which Imt olTers opportunit) for ii aerli-H of readiiiKS 
without resettluK DlspliuliiR the center line of the 
Molar ImuKe 1 eioitlmeler alonn the silt enusee a varia¬ 
tion of only 1 to '2 i)i‘r cent lu the ineUBureinent of the 
sun rays The Imiiire wmh accurately adjuated to 
within 1 millimeter lenKthwlw* on the slit 

SliRhtly turn the worm Rear, and It Is easy to fol¬ 
low the Bun ThiK Rear Is fiisteneil to the polar axis 
by a screw which haw a handle A bIIrIiI twist of the 
screw ndeasea the Rear for niieeily hand settinR of the 
Hjiectrowopc lu correct iiscenHlon, 1'he di-clination set- 
tlnR Ik Bci-ompllshed hj a screw clamp, tlie line adjimt- 
ment of which Is obtained by another screw, workliiR 
In a nut attached in a pivot to tlic board supiMirtinR the 
spectrosi-oiie A eountcrwelRlit is an accessory of too 
wiulpmeut, and when weights are used there is no 
vibration from the wind or from the manipulation of 
the worm gear. The apimratus was heated on a lawn 
when making solar-rudintlon-lntoiiMity measurementB, 
the weights on the cross boards Insuring steadiness In 
oi>eratmg the mtelundsm 

'I he siKH'trum WHS produced by u«t> of a ipiartv prism 
and two phino-isuivev ipmit?; lenses, 0 centlmclers In 
dlametor and 18 lentlmcters focal length. These wore 
mounted upon an nlninlnum plate attacheil to the honni, 
{Continued on page 58) 
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The Romance of Invention—XIX 

A.n Inventor of Fighting Machines and His ^ork in Adding to the Efficiency of Navies 


R EAn Al>.\mui. nRADLET A. KISKE hnw Htatwl 
erapliiitliiilly that uo man tleBorvcs the title (if 
••fattier of tile new nfl^y" But no man eun stand ou 
the deck of n linttlesiiip, look aliout the modem mighty 
flKlitliiK luiiciilne and see moni Inventions, devices and 
aclenttflc and ineclinnleal adaptations that had their 
origin In the lira In of the observer, than (!an he. If he 
be not "father'^ to the meehanloa of a flgbtlue ship, 
he may safely he denomlnatod one of the principal 
tveavers of the pattern which has made the United 
States Iloatlug mtshanism of destruction the most 
highly developed in the world. 

Admiral Flake was itu Inventor from boyhoisl. 
Among Ills early ns.-olUsdlons Is an Idea for distilling 
sea water, which he Imagined might have been highly 
useful to Uohlnson Crusoe, in whl( h the VHjior of boil¬ 
ing water was eniigbt In an Inverted cone with Its rtm 
turuisl Inward to fonn a ciniilnr cup, the outside Udug 
chilled by citlicr air or water Another was a pair of 
separable sleevt' links, to avoid the annovanec of in¬ 
serting the ordinary links, \\hi( h were later brought out 
cominerelullj and proved ,i great siu ei'Sh--Indeed, one 
Imys them now It was aiiothor a patent, but Admiral 


By C. H. Claudy 

Admiral Flake has so many naval Idtms to bis credit 
nud has seen so much of his thought and orlglnnlltv 
liieoriHirated In the nnvy with which he, literally, grew 
up, that It is difflctilt to select the most important for 
mention But the two which perhaps are the great¬ 
est monuments to his ability are his system of adapting 
teleseoiM' sights to navy guns, and the invention the 
torjiedo plane. 

Admiral Fisks himself refers to his Invention of the 
npiillealioii of the telescope sight to large and small 
navy guns ns “the most Important Idea I hud ever 
had •’ Ther*' seems to In* no question whatever that It 
at one stroke revolutlonlsied gon-llre and raiwsl naval 
gunnery from the lowly rank of a, literally, hit or 
miss plee(> of guess work, to an exact science It Is 
strange to relate that thla Invention came into being 
through the use. by the Inventor, of another Invention 
of his own The Flske range Under, w'hich was. at the 
time It WHS first used, the most sii(>ressftil device pro¬ 
duced for measuring ranges up to three thousand 
yards, the maximnm elTeetlvo range hi 1880 ('I was 
idle during a cessation of practl<* tiring on the ••Balti¬ 
more ” Admiral Flske (he was not Admiral then) 


of the gun eviual to a certain predetermlnad angle <if 
elevatlou necessary to cause the ^o}eoUle flrad from 
said gun to travel to a given target, and aecood, noting 
the moment when the line of sigM of eatd ailjuiited 
telescoi>e Is caused by the movement ct aald supporting 
platform to intersect said target" 

This will be recognised as the gnn-dlrector Byatom, 
adopted by all great navies and usually attributed to 
Admiral Hlr Bercy Bcott who devaloped It practically. 
From It developed Flake's later patent for applying an 
individual teleaeope sight to each individual gun. Thla 
was mvoiupllsbed essentially by securing the tele- 
scotie, not to the gun itself, where sights had always 
been semired before—in such jMwition the talaeoope 
would have atiurk Itself through the eye of the gunner In 
recoiling; hut rather to a part of the carriage which 
moved wlt^ the gun but did not r<«olL 

It WdulA lie ImtHiKsnile today even to think of n 
mislern fighting ship without electricity, without tele¬ 
phonies. Vet Admiral Ftske liiis not only seen the Old 
rough-and-ready fighting ship transformed from a roiuth 
bull carrying crude guns with small range to a highly 
siieclaUxed fighting mm blue which Is one large and 



Rear Admiral Bradley A. Flske and one of his torpedo planes, which he is confident will eventually make naval warfare quite different from what it has been 


I'Iske roealls his iineiithin of the same Idea years 
bcl'oi'c It was exploited eoinmerclally. 

With mole imlents to his credit tliiin he could count 
for the SiiLMim Amkiih vn, iiml having seen some of 
his more hash Ideas iidoidi-d all over the world Ad¬ 
miral h'lfikf can siirelv lay claim to Iwliig one of the 
siueessful mcmhiTH of the tribe of those who (rt'ute 
the new and iiselid from their powers of thought and 
iiiiagliiHlioii I'lnancialh, Admiral Flske protests tlial 
he doiihts If he has mole ttiiin 'broken even" on the 
game, first, hei iiuse mnnv of his more irafiortant devices 
have been jircHcntod to the >n\.v in the siTvhv of which 
be deiised ibeiii, and sei ond. heianse he has sfieiit so 
iinicli of the proeissls of other Inventions in develoiiing 
sflH others 

“And Jet." he says, 'then' tiaie been times when an 
liixeiition made me some nionei whhh was most wel- 
(suue, as In the ease of an uiitoniiilh lend pemil. which 
brought me a cheek for a thousand dollars in royalties 
when I nts'ded it most The' fmt that tlie sales of that 
highly siieis'ssful nutomatle lead ih'ik il droiiiied off to 
nothing shortly thereafter, for the very g(H»d reason 
that when the jienell was dropped the lead In It In- 
Mirlahlj broke has nothing to do with the nis*d for 
Ihiit llionK.ind doll.irs nor the welcome It reis'lvisl” 


was looking thnnigh one of the tek-sisifios of the range 
finder and watching the cross halts of the instrument 
slide up and down on some sailing vessels, as they and 
the "Baltimore" dipped and rolled In a quiet sea. 
Right then the Idi'ii «iime to him that If all Uie guns on 
one broadside were elevated at the aatne angle from 
the dis k while a teleseo|ie on de<-k was so dejiressed 
that the vertical angle hefwi'en It and that of the 
guns was tsiiial |o the elevation of the guns necessary 
for the range, a broadside could be fired with so great 
an iKTiiraey that every shot would register on the tar¬ 
get at once Admiral Flake’s lrt«‘a was to "lay" the 
guns parallel with the deck, or at the same angle almve 
It, deprtms the telesiHipe to the correct angle as shown 
on a (Hal. find the target on the i,>ros8 hairs with the 
roll of the ship, and then fire all guns togstber by 
electricity, and make them all hit at once 

This Idea was patented, and the single claim which 
It carried U given herewith. Imeause It In a way 
uudcriitsi all the modem practices of naval gunnery. 

"The methcsl of pointing a gun located on a rolling, 
Ueolliig or vibrating piatfona, which consists in od- 
lustlng a telescope, also located on said platform, and 
movable on a transverse axis npitroxlmately parallel 
to that iff the gun nt an angle to the axis of the bore 


complicated piece of sctentific apparatus , he has him- 
w-lf Iweu at the heart and front of the army which 
Introduced the midern servant electricity Into the fight¬ 
ing machine. It was In connection with his range 
flitders that the first telefiUone was evor^ put „on any 
fighting ship (the U S. S. "Baltimore").’ 

The Invention of th^ tonsslo plane has not yet been 
recognlsedSiy the world at large to the extent which 
Admiral Flske believes It will lie recognised; bbt It has 
lieen virtually adopted by the British, Italian, Japanese 
and American navies, and its development Is being 
strenuously prosecuted The torpedo-iilaue system of 
fighting Is that by which an alitdune or seaplane, 
equipped with an automobile submarine toritedo which 
may lie detached at the right moment, attacks a fighting 
ship and launches tlm torpedo at such clow rmtge and 
with such easy aim that the ship la practically helpless 
before the attack. 

Admiral Flske believes that the day of the blg-gun, 
armored ship, as the imramount fighting unit on the 
sen is nearly over. And be bases his lielief on a simple 
argument; which critics have not yet bean al»le to refute. 

"In considering the relative merits of two llghtMw, 
whether they be men with fists, or men With pbrtols, 
(CosBauerf on poffS W) 
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C«rr«it bum of the Sdentifle American 
« * Moathlj^ 

T HK papef read l)efore tlwe rw'ent moetlnR of the 
iumericun Aiwoclatloi) fur the AdTaneement of 
.Science, by Prof. Albert A. JUchel.wn, announcing that 
by meaiM of the Interferometer, he had been able to 
mefapre diameter of the alar Bctelgense In the 
.-onatalUtloo of Orion, ha* awakened public Interest, 
an«w. Into the vaat extent of the unlvetoe. Of pe¬ 
culiar Jutereat In tnla connection 1« the leading article 
of the January iBane of the Sk'ixNTiFir Amhuican 
M oaTni.y entitled “IJmlf* of the Universe/’ by Dr. 
Svante Arrhenlu*, president of Nobel luatltute of 
phyaical Chemlatry at Stockholm. He ontllnee the re¬ 
cent reaearchea which have extended our concept of 
tile atar-llUed heavena The calculated dlatauce* of 
certain atari lie between SOO.OfX) and l,a00,00r» light- 
year* and the dletance of certain nebulfp are eatl- 
juatad at the atupandoua figure of twenty million light- 
years. Aa Dr. Airbenlu* any*, In coneluHlon. “We shall 
never be able ti) prove that the universe 1* Infinite In 
apace aa well as In mesa, but the miUlona of light-year* 
nWth which our vision ha* been so suddenly tairUdied 
uould Indicate that no bounds are set to the spirit of 
rcHeareh except those which are Involved In the Iraper- 
b-ctlon of our tools ’’ 

Charles W (Jllmore, AHsuclatsd Curator of the 
I’nited States National Musenra, (Jew'rlliea ii new 
homed dinosaur from Canada, known to science a« the 
>.'fj/racoMH(rs« alberlensl* T'hl* ancient snlranl had a 
skull 6 feet long which fairly bristled with horn* Dr 
Cltmore compares the akritl of the Ht\irapo»auruK with 
that of a homed toad, showing a very atrlklug simi¬ 
larity, except that the latter is only an Inch long. Were 
the homed toad enlarged seventy-two times to the slac 
of Its ancient cousin, Us ap|>earance would be even 
more hlsarre than that of the dinosaur. 

One of the most Interesting of atiuarian specimens 
Is the tittle seahorse whose habits differ materially 
from those of other fish. The seahorse may be called 
the “kangaroo" of the sea, for It mrrles Its young 
alwiut In a kangaroo-llke pouch. Strangely enough It Is 
the mate that carries the Imby scahors*** and alielters 
them until they are old enough to take care of them¬ 
selves. Whan the fother seahorse has arrived at the 
c-onelusJon that the young must fare for themselves, 
he sends them out Into the world by scraping his 
)M)ucii against a rock or shell. 

An Interesting article entititsl “The Cult of the 
Sound Body” dascribes the apparatns employed in 
modem physical laboratories to test physical develop¬ 
ment. The Illustrations show the special ainiaratns 
dcvlsetl by Dr. Bolgey and Professor Demeny which 
have been Installed at the Kcolo Jolnvllle. There are 
also several Interesting pictures of aitpavstu* for testing 
alhletes employod In German schools of physical 
culture 

Is oxygen necessary for animal existence? The 
question Is asked and answereil by Dr O Krummacher 
We used to Itelleve that oxygen was IndlspoiiKablc to 
life until we found that <H!rtaln minute organisms would 
nourish when entirely deprivtd of oxvgen 'I'hen wc 
discovered that there ere many bacteria to whom 
oxygen Is actually iatal. It has l»een demonstrated that 
rlui activity without oxygen is possible not only In 
one-coUed organtsma but also In animals with well 
developed ayatems of muscles and nerves. Just as It is 
lM)Sslble to bnlld an engine which would burn hydro¬ 
gen and chloiind instead of oxygm and carlwn, so it is 
isuwible for a living organism to produce chemical 
energy hy the combustion of other gases, but the 
higher animals have learned to depend upon oxygen 
because It la found everywhere on our earth. 

The Mlcient dletrlbution of material lu designing to 
withstand Btreaaea In the structure U of prime eco¬ 
nomical Importance especially lu acme of the modern 
mechanlcfil developments such as airplanes where 
weight Is a reatrictlng factor. The quantitative deter¬ 
mination of Stress distribution and direction at all the 
various points In machine members Is at beat an In¬ 
tricate matter. A new method of determining stresses 
has been developed by George Weed Hall and Arthur 
L. Kimball, Jr,, who are authors of an article on this 
subject, Tbqy - determine stresses by transmitting 
polarla^ light through transparent models of the 
member* to be Investigated The color effects pro¬ 
duced In the model permit of measuring stresses which 
could not be calculated by mathematical methods. 

A mine of ngqfal Information Is contained In tlie arti¬ 
cle entitled “Metal Suh*titutc^’’ which describes the 
various metgla and alloys uj»ed in Germany to i-eplace 
those nmde scarce by tbe war, The article is an as- 
tonlshlag revslktlon of the Inexhaustible patience and 
marvtfona ot the Oennaa metallurgists The 
translator <rf .ti»U arttdo, 0. Powell Karr, who Is a 


member of the engineering staff of U S. Bureau of 
Htaudards, has added appreciably to its value by bis 
bracketed notes and criticisms 

Under the title “'U'eather Conditions and Plight,” 
C. LeRoy Motslnger describes the climatological factors 
governing tlie nelei'llon of air routes and dying fields 
Meteorology i* the mainstay of aviation regnnlless of 
the confidence of the aviator In his motor and its ability 
to carry him safely over nil obstacles 'I'he record of 
our aerial service shows that the weather Is re- 
apouslble for the greatest iiumbor of accidents and 
forced landings Many of these could he avoided by 
giving the weather Its due conslderafiou. Here Is 
one of the plaica where the cnnsultiiig meteorologist Is 
certainly iwcded 

These are but a few of the leading articles In the 
January Issue of the Si irNTivic American Monthly 
in addition to which there nre the nsiiiil departments of 
progress In general seleiiee, ehemistr}, electricity, min¬ 
ing and metallurgy and loeebanical engineering. 

A new department starts with the January issue de¬ 
voted to the n-seareh work of the Unlteil States 
Bureau of Forestry This Is prepared by the Forest 
Prislucts laboratory at Madison, WUconsln The 
new department Is to appear every second month. 

Wind Storma Made to Order 

T hat day is past when a thunder storm or tidal 
wave or cyclone In the films has to lie announced by 
a title Present-day aiulleneea want realism, and that 
means the sbowlm. of the thunder storm or tidal wave 
or cyclone In picture form A mere flip of the author's 
is-n set* the scenery for his readers, and It Is Just as 
easy for him to call for the destruction of the Wool- 
worth Building or the wrei-klng of the “l.«vlathan" 
But when it comes to filming—well, word* cannot tell 
the story, uothing less than realistic action, no mat¬ 
ter what may l>e the cisit, la necessary 
Now wind storms are often required In plMitoplays 
They do not always occur when wanted, and It cost* 
time and money to wait for them Ho—and this is 

typical of Uie Ingenuity of the motion picture folk—a 
ineehaiileal genius at one of the Fort l.ce, N J . studlixs 
got busy and develoiwsl a sure method of producing n 
wind storm when-ier and whenever wantei] Taking a 
light automohllo chassis and an elght-eyllmler airplane 
motor filtisl with a prois*Iler, he develoited the compact 
wind machine, which Is featured In our present isiver 
IlluBtratlofi. When In operation this iwirtable wlnit 
machine has to Is* chained to the ground lest It start off 
oil Its own ammiit The pnipeller blows the air past 
the engine and toward the seeiiery, as shown Tlie 
NlM-ed of the engtiie may l>e controlliMl so ns to olitaln 
anything from a gentle breexe to a full-fledged hurricane 
capable of bowling over the kind of aecuory employed 
In motion picture work. 

How Do Butterfly Wings Photograph 
Themselvee? 

S OME verv curious biological euMTlmeiits with re- 
S|iert to tlie self-reisinllng power Inherent In tlie 
delicate wing of a buttertly or a moth have lsN*n re- 
<-cntl.y made by a German scientist uiimcil Gustaf 
Wolff, Olid are rejsirted at length In the January Issue 
of SiTxKTirii Auerk'An Monthlt 
Wheti a butterfly’s wing Is laid for a considerable 
length of time upon a photographic plate, in a dark 
room, a ehmr image of the wing makes Its appearance 
upon the plate when tlie latter Is develoyied In gen¬ 
eral tlie Images are of the isisitlve character, the dark 
part* of the wing coming out most strongly, while 
white portions make no impreaalon at all upon the 
plate Mr Wolff states that It la the ecales of the 
wing which exert the photographic Influence, aluce 
when these are removed Uie wing faita to record Itself 
upon the plate. The reinovwl scales, however, are 
found to register on a plate. 


Effect of Arsenic in Steel 

I N view of the fact that the question has frequently 
arisen a* to the effetl of varying isiri'ciilage of 
arsenic In steel. It was deemed expidlent to make a 
few experiments at the Naval Gun Factory, Washing¬ 
ton. In connection with the regular inanufaeturlng 
oiierallon on the effect of this clement. 

Two series of experlnieiKs were iiiiide, the first con¬ 
sisting of a comparison la-tween n plain converter steel 
and steel from the same heat to which had Iteen added 
0 10 i«r cent arsenic The seisiud series was idenUcal 
exeeid that an addition of 0 00 per cent arsenic was 
iTiude 

After making the ^flnal addition to a regular lon- 
verter heat a S%-lneh diameter by lU-lneli long split 
Ingot mold woe top-|M>ured from a ball ladle for thla 
plain lest. Tbtm about 3 inches of steel was iiourod 


Into a hot hull ladle of about 100-pouiid caiiuclt}, to 
cover bottom, the metallic iirNcnlc, mixed with Hcvcral 
llim»8 11s welghi of tliennlt and wriijipt-d In i)ais>r, was 
thrown In laille, the liidle wu* then filled with steel, 
mixed 1111,1 fo|, iKUinal into a slinllur mold I'niH con- 
stitntiKl tlie arNciii, test Ingot Both series werv' 
biimlled In the suine wiij 

The Ingots were Hlil()|)(‘d the following morning, sent 
to forge shop, lientisl and forged longltudlnullv from 
Isiftom end to “ti-lmli siiuiire, and cut Into tl Inch 
Icngllis—a convenient size for test bars They were 
not soaked or annealed la-fore forging, but lH,tb series 
worked evcellenth u Idle lieing forg-wl All of Ilie (l-lnch 
leiigdis were annealed at 1 40t> degrees Fahrenheit and 
then licat-lrealed 

The results of tliese tests show praiUcally no dlffer- 
eu(v between the steel eontuiiilng no arsenic and that to 
wliicb arsenic has 1ks-ii addi-d. While It is evident 
from these ex[>erlinenlB that ItH per cent of arsenic Is 
not Injurious, as far us static testing can disclose, the 
fact iniiHl not he lost sight of that It Is extremely hard 
to get rid of ars*>nlc after it Is once present lu steel, 
and If the steel is iisoil for scrap purposes after ,its 
iiHc-fulnes* has ccuseil, there Is a (-onstant automatic 
augrnenlatlon of the arsenic contojit which will lu time 
get bejond the limits doslrcil It would also be Interest¬ 
ing to note the effect of arsenic upon shock-resisting 
qualities of the steel which Is of major importauca 
where ordnance work Is (smi-emed 

A Newly’Patented Cheap Building Material 

A new patent has n-centl.v l>een taken out In Austria 
(No 81157) by Dr Uudolpb Dltmar of Graz for 
an Inexiienslve building msterlnl, desigueil to relieve 
the shortage of dwellings which is felt there as well as 
here The prix-ess is not strlrtlv new, being based ui>on 
H ■sjKtein long employed by the Chinese and Japanese 
and other Asiatic jieoples 

The Inventor begins hj placing two sheets of wire 
netting parallel to each other at n suitable distance 
and binding them together with wire The reieptacle 
thus fiprmed Is then lilli-d with gravel sufllelentiy coarse 
not to pass through the mesh 5f the wire The outer 
side of tlie nelllug Is then covered with thick comrele 
whidi penetrates the meshes of the wire and unites 
with the grnvel Imiiiodiutel.i In contiict therewith, to 
form a laver in which the wire netting beconies em¬ 
bedded After tlicHc miter sliihs of concrete lm\o hard¬ 
ened the gravel In the middle can be ixiuriHl out and 
the space which It oi cupUal lllleil hj asphalt, tar, 
pnruflln, or nut other desln-ii filler .Such a siihstllu- 
lioii Is es[ieuall,v useful for the construction of the 
walls of shl|w or buoys or oilier articles w'here llght- 
iiesH UK well ,is slretiglli N demanded The inventor 
elalm.s seveial advantages for this kind of building 
matethil, Indudlng < heajaiess, tlie saving of more valua¬ 
ble material, and the readiness with which the hollow 
tsincretc slalis can las slilpjied to places difficult of 
access, such us moiinlulii rOKorts Furtlieriniire, housea 
thus Imlll (an reudlly he recked” without the use 
of explosives They also provide an easv means of In- 
RUlutlng the systems of pipe* which supply the building 
and furnish e.xcellent protection against extremes of 
txild and heat He claims, too, that there Is no sweat¬ 
ing of the concrete. 

Telefraph Wires as Weather Prophets 

T o oars that are trained to distinguish the differ¬ 
ences lu pitch oecasionc-d hv variations in heat, 
humidity, wind presNure, etc, the telegraph wires 
which form a network over all civilized countries are 
said to (Kiiistltute excellent weather prophets A cer¬ 
tain station master was recently qvioted in the German 
magazine Cebrr'J.anrl und Ifccr ns making the follow- 
lug stuleuients drawn from his long exjM-riencx' 

!‘rtslletlon8 as to the state of the wc-ather ran be 
made to ,% hours in ndvnnci- b,v a prpis-r apprecla- 
tlcm of the pitch, strength, and cpiallty of the toue* 
produced by the wires. In particular rain, snow, and 
storms cun he fon-tedd with considcrulile certalntv In 
winter the tones an- coiisldcrnhlv higher thun lu the 
summer sim-e the fciishm is increased hv the cold. 
High shrill notc.s precc-dc lu-avy hot brief falls of rain 
vir snow, while deep hiiuuuiiig Iciiics iiidicute rain¬ 
falls which arc hoili brief mid light Uiizzing tones 
indicate a change In the weather, Indefinite soft, hum- 
mtug tones <if medium strength indicate n longer cem- 
tlnuance of clump weather 

U IS naturally dittlcull to desirlhe tin toiie.s with 

pcatcHily In order that the mind iimv form consciously 
or RuhcoiiBclouslj nil idea of llie weiitlier condition to 
which they correspond At nnv rate the station mas¬ 
ters prediction of a heav.v storm upon the clay follow¬ 
ing the Interview proved cuitlrely true 
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Insect Ravages in Our Forests 

The Serious Character of This Plague aud the Measures Taken for ProtactUHi 
By S. R. Winters 


iiai 


T HK iH'ftle mid ofhor spades (if liinortH, stealthy 
wiirkers tiuu th(*y are, may iKit (‘oiumonly Im' reek- 
oned with as confrihutJnB' factors to the jireiionder- 
■nce of pvIdcMce that the Nation’s tlmlx'r resourcoH 
are iM-lrut rapidly depleted I’lie very Insidiouaiiesa of 
the floats mm he respoiisihJe for a teiideiKy of the 
pofiular liiiHitmatloii 1o niinlmlsse the dejiredotlons of 
thme tireless foes of the woods To lie sure, they are 
not as Bfiectaciilnr as a forest eonflUBratlon or as rav- 
•ftlnit as u (cdone hut the destructiveness of iasis-ta 
may ontweluh tli(‘ toll taken hy otlier inimical afteneifsi 
In fact, we luue the 1020 oinelal eomiuitallon of the 
Forest Iiiaeit IinestlKations, t'liltod States Hureaii of 
HSntomoloKi , which ith es Ihe flKUres IfTO.fKlO.OOO as the 


or liMlHam In eaateru United States Is either dead or 
dying bia-ause of neglect. 

'I'he hark lieetlca, or teolmlcally deserllied as of the 
genua “I H-ndroetonns,” are the chief olTendera of a 
mnltltiidlnons array of Insects that are tirelessly nn- 
(iermlnlng tree growth As far hat'k as 18S6—8fi years 
ago—an entomologist denomliiated the hark lH>etles as 
HUeiK of IrecH, and the reputation of the pest is none 
the less Ignominious In the year of our I-ord 1920 
The results of evtonsive Investigations are iinanlinous 
in their verdict that the speclea of thla genus of the 
liiH'tle (onstltutes the areh enemy of the forest trees 
of North America Depredations by the eastern spnice 
beetle in the northeastern United States, widespread 


hark which may divorce one egg gaUaf/ A«M aitother 
The growth is thus completelf girdtlsd And death to 
the tree is intwitable. The toll axactod ti wu Jpunber 
resources In this fashion la staggarlog, tk« heeden lu 
West Virginia, New England and th* Blade HiDs 
National Forest alone mounting into tba bHUota ad feet 
of choicest pine and spruce. Depreflattoas, peebatM less 
conspicuous, each year Invade the foreated aaoctona of 
the Rodty Mountains, Cascade, Sierra, OoMt regions 
mid the Southern States. Dr A. D. Hopktiui, In charge 
of Forest Insect Investigations, Burean of Xtetnmftlogy, 
States that If the timber destroyed by loseda during 
the past half a century were living today ita sbunp- 
iige value would he In excess of $1,600,000,000 



Destruction wrought by insect pests in onr forests, and means of masbating them 


valiiHfion of Sliiudiug lieew miuuiillj hilled h\ Insects 
An uddlthmnl N nn estliuiite reiiresenting 

the loMw-s suhrnlned lij luiest prodin such us stored 
hnrilwocHls lieliig eoinerted lulu flour-llke powder by 
poudel 1 lost lieetles In other vonls. insist Injiirr is 
not restrh ted to 'toll tIinherH" luit their deiirediitlons 
invohe iitlneks from the inoineni the seedling takes 
growth until the lurahi'r lemhes the nltliunte eousiimur 
Compiire tlie oMlelnl estimate—.f'O.isKi.iKKl worth of 
growing trisis yearly—wdth another Covernment calcu¬ 
lation that forest Hres Pike a toll of only $25,0 »K),imk>, 
and you can realize tlie necessity for any draftisl na¬ 
tional forest iKilley taking (signlzanoe of the natural 
enemies of trees It Is estimated that half of the flr 


desiilatiim of pine and spruce by Uw mmthern pine 
beetle in West Virginia and Virginia, the once almust 
eoniiilete annihilation of Umber la a National Forest 
hy the Black Hills lieetle, and the undermining lu- 
lliienee of the western pine beetle in Idaho, Orcfua 
mid Uulifornia are examples snliscribing to the fitness 
of the desiguntinn of the (i^its as “killers of trees.’’ 

Virile, nisitainling trees are attacked by swarms of 
the adult beetles, their entrance Into the liark hilng 
observed on the main tmiik of Uie tree, where Uwy 
dig their egg galleries for a diatdnce of a foot or more 
through the inner, living bark The vitality of tba 
growth is weakened and snbaequenUy the larvae whttih 
hatch from the eggs tnnnel through and desttoy the 


Decent years are replete with alarming outbreska of 
Insect depredations. The conspicuous'example of the 
ravages of the pert In the Black fiUUa forert nawrye is 
of historical significance, the toll betug l/mjODOmi 
feet of tlmler. The trap-tree method was employed to 
combating the attacka whereby treM were MltMl d« a 
decoy in attracUug the litaecta, after wfaleh the broods 
were annihUkted by rtripptng oft the bark or 
a torch to the entire tm. An ootbreak of lift oaaiani 
apmea beetle tq aortbmatetii MalM maa adMlMd by 
dwarttog toe loMtog cvenutiM from u«d j|» atwttng^ 
the lomtwl: oa the lafcee and sfreams to Ma^t mtBa 
One loggtog eatorprlae, witkoat addittaaat mfiwi. 

(Cowfiawsd M pope §$) 
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rnm *<^vcsll^,** ^irttw» ia 
tif to Ow vobllo 

aa o»e our mtoI oaUlon, 

U Uew «t tita Wavy fard, 

Norfolk. und««!80tac Altera- 
ttoM >io raflt bet aa * 0av- 
enuoaut eartiem has 

bM noaoMd tbe "Laiiff- 
lajr" In hoane of Ppafeaaor 
Samuel Flerpont Langley, 
wboaa eatauded pioneer es- 
perlmenta on tbe proWem of 
nuMdiaBteal tttffat made hie 
name widaly known. 

Ail of tbe eoaMuutdUng 
fear baa bean resMTed ana 
In tte plaee tbere la being | 
built a ftyJiMC dedc. located i 

about M feet above the , ^ . 

waterline and eatendlng 

from bow to jil A. u a IniUFth ** itnirlMwtwi pmsuita ; 12 two-M«ter #rc control; four torpedo pl»n<m , elx seaplane torpedo planes 

of about635 feet Thiadeck “Langley” (formerly collier “Jupiter"); flrat aircraft carrier for the United States Navy 

baa a width, amid alilpa, of ebont 6f> fo<*t, and It will ol>«truft the Hying dci'k nml to kw'ii the smoke clear of 

)>e Hueb all over, ao aa to make an ideal platform for this ili>ck, lu order not to Interfere with making a 

Hying off and landing. Means will lie provided on landing This will Is* nccomplIstnHl by providing a short 

this daoic for rigging an arresting device to facilitate amoke pl|ie on each side, ciesr of the flying dwk, which 

landing. Uatapults for projecting the planus bi giro will lie Intcreonneoted so that the smoke can always Iw 

Uiem the neceeaary speed for flight will also lie pro- dlschorgisl on tuc ch. side One of the smoke pipes 

vided forward and aft. An elevator will la* Installed will Is* arranged to hinge downward when wnsidered 

for hoisting tbe planes from Isdow to the flying deck necessary to dls<-hargc the smoke near tlie water. tbe 

and around this elevator a palisade will Ik* provideil other Is arrunged to dim’harge the smoke downward 



o form a wind broak for protection to the planes while through a water siirny 


being assembled. A radio outfit will be provided, carried < 

Two craires with large outreach, one on each side of which an* callable of h<‘ing completely ho 
the vessel, wtH be provided pi hoist alrtTsft ont of the tbe flying deek The "Laiigley” will carry a 

eater and land them on the hangar deck, which Is the radio caitflf, so that the planes ean be eor 

dw’k next below the flying det'k Beneath the flying with when the main radio outfit Is houseil 


- — -;*-;;-;n The United States 

: , , " ' * ) Light Cruiser‘^Omaha” 

C ,• • A ^ imiiortant seetion of 

/A the thn>e-year program 
, which was drawn up iH'fore 

we entered the war was the 
provision for ten scout cruis¬ 
ers, a comiairntlvel.v new 
tyiK* of vessel, at least ns re¬ 
gards Us steaming radius 
and high speisl The most 
notable features of our new 
ilcslgns as eomiiarud with 
those of eontemisirary nniles 
was their high spceit of S.'i 
knots, their large displace 
nicnt of 7,1(X) tons, and thetr 
h.ittery of eight 0-lnch 

gllllN 

Since the designs were 
llrst drawn up, modillcntlons 
I have hecii made In the direc- 

rc con^I: f«r tojT«lo plane* lion of Increasing the 

;r"): first aircraft carrier for the United States Navy 

i*<-k and to ke«*ii the smoke clear of jaiwcr of the hatler.N, and this has resulted In an lii- 

not to Interfere with making a crease of the displacement from 7,100 to 7,500 tons 

‘ aeeompllshi'il by providing a short aiul a decrease In the spceil to about !!3 75 knots 

ilde, clear of the flying de<‘k, which As will Is* s<*<-n from the dimensions, these vesst-ls, so 
d BO that the smoke can always Iki far as the h..ll is concernisi, are practlenlly exaggerati'd 

■H* side One of the smoke pipes destroyers, for with a ta'am of 65 feet and a mean 

binge downward when wnsidered draft of 13 feet 0 Inches, they are 5.')6 feet (! incut's 

gc the smoke near tlu* water, the In ieiigth overall, giving a ratio of licara to length of one 

I discharge the smoke downward to ten When the designs were first hrought out, some 

•ay fear was expressed as to tthcllicr their shallow depth, 

II be provided, carried on masts ns nIToctIng their girder strength, would not cause them 


and aft to the shop spaces find elevator tlhop faedll- suit planes eapahle of maintaining h sjs'ed of lOO knots is-nrani'e Theie is i 

ties for repairing the planes will Include a machine for throe hours, twelve tuo-seater lire control planes slderahie lift lownnJ 


Icatod has lK*eii prepared, we giKlier Ihul the freehoard for 
over oiie-third of the length amidships has Iss'ii raised 
r new one <Ie<'k If so, this will give greater strength and 

r pur- add holh to their seagoing (inntitlea and to tlii-ir ap 


shop, a wing rapalrlng shtni. molding spac««, a metal capable of cndsiiig for four hours n 


sliop and vurioMS al 
The hold t^eofl a 


10,(¥KI feet and having a full siK*e<i of 100 knots, four 


I being refitted for the stowage of tori>e<lo planes eapahle of flying i 


aircraft and their accessories, ItHludlng ulrcraft am- hours, and si* ts'ap 
muultltm In the way of Itomhs and torpedoes, ship's of 80 knots' Hi>ee<l 
ammnnltlon, fuel oil and gwailliie An elalsirate svs- 
tem will b« provided for distributing gasoline and Surge 

lubricating oils to various stations on the hangar <le<‘k tT^HK well Luowt 


find flying deck. The ctiarfieterlsth's of Ihe ■•liangley," 
relttted aa aw alixTaft carrier, are as follows 

Length between prrpeinllculars 530 feet 

Length overall. 643 feet 

Beam. Wi feet 

Speed atwHit. 15 knots 

Iflaplacewsmt almut , . ,, , 12,700 tons 

ilasoUne capacity . , 678 tons 

Guns. 4-5 Inch 


•npahle hliii's operating on for 
iKirsepower of tKt,0(K) 
The hnttery will hi 
slstlng of twelve of I 
Ingtoii giniH II will he iiiiiui 
lie pos dei'k will he a Iwogiii 


^ origiimllj deslgiiid consisted 


The motive 
of gcnriKl tur 
simliliiod shaft 


The hnttery will be iiiiiiienius and powerful, coii- 
Surgery and the Weather slstlng of twelve of Ihc ncw-patteni .5.3 caliber (I-inch 

T HK well known Itosloii surgeon, Ur Tluntlngtoii gnus 11 will he mounted ns follows on tlic fo'i iiNtle 

has lMK*n making certain ol>s»*rvntlous ns to tbe pos dei'k will be a Iwogiiii turret, nl aft of thesi' on each 

slbte effect of meteorological phenomena In surgical side of the hridgc will Ih> two guns mountisl in siiist 

o|K*rHtlona He has csime to the conclusion, after study- iM»*«>d siionsons, all of these six guns lielng forward of 


lug many cases in the two Itirgeat hospitals of the eltv. 
that a high degree of humidity, 80 i>cr cent or more 
is the optimum ismdltlon for the performams* of sur 
glcal otM'rathins, with n fait to about rtO per cent two 
or thre«> da vs later, w'lth a temiverature of 18° O ((14 ,6° 
K ) I>r Huntington helleves that tliese coiidllloim 
(smld iH* artlttolally protluced In the operating rooms 


the liriilge Aft will In* a slinllnr nrrangi>incnt of six 
guns, uamclj, a tw’o-giiii turret well aft on the ipinrler 
deck, ami forwnixi of this, on each side, two guns iii 
Mii|ier]iosisl turn*|s, them* latter teirig slightly afl of 
llio after hriiigo 

An iiiteiesling novelt.v, at least in the Unitisi States 
(f’oatiriKcd OB page 60) 




it. i Sjfttit M$i knots | Aeswi i »a t > twebro M-esUW 6-hMih gsB* t 

N«w MMt rrataw “Oittaha*—«l»aa of ten dilpa 


two twin, it-tnoh lorpodo 
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Jwuam 


Buading a Rigid Airship 

The Construction of a Diri{;ihle, from the Frames to the Finiahed Ship 


T IIK inotnl piirtH of an airship are matiufaetnred In 
eiiKlnetTliiK nht^ with luaehinory, 

while the KasliHifN and outer eoverInK lire uinde In 
aheilH of II Nolialih' charaeter with liirite ojieu floors 
and with heatliix arrniiKeinenlM to miiintiiln the air at a 
constiint teiuiK'riiture The loethiKlN of niHiiufaefurc of 
the girders mid other [larN of the hull framework, the 
eftr", rudder and elevatoi i)lBiie>i, and all other com- 
(Mmeiits of the alrshiii, do not offer any apeelal dlfli- 
enltlea, and the priK-essi'h iidopted are thoae of ordinary’ 
eiiglnwring practice 

The metal itivarlahly used foi rigid airship construe 
tion Is “duruluinln,' an alloy of aluminum churncterlaed 
hy cnmhliieil strength and lightuesa Us ajieeUie gravity 
is only 'J.tl, hut it has a hrenking walstanee of 28 to 80 
tons i)er siiuare Inch of section 'I'luis, although only 
one-thlrU as heavy as mild steel, hulk for bulk, it la 
aVtnoat (X|ually strong. 

The bracing pieces for the girders are stamped out 
of strip, and pressed to shape In dies which corrugate 
them length-wise for the purpose of stiffness, except at 
the ends and In the middle where they cross one an¬ 
other The main uiemlM’rs are drnwn out of strips to 
the required channel-section, and drilled for rWets in ii 
aiKHdul machine wUlcli nutoraiitically foe<le them for¬ 
ward and drllla them, the spacing lietween two adjacent 
holes tielng accurate to one-thousandth of an Inch. 
As an enormous numher of holes have to be made in 
these parts, the machine Is a great saver of labor and 
time. 

The hraciug-pleces are rlveteil to the main members 
by pneumatic riveters The rate at whieh the rivets 
can bo cloatsl Is priictUally that at which the rivets can 
be placed in the holes 

Most of the glnlers nri' tilnugiUar In section, having 
three main meinls'rs held together by as many acts of 
bracing plis-es forming a lattice-work ginler To the 
uninitiated, the lightness of the girders Is airtonish- 
ing A glrtler thirty feid long can Ih' picUeil up with 
the grt'aicst ease, for It weighs only some ir> laiuinla 
Not less Niirjirisiug Is their strength -relatively to 
weight A girder of the length and weight mentioned Is 
able, If suptairt<*d at tlie ends only, to carry ii dis 
Irlbuttsl load of 80 pounds per foot—IKK) pounds In all, 
or, alternatively, 4.')() pounds lihe weight of three aver¬ 
age men) conc'entrntetl at tlie center of tlio span Htieh 
girders have the lilghest streugTh-tiewelght ratio of 
any similar eonstructlous yet pnaluetsl, 

In the engineering shoiis arc assembhsi also the 
framework of the niachiner.y and control curs These 
arc built up of nicmtierN of a more substantial eharac 
tei, us the loads to Is? carried arc greater and more 
concentrutwl In principle, the arrangement of the 
parts is the same as In the hull, longitudinals held to¬ 
gether at Intervals by circumferential ring frames, the 
whole tapering aft In streiimlliie form Under the floor 
level the cars are covered In w'lth diirslumln sheeting; 
alwve, with fireproof fabric. 

lu the gasliag shed, girls stick the goldbeater's skins 
by means of ruhlier solution, on to sheets of cotton 
fabric, which are suhsounently maile up Into tlie gas¬ 
bags The skins, of which over a (juarter of B million 
are used in one rigid alrstil[). are applied so as to over¬ 
lap one another, trimmed off at the edges, and flattened 
down with Uie sclasors The process necessarily Is a 
long one. since each skin covers hut part of u square 
foot of fabric Before lining, the fabric is made up 
Into gores and ends of pniletemiiued form and dimen¬ 
sions, so that when sluck lo each other they make 
hags clniiltir In section and having the iiecx’ssnry taper 
in one oi Isith directions to till accuralely the compart¬ 
ments In the airship to which they resiss lively be 
long. 

Kaeh bag when flnlslied Is Intlntcsl with air and lii- 
BiH'cted fiom the Inside, any faulty place’s being made 
good The various fittings for the attachment of the 
gas valves, tlic fUllug ncsks, etc , arc then flxcsl In posi¬ 
tion, and the gasbags aie ready for the airship 
A hag after tieUig passed ns satisfactory, is folded 
111* and pHc-ked for traiister to the iiirshlp-buildlug 
sbed 

The outer cover, of Uncu, Is made up into pieces hav¬ 
ing n width cqniil to Uie lengtli I'etwceii two trans 
veiHc rings of the hull structure, and n length (spial to 
half the cirrumferonce of the Bts’tloii of the framework 
which they 111 The shape Is of course such as to give 
a (orrect fit on the ship The edges are provldtsl with 
eyelets to take the tsirds by which the cover-sections are 
Inis’d to each other and to the framo. 

Wc now come to the erection of the complete alrahlp 


In tlic' shed, and reach problema entirely different from 
those met In ordinary engineering, and It will be of 
Inten'st to describe the system generally adotited for 
the.erectlon of a rigid airship. 

Cradles on which the hull framework ot the ship is to 
be built are first of all erected and carefully lined up 
The transverse rings forming the main and intermediate 
transverse frames of the structure are assembled in 
horlxontul position on trestles on the shed floor The 
fmll Is built up In short-seetiona in a vertleal position, 
each section comprising four transverse rings, and the 
lengths of longitudinal glnlers Jcdnlng them up. 

The motliod of building tlieso rings is first to support 
two rings at the corrett distance apart, and then join 
these up with longitudinal girdera The section thus 
erected Is then lifted up, and another ring put under¬ 
neath and Joined up with longitudinal girders, the sec¬ 
tion lieiug thus extended until It is of the maximum 
slse which can be conveniently handled The bracing 
wires between the Joints and framework are put Into 
position, ncourately set up to the proper tension, and 
then Anally fixed. 

After completing the section, It Is lifted up clear 
of the floor by means of tackle from the roof of the 
shed, and then turned over Into the horixontal position. 
It Is then transferred to the cradles after being fitted 
with rollers at each of the main Joints, which enables 
the whole section to be rotated on the mnner rails 
which are fitted to the craille# 

As a series of these sections Is completed and trans¬ 
ferred to the cradles, they are Joined up by putting In 
place the longitudinals between tlielr adja<>ent trana- 
verse rings, and fitting the necessary wires, etc To 
enable this to lie done, the sections arc rotated in Uieir 



111 connection with putting In the Jolnlng-up girders and 
riveting, etc, to Iw carried out entirely from the stag¬ 
ings erected underneath the hull, thus eliminating all 
neeil for work to be carried out on the upper part of 
the airship with consequent risk of accidents and dif¬ 
ficulty of access 

When all tlie sections of tlie hull framework are 
finished on the cradles, and jolntng-up la completeil, the 
net wiring—which Is fitted on the Innei; circumference 
of the framework to take the gasbag pressure—Is fitted, 
and the hull is now flntslied and la fixed In Its normal 
position, with fabric I’overinga on the longitudinal glr- 
ilers to obviate chafing of the gasbags against the 
girders. 

The Htabiltifiiig fins and rudder planes, which have 
already been ctimpletcd, are fitted In poaltlon at the aft 
end of the ship. The navigating and macfalnery cars 
are placed In poaltlon under the shlxi. and suspeualons 
and attachments between them and the ship are fitted 
in position. 

The fuel tanks and watsr-baUaat bags are slung In 
their proiier positions In the keel corridor, and all the 
control wires and gear for the operation of the ruddara, 
water-ballast valves, etc., connected up to the navi* 
gating controls lu the contrefi (ter. 

When all this work is completocl, the gasbags on 
slung up in positioo, and when rotuly, are connected Op 
to the hydrogen supply pipes, and the bags are all 
gradually filled simultaneously, this operation of gas¬ 
sing the ship usually taking from thjcee to foar hsun. 

As the gasbags are filled, the ^eets of outer coverini 
fabric are put into position and laced up. It It retrf 
imi>ortant that the outer covet should be well stfutched 
over tbe ship, as this not only hrips to countei^ &t 0 


liiteruat gus pressure on tlie bull glrfiets, hat the taut- 
tiess has a very Important effect (m the Moistaiice and 
s|ieed of the ship through tbe air, In order to attain 
and preserve a suitable tantneae of th% covey, It Is now 
the practice to dope the fabric after being fitted swd 
stretched In position, which not only tli^tena the cover 
abd gives It good surface, but aleo graariy IsorMiaes 
tbe weatber-proofness and obvlatoa variatlim In the 
tautness of the fabric due to the humidity of tha air. 

After the outer oover Is completed, tite gastteis fully 
Infiated. and all tbe other work on the ship comifinted, 
the ship le tiiiea ready to undergo what correationda to 
the dock tri«U of a steamship. She Is secured fioaUng 
clear of tbe floor and aides of the shed, and her eaglnst 
are run for several hours, driving the propaUers, white 
tests are carried out to ensure that all gears and con¬ 
trol s function profierly. 

At last comes the event to which all rospoaribls for 
her design and manufacture have long looked forward, 
namely, the trial flight The fuel tanks and ballast 
bags are filled; the crew and observara go aboard; 
ballast is carefully tested; the shed doors bpenedl and 
the handling party lead her nut Into the open atr. A 
few mlnotea later, after a flnnl test of her trim and 
ballasting, aho Is speeding away, followed by the good 
wishes of the bundreds who have been engaged on her 
constnictlM). 

Hydroelectric Pevdopment in Povtegd 

I T Is reported in the dally newspapers that the Portu¬ 
guese Minister of Oommeree has appointed a 
commission to study the matter of the utlUsatlon of 
the water power of the rivers of Itertugel flor tbe 
purpose of furnlsbing hydroelectric power for railway, 
power, and lighting pnrpfstes. 

Two cngldsers, Henbores Fernando de Sousa and 
Vicente Hlbclro, have been nominated by the representa¬ 
tives of the Portuguese National Railways to sit with 
this committee, which has t«en created at this time 
to study these matters prlnripally because the outlook 
for fueling supplies for Portugal, which possesses no 
working coal mines, Is not at all bri^t, owing princi¬ 
pally to the high prices of Imported coal, the present 
low value of the escudo In tbe American markets, and 
the nneertalntles as to avallalfie cool supplies In produc¬ 
ing countries. 

Id tlie case of the Portuguese rivers it would be 
necessnry t4) eonstruri an extensive and likewise ex¬ 
pensive system of dams, with a view to cfuMtervlng 
etwugh of the water from the winter rainfall to last 
through the summer. 

Tbe hesdwaters of the largest Portuguese river, the 
Ilouro, ere situated across the frontier In SiMulsb ter¬ 
ritory, and for this roasoii, Iwfore any definite plans 
for tbe ntlllxatlon of its power can he formulated. It 
will be necessary for the Portuguese and Spanish Gov¬ 
ernments to come to some oort of an agreenteDt fur tbe 
division and distribution of tbe Itonro water, lor as 
matters stand ntm it U posatlile for SpaniaMs having 
fsrms in the Iwtisln of the upper Donro to divert practi¬ 
cally all of its waters for Irrigation purposes. 

ThU commission will aloe be expected to atudy rite 
question of the ntiUaatlon of a number of seams of 
coal which ore known to exist In Portdl;*!. and It la 
even poeaible that It will study Portugal’s petroleum 
pooalbUltles as well 

New Record for Untoading Coffier 

WBLVE thousand and thirty tons of coal wer5 diw 
charged from tbe collier “Ulyasco” gt the Criatoba) 
coaling plant of tbe Panama Canal is IS 4>eunr and 
25 minutes on November The collier dodeed at 

S rSO A. M., Jiovomber 1Z-; nnloadlng was begun at 8:5fl 
A. M.; at 12:20 A. U„ November 13, tbe cargo of 
12,030 tons had been completely discharged, the ship 
rieoned np and all men were off. deoalng up and tak¬ 
ing the men off nsually requires about an hour. 

The discharge was effected by means of rite 4 an- 
loaders of the plant, equipped with' foar 2Vi-tao 
clamshell buckets. Four nnloaders worked from tha 
beginning until 3 P, M., 3 continued from that hour 
until 11 P. M., When 2 were disootittuited, and the un> 
loading was completed with rite use •of 1 onioddar. 

About 6 bonre of the work VM perfonned after dark. 
The new record beats tbe prevlotm reootd f<tr dlaclutig- 
ing the eoUler at this plant by 6 boars and U) ptlaotes. 
The work WM rushed in order to atoqr the to nr 
tom with ndnlinam delay to Newport NevTs for top 
other cargo, as In the present shortsge ot coal every 
effort la being made to Increase tbe stodk of bbtomta. 



































O UT lo tli« wlldeiit numntAln fRBtueKH <)f Waah- 
int^oa Urea a man who aiicnda a grent port of 
hla tliB* la the torant In warfhlujr for pnrtlculnrl}’ 
knotty treea. He alwaya makea a fortunate flml, for 
the c-ommerclal lumber hunter paaws by the very 
kind of tree for which this man la huntliiK 
After the tree Is felled It Is rlitped Into workable 
lemrtha with t crosa-cut saw, The plei-e* are then 
cut Into shape with a small hand a^ie Where iieeea- 
surj' the eMentlel plwes are faetened together with 
the moat primitive of e<|ulpment. The yrt'iu majority 
of the plecea of furniture are In a solid state rut and 
Hhnptxl out of a (treat knot of maple wood Tlie woimI, 
III praetieally every piece, is so hard tliat U Is Imp issl- 
tile to form holes for fastentiig arms or leiis In the 
rustic oddlly of this forest-earvwl funiitun' there Is 
H (treat deal of ekcejrtlonal artistic taste and the sturdy 
rug(tednesa of the chairs and tables this uian baa 
made ,lUva them splendid adaptability to a mountain 
house 

The llluatratlon almve shows a nteklu* ohnir and a 
table nxule out of knotty maple wood. Note bow the 
< ruftama^ has #o9ked In odd pleees of wood In order 
lo (tlve graeeful lliies as well as the desireil (train 
efftst. The rockers of the chair and the legs of the 
islile are, of course, carefully shaped so as to alve tin 
nw-essury atrenfttti to the furniture. 

fTreokfi of ttk« VegetaUo World . 

T nB two specimena presented In the uceornpanylnB 
Illustrations are very unusual freaks of the vetm 
tiilile world It la not «mch a rare occurrence to come 
across a potato or carrot or other vejjetable which bears 
a Htrlkkut resemhlance to the human head or body, 
hill the present siieciinens are exceptionally luterestUiif 
The ftnt or upper lUustratbm shows a striinice moii 
Rter which suggests a rev>tile of antediluvian days. 
Vet it Is nothing meue than au ordinary yam, or sweet 
ivitato. This freak tuber was raised ou a farm near 
Cairo, 111., and measures 18 Inches long 
Obviously, the eyes and mouth have lioeu added to 
emphasise the monster-lIke flpt«-nraiu-e of the isitato, 
hut the carrot has not been altered 
The second or lower Illustration shows a freak ear- 
rot which grew In a startling way It bears a most 
striking resemblance to the hiimaii hand, which la 
shown beside It hy way of comparison 
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Whete Is That Forest Fire? 

W ITH thousanda uimn thousands of acres of dens<' 
forest land to contend with, the l<K-aUon of ii 
forest Are by the forest rangers would at first thought 
aiuamr to lie a eouipHeiited matter Vet hiicIi is not the 
ease The forest oltlcei dtndetiMl lu the mronipnin lug 
illustration Is liK-atlng ii forest fire by niemis of ollduile 
and ecgnienttsl clrcde Two or more stations equl{)iie<l 
with aneh finders repoit to a central ofilic the angle 
upon whleh they bs-ate the smoke Intersecting Hues 
ou a master map, orieiitlxed with tbnse In use by the 
Usikout men. give Ihe cviiet loeatioii of the hlaxe 

Obtierving Currents from High in Air 

T HH liiillviduala shown in the ai-compaiiying view 
are not performing aeroliatle stunts nor siisis'ndtsl 
fif>m earth by reason of their eccentric mmles of liv 
ing. They are oliservers at a cahUv gaging station 
eonatrueted In Itolivnr County. Hiss Sloreover, these 
ex|»*rlraentB were di-slgiied to test the well-known 
formtila of Kutter ns the nceeiUisl standard for de¬ 
termining the flow of water In ojieii chiinnein 

nie exjierlmentH vveie eondncUHl undet the (aihlnnee 
of the Drainage nlvlsi m of the U. S, Uurenu of Public 
Hoads, and when supiilemented by a study negotiated 
hy the engineers of the .Miami Conservancy District of 
Ohio, the roncluslon is "Although the Kutter foruuila 
Is not Ideal It Is the best e<iuution avallahh at the 
jir<‘sent time" The field velocity mensureiiieuts in 
VfiHHls8l|)|>i were made with a small Pro'e ciirreiil 
meter The measurements were obtained at Intervals 
of 2Vi feet across the streams for the smallest <hnii- 
uels, fi feet for the nKslIum-sIrtsl cuts, and 10 feet for 


A cable gaging station on the Mluissippi River 
for meoaurlng the rate of fiow 

(he largest ditehes The velocity, nt the measuring 
points, was obtained nt the surface, mid-depth, and 
iHittom of the stmim 

Kx|sulmeiits similar to the oue lu MlsslSKlppl were 
eondueted In Teiiiie8se<>, North Cnrolliio, Iowa, and 
Florida, Among the coiicluslona anuounee«l as of value 
lo eugineers In the study of the fiow of water lu dredged 
drainage ditches are’ A deinialt of slimy silt on the 
sides and bottoms of a (haitncl substantinllv lessens 
frictional reslstanei* to How clearaiuv of ever-gr ivvliig 
vemduthm or sbrublMTj fiom a channel will pereeiitlhly 
enhance Its enpacily, an aceumuluth n of dO-hns, trees, 
logs, aud other ol stniethms in a dltih will greatly de 
crease Its capacity , u dnnlgcd channel rapidly dete- 
rioratea In hydraulic cllldeuey unless systematically 
malntaliuHl. al)ru|<t variations In a (ro.ss sedlon play 
no inconspicuous part In iiiinlml/.lng the hydraulic elll- 
liency of a ditcli; after a certain am luiit of erosion has 
taken place In the ditch continued wearing action d<«‘8 
not necesBarlly Increase the roughness of tlie perimeter. 

Kngluecrs and otliel’ jiorfles Intcrcsterl in a detailed 
discussion of the results of csiicrlmeuts relating to the 
subject of tlie flow of wutef In dredged drainage ditches 
should apply to the United States Bimmu of Public 
Hoads, Washington, D O, requesting a copy of a 
professional paper Written by C R Hnmser, senior 
drainage engineer. 

Spotting WhiJe Meat in Sausage 

A s a subterfuge whale meat cannot he mixed with 
k beef and pork In the composition of sausage with¬ 
out Its preoaoce being revealed by chemical analysis, 
according ta a formula worked out Uy the meat inspec¬ 
tion latmratorlea of the Bureau of Animal Industry. 
Tlio tut of the whala aud other murine products varies 
from that of cattle, hogs, sheep, and other land animals 
In eeoentlal parMculara. chief of which Is the presence 
of the glyeorldei of highly unsaturated fatty adds. 
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and segmented circle 

Tills Ingredient has the euiiadtv of Joining with bro¬ 
mine In forming lilglih liisoliilili' coiniHiunds fllvccr- 
Idcs are evident to a nu]i«t«iilliil degree In vvluilc fat iitrt 
arc not found in inciit aiiliiialH or vegetable oils. 

The iiielliod deM’lo|)ial li\ tile meal lnsi>ectlon of the 
Federal tJoveriiiiicnf for Hie delcitioii of wliule meat li» 
wuusuge had Us oiigiii in an exisTlineiit with a iiilxluie 
of < aiiiied wliiile meal and Fi aiikfiirter sausage The 
marine prodiot laid lieeii (ooKed before caiirdng and 
(tieie was an ubseme of visible fat, while the I'ruiik- 
fiirler MUisage imed w.is ,iii ordiniirv siiiiiple 'I'lie lest 
speclincii contained 110 per ei iii whale meat, which 
w.is slireibb-d lliiclj and liicorjioi ated lullmutelv with 
the sausage SKiv giiiiiis of tlie iiiivliite wcie then ex 
trill led with ithcr, the luodmt liming (oiitiut with 
<dlici for two or lliieo boars '1 lie ellier was tlieti 
lllleied olT, .111(1 eviMiorated ou the steimi b.ith, the fat 
obl.iiiK-d being eMliiiliied b\ llie follow liig^ method used 
b\ the llureiui of ('beiulstry lu deleitiiig'tne presunco 
of whale ami tlsli oils In vegetable oils i “s. 

"Dissolve HI a test tube about ti gruius uf the oil Ill'll 
(eiitliiielers ot a mlMiire of eijiinl parts of cliloroforni 
anti gini la! uc(«tlc mid Add brotiiiiie, drop by drop, 
until a sliglit (\iess i« iiidiiated bv tlie isilor, k<H>i)lng 
the solution at aboui -b degtee^ Centigrade Allow to 
st.ind T) iiiiiiiiles at more and then jilacc the t<>st (iiIhj 
111 btillliig wulei If oiilv vegetable oils are present the 
solution will liodiiue ilenr, wliilc if fish oils are pn'Hcnf 
the solution reiuaiiis iluudv or eonlalns a iireeliiltiile 
due to (he iiresciKc of liisokilde bromides" 

A iiosilhe lesiili was oblaliiod iii the Initial e\)>erl- 
meiit, the soliitloii remaining clniidy In the Isiillng 
w.iler and de]iosiied u good jirei Iplliile of liisohihle 
bromides after siuiidliig for a bj ief period of time The 
condiisloii is that even a mlmile portion of whale meat 
eunaot he incoi |iot nted in beef or pork In making 
sausage when siiblecled to Ihe searching eye of Llie 
chemihi 

The Story Behind the Locked Antlers 

O UT of the file-, of Ihe U .S lort'st ,'Service comes 
this Interesting photograph of a pair of hn'kisi 
dwr heads Jt aiipears that tliesi' deer fought near 
Fremont hake, in the Brldger National Forest, Wyo¬ 
ming, got tbeir horns locked fogcMn-r and wer(> drowned 
by fulling into tlii' bike Tliost> locked antlers were cut 
out of solid Icc liy U S Foresters 
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A pair of locked ontlera whkk own otory 

of a fight to the finikh 
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The Motor-Driven Commercial Vehicle 

Conduc«d by MAJOR VICTOR W. PAOi M S A E- 

This deparlment tt dfftrifd lo the vuereeit of present and prospectwe oamers of tttator trucks and dehvery wagons The editor tciU eHdoaeor to ansieer any 
question relating lo mechanical features, operation and management of commercial motor vehicles 



Tmciui and trailer* carry a heavy it>ad of atone without exerting too much wear on the road. It ia the large wheel- 
contact area and the diatribution of the load that count, not the groaa weight of the train or the Individual vehicle 


Truck-Weight Legislation 

T tlE ppnnIaHllilt' weight of the load 
on the rond ahonld l>e determinwl on 
the liaala of width of tires, and not by 
l(>gia)atlve whlius Routes l)etween large 
•citlea or the Iraportiint eomnierclal and 
IndiiHtrlnl eentera eorio iiu eiiomioiis 
tenimge, and the larger the nnits In 
which tills tonnage Is hauled the greater 
the economy of hauling T'hese routes 
Jire iiinlii arteries of trnffle, and anything 


Trade Compressor Testa Natural 
Gas 

T aking the gasoline out of nahjral 
gas hy eompresslon Is the unitiuc Job 
of the model %-toi) truck built with 
Ris'clal transmission and power take-off 
for a large oil company of Tulsa, Okla 
Comprising n miniature compression 
pisnl capable of developing a pressnre 
of 300 pounds, the apparatus on the 
tiiiok is us<‘d to tost natural gas as it 


of gas will make it profitable to niu 
it through the plant Then, too, gas 
from wells already plpe<l through plants 
Is testwl hv the truck-compressor unit at 
frequent Intervals us a chei'k on their 
productivity 

Attaehwl to a r«>el at the rear of the 
truck, on the right side, Is a ruhlier hose 
to reach from the tnick to the gas line to 
Isj teatiMl Th(> hose ottnchp<l to the well, 
gas passes through It and into a mano- 


given quantity of gaa wlU produce. 
With its special tranambMiKm and 
iwwer take-off, the truck can l»e driveo 
over the road with power take-oS intact, 
yet not In use. VVhen It is deaired to 
drive the aprmratus, the mere shifting 
of a lever puts tlie machinery In motion 
with the full power of the motor ap¬ 
plied. Any one of the four gear reduc¬ 
tions In the tnuismlaslon may be used. 
Thus the operator is given a wide range 
of speed and power without the necessity 
of making any mochanloal adjustments 
In the truck when it ia changed from 
road work to driving machinery. 

The Short Haul Problem 

HEN we look at the picture pre¬ 
sented hy onr railroad situation 
tislay we are indeed startled. Onr 
2.400,(100 freight cars carry only about 
one-half their raimcity atid stove abpnt 
25 miles i>er day per car. Box cars aver¬ 
age something over S5 tons capacity, and 
yet hundreds of thousands of them an> 
carrying less-than-cnrload freight and 
hauling perhaps not more than 5 tons. 
iVhlle It Is ImtioaslWe to give the exact 



which liurcnses the cost of tiunsporta- 
tlori on them Is paid for hy all the peo¬ 
ple, regardless of how far the.\ inn> 1 h> 
from these main arteries Wlieij it Is 
taken into considerMtleu that 50 iht 
I t lit liiereiise lu the size of the unit 
hauled makes n 15 per cent dwreaso tii 
the cost of trniisisirtfition (he matter 
iK-comes one of great eeimoniie imiior- 
tanc'p with tonnage ruaniiig up Into the 
nillUoiis 

On roads of reasoualdv goisi construc¬ 
tion the weight Is fiillj taUen care of 
by the SOO-pound limit per inch of tire 
w'dth For every tWH) isainds of in- 
<r(»ased wheel load, an inch Is added to 
the hearing stirfacs' of the tires With 
the addition of a trailer the weight of 
the load can lie dmihlc'd without douh- 
llng the strain on the road 'ion simiilv 
add to the whc-el haso 'I'he load, while 
greater. Is distributed over more wheels 
of ]iroportlonnte tire width A striking 
i'ltistrafion of this Is given li\ our rail¬ 
roads While heavy rullliig stoek sach 
as the big oompcmiai engines which are 
now used on our r.allroads, arc veiv min li 
heavier than the rolling stock of jenrs 
ago, the weight i>er Inch of tiearlng sur 
face has not Iveen greiltlv Inereasisl This 
has been met by putting evfrn bearing 
surface under the weight For Instamv, 
((Continued on page 60) 


comes from the wells, with a view to 
determining Its gasoline content "Cas¬ 
ing head gasoline”—the gasoline pnsl 
tict resulting when gasoline la taken out 
of natural gas bv compression—is pro¬ 
duced at several plants malntnliKid by 
the oil (simpnny using the eqiiipnient 11 
liistrated , but tieftire gas fr<im new well* 
Is plpeil to a plant, its gasoline content Is 
d( termlned to make sure that the quan- 
tltv of gasoline jver thousand cubic feet 


meter, which indlcateM the pressure of 
the gas at the well Next passing 
through B meter, the gas Is measured 
Then it goes through the compressor, 
passes into a wmdenser and finally ac- 
eiimulates In a small cylinder which ex¬ 
tends below the truck laxly just forward 
of the rear spring A gage glass shows 
the euWe centimeters of gasottne. Frma 
till* test, the oiKTStor Is able to calcu¬ 
late the amount of gasoline which a 


figures wc have a record of one Investi¬ 
gation of the Cleveland. Cincinnati, Chi¬ 
cago & 8t Lonls Hallway In whldi It 
was found that the average less-than- 
carload lending for a certain six mautbs 
operation was about 3 tons. Nearly one- 
half of all the tonnage Carried In the 
Faistern district Is coal, accardlng to 
reports In the TranepartatUm World. 

Very few ivx-ords are kept by rallroadt 
(OowttnKcd on poge SO) 
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Do uou choose a hacksa\0 
jbr oppearance-or perjbrmance ? 

Hacksaws all look about alike. Weight, 
teeth, thickness and finish seem to be 
similar. The difference is in their per¬ 
formance. 

No matter how good the saw may be it’s certain 
that the blade made to cut soft metal won’t cut 
cold rolled stock. There’s no such thing as a hack¬ 
saw capable of cutting all materials equally well. 
Fact is, there’s only one way to be sure of the right 
blade and that’s by the hacksaw chart. 

Picking the right blade for the particular kind 
or shape of metal is easy if you use Starrett saws 
according to the Starrett Hacksaw Chart. 

We will be pleased to mail you a copy of the 
chart. Free, Also ask for Catalog No. 22 “B.” 


THE L. S. STARRETT COMPANY 

Tkt Worta i Crtmtnl rooJtrfsker$ 



IS. 1921 

CuMMiAlp Niavara XWefa^aent 

• (Continued from page H) 
rock aectlob; but waU9 are erected on the 
margrlna ot the rock aection and carried 
distance. These are tilled in on the 
rear. At anotlier point, yet farther 
iQortb, tbe canal bed is a very flat V. 
Near the povror-houso, where the excava¬ 
tion is practically all lu r(H'k, the sec¬ 
tion U sntMtantlUlly a simple rectanale. 

Ilf rock excavation, we arc mostly fa- 
roillar with the rock drill and the blast 
as a means of romovlnti tlie material 
Bnt on this work, the chaiiuellnK machine 
haa found opportunity for service The 
more familiar method l« also lu use, but 
channellDk seewa to be In favor, ce|>e<'liilly 
lu the upper part of a rock excavation 
This machine is much used In certain 
(luarries, doubtless be<'ause of tbe smiioth 
vertical face that U leaves 

Naturally, tbe steam shovel Is greatly 
in evldonco, especially on this canal work, 
cutting down through the overlying soli 
or removing spoil In the Ds'k portion 
What Is claimed ns the greatest steani 
shovel in the world la captain of the 
Hydroelectric Commission's battery It Is 
an Amerlcan-buIlt machine. This fellow 
is so big that It Is thought advantageovis 
to send n smaller shovel ahead as a pilot 
The latter makes a preliminary cut, and 
the giant then tackles the Job. 

Quite a variety of excavating apparatus 
has alraad}’ Issm in use on this develop 
meut. The eahle-way ex<avator, the 
dredge, the steam shovel, tlie rock drill, 
and the ehnuneling maehluc may In' cited 
as among tlic principal types The cable¬ 
ways work iKjth In the dry on the canal 
propee «nd In the wot along tla- Welland 
Klver. Such cable-ways miij l>e very ad 
vantageously used where it is {sisslbte 
to arrange parallel traeks along the two 
sides of the propfjsed excnvatlou On these 
tracks the head and tall towers may be 
shitted from time to time. The exeavat- 
Ing may la* carrhal on. as In the prt'sent 
lase, vrtth the aid of the clam shell tyja* 
of grab bueket. A heavy cable stretchtsl 
from tower to tower provides a track on 
which a carriage may Ite hauled out and 
in by means of suitable llti(*s oiierated lu 
a liolstlug engine at tlie head tower A 
close examination of tbe heiul towers In 
the photograidi will show tJiat llie tra( k 
('onslsts of four rails —a doulile track, In 
fact. 

The ehnuneling mat'hine, mneh used 
niKin this Canadian work, Is a device 
which cuts u d(H‘p and narrow lertliul slot 
In the rwk In the guarrylng of sand¬ 
stone and marble, especially where the 
stone Itself Is valuable or where It Is de 
sired to cut the stone to siieclflcd rect¬ 
angular dlmeiisloiis, this tyi»' of uniehine 
Is very useful iilileed. But ihaunelers 
have ouen used lu plain engineering en¬ 
terprises, wlwre a vertii'al face is re- 
(julrud, at least as fur back as the time 
of the eoustrtictioii of tbe Chicago Drain¬ 
age Canal. They have been emidoyeil on 
the New York Barge Canal. 

Atypical channeling machine Is mi ap 
paratua mounted on araall wheels which 
arc fdayt^ to mn on a track. A steam 
Iwiler on Wird irapplles steam to a ver¬ 
tical cylinder. A platon In the cyllmler 
Is mode to travel up aud down and !>} 
meant et lt« tod and a croM-bead on the 
rod to carry up aud down a cutting tool. 
The euttlng tool may be of varions tyiws 
A typical cutting bar Is 84 inches long aud 
will cut down, into tbe rock until the slot 
la 16 lnche« d«ep. Tbe liars are used la 
lunger and longer lengths as the cut deep- 
ena. A too* of maximum length used on 
a representative macttl&e wlU cut to a 
depth of perhaps 7 faet. A etnannellng 
maetdae opbrates by making a multitude 
of perwnwlve Mows per minute; 200 per 
mltrafp Is not to be cemsiAered unusual 
The stMl tool* used In cutting vary gi-eat- 
ly, tbe vdttatkms toktog especial account ] 
»f ^ pkti;leular rock in band. Tbne, j 
die tool «Mty tpr 80ft rook conaUt of bs| 
many «« -stMls each wtlk its catting i 
ICbMhNtoi on pope .ni I 


Getting the Most Out of the 
Right Saw 

In the siiiali shop, where baud saw- 
lug Is done and eai h man owns his own 
-• frame, and where imt few )>l*svs of dif¬ 
ferent materials are cut fistni time to 
time, a change In hliiiUv Is naturally’ out 
of the ijuestlon for each change lu the 
innterliil, Ilem-e the <-onvenlpiuv» of a 
blade like the No. ll)!l (stH‘ Chart on 
pages 22 and 28), that will In a degre*> 
meet all ordlimrj reoulreiuents. But 
tliere are few- iius-lmnlcs, who, under 
even tlmee conditlotw, cannot gf tlnws 
work to Iwtter advantage will* a flex¬ 
ible back blade, like the No. 2.'W, wlUch 
has 18 teeth, or who do not sometimes 
require a finer to<oh blade, like tlie No 
21^ with 82 teeth to the Inch, for cut¬ 
ting tWn sheet metal. In the end, time 
wlU be saved and Inconvenience av«ild- 


fd If tlo-,e saws are kept Htrulned up 
III si'pniate flames, so that one can be 
plckisl up and iiseil instantly The man 
w'lio will thus equip himself may gen¬ 
erally Is' lellisl upon to use with <lls- 
eietlon the Miilous blades furiilslied to 
him, but w'lsitom should be exercised In 
tbeir sehs tloii and purchase 

Each Man Should Have a Chart 

Whatever saws are adopted as the 
standard, it Hack Saw Chart, haseil on 
that make of saw, should lie eetahllstiisl 
us the basis of selection for the woik 
In hand Not only should the tisil or 
st<H-kris»m from wlilch the saws are Is- 
stiwl lie pnivlded with these charts, but 
definite (H>ntrol alaiuld be niulnUilned 
over tlie delivery of aaw’s of a given 
nunilier, according to the requirements 
of the w'ork and the machine, where 


power saws are usisi Each workman, 
lu liini, should have a copy of the 
clam, )>eilm|is soinewhiit inodlflevl, so 
I hat he, too, may know the blade which 
Is hc-t suiiisl for each class of nis- 
Icrlal 

Should Carry Complete Line 

To ni(s-l tin- HMiUlrcinents of dltferent 
(lasses of work liv the selection of the 
Made designed for (Imt work, to In- 
cieiise lln-ii-tiv the Individual efflelcncy 
of each saw and rtsiuce the total num- 
Im'I of hi.ides r(S|Ulred, It Is obvious 
that a (oni|ilefe line should be carried 
It Is Is-tter to eiirrv and Issue cxuctl.v 
the light saw for unusual and Intermit¬ 
tent rtsiulri-menis, than to do the work 
Inelhi lently for lack of the projier 
hlade—Krom Hark Sairs and ThHt C<if 
piihllshed by The I, S Htiirrett Co.. 
Athol, Mass, for fTtv distribution 
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Recently Patented Inventions 

Bfiej Dtscrifitiw RtctnUy PdadeJ Mtchmicd (md Eltcirical Dtfkts. Tools. F arm Imphmats. t^ 


Of Geaeral Interest I 

TRAKKIC hiaNAIJN(J r>KVICR.—J 8 kl-I 
C/O M»Hon Co, Tftjlor Hid*., ImuIb- 
vlllr, Ky The Invention liati for It* object 
(o iirovido « device eeimlnlly »il»rt«d for u«e 
In .•Itlw for eoiitrollhi* tmlUc nt •treat In 
terHcrtioiia, wherein the elfriiMl !■ Riipported by 
.nterhesd neena, permitting the uaual atcudArd 
to hr diapeiiaed with, and wherHn It may be 

the rnah honre are pnsacd 

TYl’FWniTHIl DUSK — W F. OuiON, 138 
N Slat 8 t. Omaha, heb An object of the In 
TentUin la to provide a dealt havln* a central 
channel In which a typewritten anpportln* 'I 
platform U inovahle and adapted to move 8 
rearwardly Into a houelr" with a trap door " 
coverln* the channel and held In cloaed poel 1 < 
tion when the typewriter la not In uae The d 
deak provide* ample anioot aurface for the ri 
vlletrlhiilloh and anpport of paper* when the a 
typewriter U not In uae tt 

NAMB IT,ATE—A Tonjaa, Room Bit, dl *' 
Union R<i, New York, N Y Amon* the oh •' 
Jccta of the Invention la to provide means for ''' 
removably Bupportln* leitera and other charac **' 
tera of any (tort wlildi permit* the ready 


"1 8 13th St I usual trouble anil * 1 C 9 *M» nb 

n reiatea Bore ber taper tube* *0 prprthmt la om**br Ma 
nal eombuatloii matle Uraa. 

use In arlatloli baSB FOR JACKS,—A S. gWjCTMKHr aad 
hleh alinpllclty n, KiuB, 872 Monra* 8t,» T, 

itlon and com xhl* Inrentlon pertain* mo re yAt thWlarly t* 

e factora. The lifting Jacks especially amptoyaS M 8 B »*• 

■ovlde tor com- c««aory of motor veblcl**. I* Jaw* «t <Ma 


Joaepb, Mo, 
generally, and 


factored nt un evtreinely low i 
AltVIJtt'lTSINf) I>t-iViri. 
Johnnnewbnr*. 'IYbuhviihI hunt 
Invention ha« rcterenee In np 
hihiting pictures, partlcnlnrly s 
for ndv< rtlidn*. In which the e 
Is perlodicnily and nnlonint 
The BppiirnluM prcBcnl* n pletii 


81 , New York, N Y The Invention ba* for 111 
object to provide a window acreen and vontl 
la tor more ciiieclally designed tor use on win 
dow* of bstbrooms, botirooms, etc, and ar 
ranged to Insuro the desired ventilation and 
at the same time prevent outsiders from peep 
ing Into the room Other objects nr* to In 
sure the admission of fresh air without draft, 
to prevent rain or snow passing Into the 
room, and to permit the naer to conveniently 
attach the device to a window 

SHOF- (TvKANING ASF IRONING JACK— 
11 G ItKNoi* and I' J Hi’Khk. IB.') Lefferta 
Ave, ISrookljn, N Y The Invention has par 
tievilnr reference to Biipports for holding shoes, 
clippers or the like for the purpoae of rlennln* 
or dressing them Amon* ihv* objects Is to 
provide a aho« holdln* Jack that Is adapted to 
dlriv'llv receive ami support a shoe whvn car 


lys In wrbleb I 

I almplleity of construction and compnetUM* in lYipr ^ 

building are desirable factors The purpose Is |T 

to simplify the mechanism and to provide for i 

roinpreaslon of the explosive mixture at the Jj 

same stroke of the piston which Is tncldeutal 

Railway* and Their Acceaaorlea 

IlAIUIGAn RitiNAI, ItFVICK—f J Chx- 

tre'TbJe!:';rof”The to” ' raasp«CT.v« v.«w, sBow.Md Tifa Jsc* n. 

device which will Indicate to the engineer of a * * 

train hla location, aa for Instahce when the type dl/Uculty has bees axparieneel in mala- 
traln Is approaching a bend In the track which talnlng the Jack In true vsrtlral altneitisnt d«r> 
should be taken at a low apecvl, by operatlog an Ing the lifting operation. Is thJa device a 
audible signal In the cab of the engine. The r'gtd base Is provided, capable of rMBOVal. and 
device Is aoHiated by auxiliary track device* with securing means which may he adjokted 
not subject (o the dtfflculties that attend alg with respect to the base, 
i.nllng device, operated by making electrical bbsjlIENT TIRE—0. ». KaMMBor, 487 8 
contact with track devicra Uroni, N Y. The ganeral object 

TRAIN 8 TOU MFCHASTSM,—J JdcMjiWPS, of the invention Is to provide * renUlest eie 


Machines and Mechanical Device* 

UltllNG W4CMI.M'— J I- I’tKark, k'.'l 

! XiiootlhT HldK Maiill/i, rhllltirinr Ivlnudn 
Thf* rt^lates jiitrlit tilurJj to a inn 

il>hM‘ for ooitra, flnh xf'ttotAhlea and 

olher f(HMl protIurtM In preparation for ablp 
nit lit and for uinrket A purpoae la to 
pli>> A co)ivo>or tlivloo vilthli) a hi*ailita ttr 
iIr\liiK choinhor wild muveyor omhixlYlnjr n 
tiirrylnif atHtltoi rimI turnluK m<jana ft»r CArrj 
I \uK and turtilh^' iho matorlHl through the dry 


Jet, Okie An object of the Invention la to 
provide electrically controlled mean* for pre 

striiiiisl as (o automatically stop both trains 



IIKI’AIR DIJVICR—M UonmtHH lilt F 4. 

NVw York, N Y Tln' iJivcjiIlon nda 
in ApparntUM fur rfpalriiig flexible ruiioH 
bnllH, bankel biillH, nnd othir inriaia 
b'H baxihg liiternnlW <if their coxor v,\ 
'nniinonly r«Ue<l a 'bbitbltr' waitl bladi 
IK hiflat(*d by inediiM ttf n flexible tube 
nil tilijirl (if ih(' ln\(‘Mtlou to pro>l(le niei 


COKH'KU <ni T 

Rrottdwuy, New ! 
JoctB of the Intel 


S’TAli pool —1 UoNBAisibr, 4ri Went 
. Sow York, N \ Th<* object of the 
on )M fo provide h dental tool In the 
f a drilling machine, Inrludliif In com 
ft with (h«( <*ont**iitionAl chuck of • 
iically driven t(M)l and oporatlng atem 
chuck, imana adAptiHj to be removaMy 


I Musical Devices 

I Ml SICAl, N(»TATK>,N -F Txrr, 102 Gate* 
Vve, Moiitleello, ,N J Among the objects 
of the Invention Is to provide a musical notn 
(ion arranged to enable a person uiitamlllBr 
with the usnal written or printed score of a 
musical coinpuslUon to readily h>cate the keys 
tvud execute the comiKvsitlon on a piano, organ 
or other keyboard controlled rouslesl Instru 
mciil without danger of confusing the player 

Prime Movers and Their Aeceasories 

C'Olfni NATION r>EVlCE.~« Yoono, lai 


When fw<» rralna an' on tin aamp block A 
further object la to provide mt^ana for i>|>erat 
Ing the brakes nnd closing the throttle of u 
locomotive, and provide a fusible member 
burned by the exploaloti of gasollDe which ta 
Ignited by a apark caused by the cloaing of an 
electric circuit when the (wo trains are on the 
earap block 

Pertaining to Recreation 

SWING—A A VrAii,, IBIO Oatea Ave, 
ttrooklyii, N Y The Invention reiatea to 
swinga nccomniodatliig two persons sealed op¬ 
posite each other The object Is to provide a 
swing arraognl to enable the user or users to 


ntJon la to ment to be placed In the tlrs abo* sud extsod 
Ds for pre about the same, togothsr with mean* for *s 
Is so con imndlng the element firmly against the tire 
both trains at the aides as well as at the tread o* for re 
leasing the tension of saM spring cKmsnt for 
tis liisertlun or removal. 

t SlQNALINO PEVICR,—A H R***, 1824 
Roll Bt, Ventura. Cal. Tbs objeot of the in¬ 
vention la to provide a device wdaptad for nse 
on motor vehicles, to Indicate to following 
vchteles, and to those In front, the lotentlona 
f't the driver a* regards turning and alopplng. 
) being provided at tba front and 

ri nr of the car, and under eootriri of the 
r,i— .>c«L driver at the wheeL 

PABTI T i> I*OWKR DKVU'R.— « Itssa. Oeal Delivery. 

Bsersmento, Cal The invention relatas to a 
block A ‘•'Vice adapted to bo driven by the drive 
for 0 i>erat '^beeU of an aatomoblla, an object being to pro- 
rottle of u device which can be quickly assemhlad 

le member ***‘*'* ** aaslly trails 

le whleb la P**™ •» place, A furthor object 1* 

oelng of an *“ Rf^vld* a device which la so construeted that 
are on the * '*'* conveniently run Into operative 

position 

Derigna 

DESIGN FOE LACE-—H- BiACBTOLO, 1870 
lete* Ave, Rroadway, New York, N X 
relates to DESIGN FOtt AN AJITICLB OF KANTTTAC- 
aealed op- TUan.—D. C, Fasjtg, S!*th 8 t Bud 4tb Ava., 
5 provide a .New York. N. Y. 

or users to DESIGN FOR AN ARTkCLC OF lUKO* 


percolation of boiling water through the c, 
groUJJda or tea leaves nod without dang,* 
particles passing through the nitrate Into 
pot. nml to permit of ibe use of a chi-np H 
Ing medium, ouch as lUterlug paper or 
like, which can be readily thrown away i 


(’ondamlne Ht 101 , 1 
I'epu This Invention 
vUb nit-chanlsm of th* 


tlo Amasonas. Yqaitos. 
am tor Its ohjert to pro 
character apecifled, for 



readily set the swing In motion without requlr- FAOTURB.—G, GonU), UeKtiiney, Taia*. 

Ing undue physical exertion Another object U DEalON FOR A CALBNOAK FBONT.—A. J. 
to provide a ewlng which Is strong and not Ha- UcIUni, 63 I'ark Bow, WarM Bldg., tim 
ble to get out of order eoally yorli, pj. j, 

rLEAHURE RAILWAY—F. A Bmith, 260 DESIGN FOB AN ABTICLC OF 
W 125lh fit. New York. N. Y The object hACTDIUB.—H. T. UsMOBMon*^ 40 W, aOW 
of the Invention la to provide a pleasure rail- 8 l.. New York, N, Y. Th« lav*htl(a hM kmd 
way tor use In parks, exhibition grounds and granted patents of two dsatga* qC til mtoiftmm 
other pleasure resorts, and arranged to pro nature. 

vide an exceedingly exhilarating ride tor the OBSION FOR A PLAQDB OB PAHUU — 
paasengers and amusement tor the onluok^a M taAPits, e/o Wacropotl* tfatll tplmlfif 
A further object Is to provide a long ride Co, Inn,. S47 Ceotar Sh, New YuCk, tl, 1. 
within a comparetlvely small space •— -— -—^-- - -- . 


We wish to caU atttBlWw^ Utt tm 
Pertaining to yehides we ore la a position to tenlat «idiF*tent aorv- 

TANK ATfAt'ltMENT—C llrstno, 72 Ar *«*■ ** *vei 7 branch of paUnt ok traddAMWh 
Mngton Ave, Msrluora Uarbor, 8 1.. N. Y. Our SUIT 14 COmpaaud «t Iptalwiwk**. 

The Invention has particular refetenee to electrical and ohsailcal agpart*, theiWdlNr 
means for establishing communication between trained t« prepare and profsawta AU |»PMlt 
the tank and the fnU feed cimduU. The prt- npplhjattena. Irrespeotlv* at 4h« odnnleit aatUpfi 
mnry object being to provide means for warn- "7 Dri suhjaet-mattur Invotvad, of (*d 
tag the driver of a motor vehicle before the specialised. ttK-biilcal or soleaUda kfintrllitB* 
fuel contained in the tank has been completely required therefor, 

exhausted, so that be any roach a filitog sta- •tao have aasoolate* tIiriliH 1 l 4 ll(i (M 


rAfiHIBB rROTErTTlR—K J 
W 40th SI , New York, N Y. 
the Invention Is fo provide s 
I* preferably bollet proof and 


f'xauoLl, I.TS permitting the ntllixstlun of fuel In the form 
All object of I of shavings, paper, straw, slack and the Ilka, 
shield which nod for Insnriii* the complet* combnatton of 
which is nor- the same, and for oontervlng bR fb* boat geo- 


tkm before the fuel la entirely usad op. world, who aiqUt (n tb« proaecutloat tlf tMm 

TIHK—C W «TkSua«B. 664 B. 16601 8t„ M»8«'»»rh •PPUCBtlOtW flad t« «tt dOMfi 

Bronx, N. Y An object of tba Inveotloa hi to Wndgn to tha Unltdd RtdtMI. 

provide a vehicle tlra of tbs tUigU tabs trpt ttptW Jk OD., SaUdtbM ad ttMp# 

ao conatiuctad aa U form a eloatd air Cham- WoolwWb BoUdlnd, KHW tWIM 

her wltboat tbs naoeostty at entploytag an Tower BttRaiiiB, 

Innor tube It I* a pnrpoM to ptovlde a Belcatlflc Amwiwai W' - 

riagU paaaiaatic Hre wbkrb wfB aUatbsato tb* Hobart BnUdtpg, 


t which may be moved crated during combtntlon. 
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mws 

rpENOLS 


X qtudity. When once you u»e 
these ronmrkable hi«h-quality 
pencils yoa will now be satisfioa 
with any other. The genuine and 
complete satisfaction given by 
VBNUS has made it the most 
famoaa pencil in the world. 


Cftiittda's Niagara Development 

(VoHtiHueit /rum pope SS) 
edge and all held securely In the cross- 
head. Some of the edges may make a 
transverse cut, while others In between 
make diagonal cats, the whole combiiu-d 
cut lieing a kind of sdg-xag. The tool may 
conalst thus of a gang of steels, but it 
may also consist of a single steel with a 
Z-form of catting edge 

Of cunrse, the ex«'avatlon la not 
comparable to that at the ranaraa Canal 
At the same time, the amount of na-k 
and earth that must la* removeil Is \er} 
eoilHidernhle On tlie Bi*etlon la*twi*«‘n the 
Niagara Illver and the control worka, tlie 
eartli excavation In the W’elhuul Illver 
laal totals about 8,5U0,tMM> cubic yards A 
large part of this work Is wet excavation 
A dipia^r dredge has la-en oia*ratlng In the 
Welland Hiver bed, deiavaltlng its apoil 
Into MHiws Tbeae are lieing dumped 
out In the Niagara Illver A cable-way 
is also a mcana of excavating 

Heveral oonaidcrablc concrete bridges 
are Included in the general undertaking 
One carries the Wabash Hallway across 
the ceniii. It is Qulsbed , ao alao are one 

The iKJwer-housc Is at the f(«)t of n 
steel) Incline. The Initial ei|ulpme.it Is 
to consist of two big .’W.OOO-horscpower 
tiirlilnes and their corresponding electric 
genera tors The forelmy ou the lodge 
above reaehes back along the canal for a 
(listatiee of 1,000 feet That U, tlie canal 
Is wl(U>ne<l U) form thla little lake, wbb'b j 
Is 300 fe<'t wide at Its Intake end lt| 
delivers water to the iieiistocks, which: 
are big steel pliies M feet in diameter and 
some 4.V) f<‘et long Four main ivenstocks 
and one exciter penstiH-k evmstltuto the! 
Initial etpilpment for w'rvlng the power-1 
house Taking the head at the full' 
amount of 90n feet, the pressure, n»*Klect- 
Ing friction, at the bottom of the pen-1 
sfiK-ks will lie about 132 ])oauds iicr | 
Hfiiiaro Inch There Is. however, nothing | 
remarkable In Ihls pressure <i>nsl<lered 
iihitie. hut the combination with big | 
diameter lueaiis a liirge mass of water] 
(•onfluf*d under consld<*rnhle pressure j 

Fifth Avenue’s Traffic Tower i 

(Continur<l frrmi pno<' lo) 
his locun operoarfi In the tower Itself 
Tills not alone puts his signals where all ■ 
hlR Hidstnllnales can w*<* them but it at j 
the same lime gives him nil uiirestrnt«si 


minutes for each aissmllng to the lime of 
day, etc ; hut It fnMpiently happens that 
sivecinl eondllloiis sovnewhere along the 
avenue make It advisable to mtslifv this 
scheilule .lust as an Instanee. If there 
were a minor wreck on the avenue Itself 
which II WHS plain esmUl he cleared awav 
in live minutes it might well be tin* liest 
j»r<)c«slure to close trotBe on the avcniio at 
the point Hffe<'bsl for this |)erlod With¬ 
out the signal lower and tlie central ad- 
rnlnlstration of trafbe, this would Involve ; 
a frightful congestion In the Immediate 
vicinity of the a<s-ldent, with It the en¬ 
tire nvenut* could be kept closed for the 
time nevs'ssarv and the congestion dis¬ 
tributed to a surprising degree 

The petlestrliin traffle at big eisisainga 
like that of Fifth Avenue and 42nd Street 
la alw'ays a nuisance and a problem The 
man on fisit cannot, apparently. l»e made 
to bolieve that trathc regulatlmis apply to 
him. He vlsunllws them na for the ve¬ 
hicle alone, and feels that he Is free to 
cross wherever and whenever he can, 
dodging about among the ears until he 
attains hts objective at the far curb. It 
was recagnlged from the start that the 
iuecewi of the whole plan of central regu¬ 
lation would depend, as much as upon any 
other one factor, mam the degree to which 
th* pedestrian could be preventwl from 
Blowing up the vehicular movement In 
thU way at the Big Corner, the heart of 
the eygteni. So here we find always four. 


Call of the Children 


../n 


It IS, indeed, true that the children, 
even more than the mother, is de¬ 
pendent on the father, who must rec¬ 
ognize this by making due provision 
for the little ones in case he is called 
awa\ 

d'his he yenerully does through in¬ 
surance [irotcLlion and many fathers 
liave made and arc making such pro- 
vi.sion lyv arranging a policy in the 


Postal Life 
Insurance Company 
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Light for your 
truck 

The Gai of« Thousand Uses 
rrs ECXJNOMICAL 

T he initial cojt of inatalbng Preat O-Lite Ga» 
equipment u imall Any man who ran handle i 




n and o 


adt wtoTt than twenty-two 
thontand garages, in town 
and country, empty Prest- 
O-Lite Gal Tanks may be 
exchanged for full ones. 


a PtMt-O-Ute outfit ii in plat* it will outlaat the inir 
diest truck Our enchange ayatem makea the loat of 
operation extremely low 

IT’S DEPENDABLE 

Preat-O Lite Gaa light never detenoratei — never 
"petcra out”. The laat foot of gaa m a Preat O Lite 
Tank givea the aame dmndable light aa the firat foot 
Rough going cannot affect the intcnaity and range of 
Preat O-Lite- -there la nothing to work looae, wear or 
break Presl-O-Litr Gas ii the moil dependable of all 
truif/igA/mgryitean 

IT’S ALWAYS OBTAINABLE 


Our complete Ime 
of apphancea uamg 
only Preel-O-Lile 
Gaa and air auit- 
uble for aoldering, 


extensively used 
by manufacturers 
and in repair shops 
evcrywh^. 


Tanka for your empty ones No ocher Company 
the automotive held offers so comprehensive a eerv 
Ptest-O Litc Gas 18 always obtainable 

AND IT'S SAFE 

F’reat-O-Lite Gas complies with all laws and ordi- 

THE PRBST-O-LITE COMPANY, Inc. 

Small Tank Sales Department 
Oenetel Offices Carbale and Carbon Bld« . SO E 4fnd Si . New Yuefc 
S9V Eighth Street, San hrAstetM-o 
In Canaria Pr«iBt-0-Lit«> 0>mp«nv of CmmU, Limiied, Toronto 


RELATIVITY 

The Special and the General Theory 

By Professor Albert Einstein, Ph D LL.D. 

Tranilaled by Professor Robert W. Lawson M.Sc. 


'' I ^ HI' authoiizcil J'.nglish tr.iiit,lation of Einstein’s own book explain¬ 
ing Ins tlirones to ihe general public is now available. Dr Einstein 
has scored a lonspRuous sutcess in this volume, steering a skillful course 
betwern the t\\ in dangers ot too much mathematics and too little 
explanation Also, he makes ilcarci than has >ct been made just 
wherein lies the dividing line hctvv'cen Ins special theory and his general 
theory, and |ust where the two join In literaiy style as well as in 
clarity of exposition this honk bids fair to take rank as a classic; and 
in any event, it is by far the most satist.ictory treatment of the subject 
to be had at the present date in T nglish 


Price $2 50. by Mail $2.58 

For Sale by 

SCIENTIFIC AMERICAN PUBLISHING CO. 

233 Broadway. New York City 


„r more offleerH on the street ® 

more on each of the lour eoniers; and 
after a little pn liiiilniiij skirmishing dnr- 
£Th“ first week or two. the w alkers have 
iKH-n ednentt^ to the fact that here is one 
pliiee in the world where thev move with 
the truffle, and stop when it stojis 

ITie siiecess of this block slgniil plan has 
Iks'ii iiroiiounced from the start A(tI- 
dmits ure fewer—Indeixl, there has not 
P4>ii one of nn.v aecoiiiit In the entire nine 
loiitliH Tlie' Mow of truffle is much 
lUMilher and more si«>e<1} , Instead of a 
op at practtcnilv even corner, with a 
few stops in the middle of the liloek 
wn In for good riieiisnre. one often 
drives live or six hliK'ka on the avenue tie- 
ltt.liic halted tiy the risl light IniUied, 
tests inungiirated b.v Hopiity Police Oom- 
mlSKioiiei Harrlss, In charge of tlie I’niHle 
Isloii, who Is r*.*MpoTiHllile for the In¬ 
stallation to the iKitiit of liavlng paid out 
if his own funds for the first tower, show i 
that where the average time for a trip 
1 :Uth to Sttth Streets under the eld 
H.vNtem was 42 minutes, it is now oniv | 
nine mtinites The distanec. It mav lie 
said. Is alwnit a mile and a quarter 

Sunshine and Balloon Silk 

{('nnlinurd pom pat/v kS) 
hiih. In turn, was afflxcsl to the decll- 
natlun axis The telescope tutie support 
the eolllmnting lens ismld be ro¬ 
tated a small amount and elami>ed, thus 
KTinitting minor ndjiistmeiits of the sptx'- 
rum upon the thermopile receiver A 
ilaok llHiinel cloth was laid over the spec- 
rograph in barring strnv light while 
ibservliig the sun A s|K>eUill,v 
itructed thermopile was cmployetl In the 
unit for taking Holar-radiatioii-liitensltj 
inettsiireroeiiis, which ismsisteil of nine 
couples of bismuth silver, with revx'ivers 
II by 3 mllUuieters, tlie dimension 
tlie entire receiver Udiig .3 bj 0 5 milllnie- 
Tbe bisniiith wire, 01 millimeter In 
diameter, was llnttened as a metbisl of 
italnliig adesluate eoutaet with the re- 
tsjlvera. 'I herelij the time element In at¬ 
taining thermal tspiiilbrium was retiumi, 
msumitig only to or 12 seeouds 
The height of the siieetrometer silt w 
3 mllllmeteis, and although the sis'etniin 
of only an eipial height, the Intenslt' 
odeipnite for making iiceurute mi'ns 
I urements Such a condition was partly 
attrihutnble to the fact that the length 
of the spei trum, falling iiism the the 
pile, was 8 niilllmeters, siitSclent t< 
tercept the whole of the visible, and also 
the whole of the Infrn-rts! sin'otnim. 

In one sotting, and the ultra-violet N|M‘e- 
trnm In two settings The electric current 
generated liy the thermopile, on exposure 
to radiation, was meuaurvsl by a sensitive 
galvanometer 

The data wore obtained primarily for 
the piinsise of nsiertaiiiliig the dllTereiit 
components rt'lntlve to tliat of the quarta- 
merciiry arc lamp Solar radiation Is 
variable ns ran be ussiimisl from these 
tests A low-hanging hiixe, or smoke, on 
a Heptemlwr day reiidervsl Invisible the 
Soldiers' Home IluibUng three miles 
away , later on the same day the sky 
cU*nre<l and the ultra violet light doubled 
Its Intensity Siihseiiiient to a rnliiv pe¬ 
riod of siweral days’ duration, when the 
sky was extn>mely clear, the iiltra-vlokit 
coursment was 2 per cent of the total ra¬ 
diation intensity Kxjierltnents during 
the early inoruiiig hoars showevi that In 
conseijnenee of Increased scattering of 
light the nttra-violet component radiation 
intensity is only approximately one-half 
that whldi obtains at noon-day. The 
reverse condition prevails with respect 
to Infra-nst component, which Is greatest 
In the morning and evening, and is a min¬ 
imum at niMin This is explained by the 
aei-epted theory of the scattering of light 
of short wave lengths. Coupled with Uie 
invention of this new government instru¬ 
ment for studying the sun and the varia¬ 
tion in the intensity of the ultra-rlokit 
radiation, valuable nteteorologioal dat^ 
may be oMained from a ctauprebeBslve la-1 
vestigatlon of the sobject { 
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Are to 4o 4#a«*e to Miob otber 

•nd dcCudbtwjk Mtnaolf ■cohist too other. 
No nttmu» to MtnuMtnn force out be 
Iierfclttod to h tmly toto comparieoii, be-■ 
eaoM it i»xt(«neotw foToe be admitted ae 
an arsmiMnt on Am etde. It i« necm- 
Harlly ^mrtntoalble to have the iMune ad- 
miMicm Oh toe other aide. Thns, to con- 
xldertog irbetobr or not toe battleehlp can 
defend itaotf acatoat toe torpedo idaiie, It 
u not adnleeti^ to my the battieeblp can 
luive a fuard of aea-ptouee, whurh will 
hHm to laeet toe torpedo plane to toe air 
and demoUah It before it can attack'; bo- 
laitae toe propooeBt of the torpedo plane 
may etjaalljr provide the mother ship of 
the torpedo (dime with a flock of flahtinc 
litanea to arise and go forth with the tor¬ 
pedo jdana to give battle to the planes 
which coma from the battleship. We 
have then staged an aerial battle, the re- 
HUlt of wblto may fall to either con¬ 
tender; and meanwhile we are where we 
were in the first place; there an* a tor- 
i>e<l<) plane and a battleship left over to 
tlisht It out, while toe defenders of the 
iiuc and protectore of the other do their 
parts to the air. 

“It Is not easily seen bow a battleship 
can protect itself from the attack of a tor- 
iknIo plane. The battletoip Is protected 
from ordinary torpedo attack by destroy¬ 
ers. smoke screens, and similar flghttog 
<ir tiroteettog devices, all of toe same class 
Ilf speed and all on toe aame locatlou- 
plnne in space, as the think to be pro- 
tectctl A destroyer may m twice as fast 
IIH a battleship bnt not ton or flfteeu times 
as fast A destroyer tphnof get up in the 
air and fly. And a Is a target 

for a naval gun- 

"A torpedo plane way attack without 
lielng noted until too late. At e high 
altitude It la tovtiilble and toandlble It 
con see, but cannot be seen. It can de¬ 
scend so swiftly that It cannot be hit, < 

If seen It can come wltoto close range 
of the hattlesbip, launch iu turpc<lo and 
swoop uiiward again to rapidly that It Is 
pmctleally safe. Even If It were not safe, 
what is one man, one toexpeuslvc plane 
aculiiHt the loss of a great atiipT" 

In other worda, Admiral Flake believes 
that the strong and bask patent given him 
ill 19111 is for an toventiou not only of 
new device for waging war, hut of a ne 
•‘istem of warfare, atid that more than 
one insunce to Ow late war shows that 
a torpedo plane way destroy a ship and 
cscniie, as a Turkish vessel was torpedoed 
liy a British aviator launching a torpedo 
from bis air craft, and tlie British ship 
(Jena" was sunk by a torpedo discharged 
'>.v a German plane near BulTolk, Eng¬ 
land. » 

A great disttoctioa exists between bowb- 
<1 nipping and torpedo planing, which most 
lie well visualised before any argument is 
undertaken ah to the value of the torpedo 
plane Im wars which may come. 11« 
tiomli dropper, to be at all effective, must 
actually hit toitig on whlto he drops 
his deadly egg or faH. exceedingly dote, 
i Q the caee of a battkehlp, thla Is a 
rather narrow tgr^; itod to splto ot the 
accuracy %f toe aiming device, there Is 
always the pnsstblltijr «f error In deter-; 
aiinlng toe epeetl and altftnde toe abeolutej 
'crtlcal and the tottsdqueot correct dim of 
the projectile. IWto the torpedo plane 
the chances pf g tolhe «• WCT gnall. The 

range msi' |iS •* gl»W S« ito nerve and 
Hkiii of toe tvtslov isuiM possible. Mon»- 
"veri toe tesrpMe wheB U strikes, strikes 
Iielow toe'vfatttf l)iMi,'^to tfee mbet voln«- 
‘>bk part etf 4gjlria; toe bomber 

murt be,'U M at least 



Instance, that a fighting airplane cannot 
get under him, where he la the moet vul- 
nerahle. Admiral Flske has recently made 
an invention which he thinks wlU aid the 
torpedo plane very greatly, but Its char¬ 
acter is not yet known, except to a very 
few. 

It Is not toe function of the stories in 
tols series on great living inventors ami 
acientlsts to engage in controversies, take 
sides, or enter Into argument with the 
Ooverinnental powers that be, regBriline 
Inventions and inventors But It was 
noted In those {Mges that the Ia'wIs ma¬ 
chine gnu received Its aecolade to France 
and Flanders aftiT America liad rejected 
It; and It is stating only the facts to 
admit that America was offered toe tor- 
liedo plane by Its Inventor, that Institutes, 
associations, offleers, si-lentlsts and manii 
factnrers endorsed the Idea and the In¬ 
vention to the Navy Department, only to 
have It rejected; and that at the time of 
the Armistice, Great Britain hud per- 
fccteil Admiral Flake's original Idea to the 
extent of hSvlng a great number of sucli 
torpedo planes ready for action, and that 
the surrendered German fleet was met and 
eacorb-d to Its dlsgrB<-eful end by, among 
other things, a ship with tori>edo idaiies 
alioard, whictf at the slightest hint of 
treachery would have proven once and 
for alt that even mighty shl|»s of steel 
cannot withstand torptslo attacks from 
the air. 

It would be difficult If not imivoosihle 
In a story of thla length even to epitomize 
Admiral Flake's Inventlous for the Navy 
which Is so much his own work When 
a man Uvea In the Navy from boyhmsl 
to retlrt'Uient, and when such a man Is 
naturally an Inventor and has In addl 
tton perfected himself in certain brnnehes 
of science with the <Mie Idea of ahliiig the 
Navy, his contributions come too fast and 
to too many uumliers adequately to < 
log While his most tui|s)rtant ideas have 
here briefly lieen set forth, It would lie 
entlrel)' wrong to fall to mention the great 
effect Admiral Flake's work has hod 
the electri<-al equliunent of fighting ships 
of all s<irts and to ehrouicle that range 
fliiders, gnu sights, diriH-tiou finders, sys¬ 
tems of lire i-outrol and a hundrwl otber 
Ideas rcganling the actual aiming and 
tiring ot guns I the end ami aim of a 
fighting shtpl ba\e iHtuie from him to 
great immlieA An invention wbkb he 
made In 1S97 and on which ho secured 
the basic patent to lOdd, is now atsiut to 
eotue Into use This Is his system of 
“Wireless Control of Moving Vehicles,’ 
which John Hays Hammond has done m 
much to develop, and which our niivy has 
successfully used for directing the move¬ 
ments of battleships tntemleil as targets 

Admiral Fluke lia* often bw-n prevented 
to the development of an original Idea, 
either by the cxlgeudes of tlie service or 
the press of work attendaut on the is»r 
fecGug of even more Important Inventions, 
and has seen original conceptions of bis 
<iwn taken up and perfectetl by others who 
thus received the credit, which he would 
be the lust to say was not their due, for 
working nut to the point of practicality, 
an Idea of which he was toe real orig¬ 
inator. Hut Admlrdl Flake has the ua- 
doubtod satisfaction of knowing that more 
than sixty patrats of bis have done more 
sixty milch m^eded things for toe 
Navy and that in spite of red taiie, official 
(HKcoaragement and sometimes that open 
hoetlllty to any change which pervades 
huge governmental mai'hlnes, bia work 
ahd labors have aided in maUng the 
Ttoited States battleship second to lume, 
and that his latiors, his patonts, bis de¬ 
vices and ideas have bad much to do with 
that andent contention, that 
Unltod Btates ships were but copies of 
ships of other navies, an outworn phrase 
heard now only to the meUths of the 
e&vlone. 

It is pleaaant to find to Rear Admiral 
Hrjalke’k book, “From Midshipman to Rear 
a happy reference to this Jaw- 
hal, asd to tsani tlUit at one ttau, when 
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DURAND 

Steel Racks 



*^HE1RE are few indus- 
tri« in which we have 
not solved satisfactorily 
some difficult storage 
problem. 

Bars are perhaps the most 
difficult things to store con¬ 
veniently and at the same 
time comp>actly. Tlie above 
cut shows a Durand Steel 
Rack for bars. 

Durand Steel Racks are also 
made to store compactly such 
diverse articles as plowshares, 
automobile radiators, fenders, 
tires and wheels. 

Durand Steel Locker Co. 
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(llscxiurssKmeiit had csosed him seriously 
to consider dropping a naya) career for 
one of posBlbly larger flnancial reward In 
InislneNii, lie deslrwl to go to work for 
the sheet which now devotes tills space 
to sketching hla Inventive activities As 
an eflltor of the S< iicvTirir Ameuican, no 
one who knows him donhta that he wimld 
have cnrrle<l forward the toich of scien¬ 
tific idcHls which this paper has alwavs 
striven to keep brlghtlv Ilghtwl, hut In 
the interest of onr first line ol defence 
It la surely ii matter of eongratnlation tlmt 
one of the most proIiHc iiuentora of mod¬ 
ern times should have peiwvered in hie 
chosen profession, rather than left It for 
the more quiet haven of an eilitorlal of¬ 
fice. 

Insect Ravages in Our Forests 

(Cimttnurd from payr 4K) 
tliereh.i sni.sl more than .IdfKMkK) 

“'i'ho presence of the southern pine 
lipetle In clangerons or destnntlAe mim- 
Is'ia la plalnlv Indicated hv patches of 
il>lng and dead pine' which show no evl- 
liems- of Injiiiy.liv flic oi other dc-stnic- 
fiAc agencies,” saya the Hurenu of Kn- 
touiologi in (ieserilcing iims-t depredations 
in llie South Oliscnatlons in the Soutll- 

thorltatlvc statemcoit that if ail the pine 
klllisl for L'O jc'ars In the Ism'IIc was liv¬ 
ing todnv. Its htumpngc value would be 
appraised from to !(;2(t.0(>t»,0(l0. 

Stucllc's of Inscs’t wrought liaviK’ in the 
South Atlantic and clulf States for a 
piTiod of tliiee jeara indicate tliat at least 
'SJ.rtOO.lHKi noiili of pine has heim si|nan- 
(lerisl li} natural enemies of the forests 
»rli‘lly atati'd, the mcdliod for iirrestlng 
tile ini.ision of the southern pine l>t>etle 
IS Id locate tlic“ InfestKl tree's during 
\o\eml)c>r, Dc'ccmiiIst, lannary, l-'etiniary 
and Mnrc-li and destroy tlie overwintering 
lirocsls III the liark of the main trunks 
'Ihls miiv Ice ac'compllshcsl Icy n numlier 
of wavs Komove and liurn the Infested 
liaiks from tlie trunks of stniicIlMg trees 
or nflc r Ihc-y ha\e lieen cut down, place 
tile infestcsl portions of the trunks In 
water or coinerl the trunks of the in- 
fesftsl trc'cs into eorilwcsKl and use- the 
wocsl for fuel iK'fore the Is'etle leaves 

’I'liat Insc-c ts are constantlv mennelng 
the- luiuliei Industry can lie illustrated by 
evnuiples of ilsltntlcms other than thos«> 
so clc'Mtnufive to Itouglas fir or bnlsaui 
•aid the Kontfiern pine The value of black 
or .ycllcm IcK'ust has re<-cntly lieen aecen- 
tiiiilecl as II clenvntite for locust plus or 
tris'-nuils ill the construction of ccocKlen 
ships Growth of the trees, otlier than 
scattering siiecimens in forests, funnc-rs’ 
uissllots and abandoned fields, has N'eu 
futile ns a commercial enterprise Is-causc- 
of the deprediiticms of the Iwiist Isircr. 
The hanclleup under which commercial 
olieraticms lalsired Inspired a aiH'clallst In 
forest entomology to make an investiga¬ 
tion, his conclusions lieing significant' 

“It apiieors iiracticallc cci tain that plan¬ 
tations Ilf this floe eun Ih> protected suc- 
eessfully from the liorer nncl grown profit¬ 
ably on a ewmroerclal scale If the locusts 
are pliinleii in thick stands or nilxcal with 
oilier tres'S so as to produce a densely 
HliaclecI cimdition and natural pruning 
cliirlng the first ten to fifteen years of 
growtir' The I’ennsylvanla Uallroad 
planted -I” plantations, ctomprlsiiig 2,000 
acres, I'miirac-iiig the culture of over 
1 (KMMHK) trees Some of these locust plan- 
tiitiims are In jirlnie condition while oth- 
ciH have eompletelv siiec iiralied to the at- 
till ks of the Icsnist lairer Here ore some 
reasoUK nilv uni-ecl by a Government Invea- 
tlgator for Immunity to Insec.'t attacks; 
for some luexptieuhle cause' trunks of 
trees attaining to 0 Inches In diameter 
and over rarely contain borers, sufficient 
sliade during the jiericsl of growth la a 
deterrent to borer Infestation, and on<3e 
the pcssts have Intrenched themselves In 
new growth nn arsenical spray is a dcath- 
dealing application. 

As previously stated, the depredations 
of InscHTs are not so spectacular as a for¬ 


est fire; nor are the earmarks of 4e- 
atructlveness so pronotiuced. Yet the 
evidence Is convincing—a clump of yellow- 
top or red-top trees in the distance, closer 
Bcrutlny and yon observe pitch tnbes and 
boring dust on and around the trunks of 
living trc'ca—the signals are unmistak¬ 
able for action in forcatiilUng widespread 
dcstnii'tlou Ckmibatlng a forest fire Is 
n burry-up Job; iKH'tle control affords a 
lec'vvHV of from six to ten months In which 
to utilize or otherwlici' efface the sf- 
fectPfl timber In doing away with the 
broods of lieetlc In the bark The beetles 
of the genus Pendroetonns are identified 
In the adult stage by their cyllndrlohl, 
Bomc'what elongate to stout bodies, hro«d 
and prominent heads, nearly round to ob¬ 
long. oval and transversely placed eyes 
(lehliid the base of each antenna. Among 
the Iiendroctoniis lieetles there are Iso¬ 
lated species which are attracted to weak¬ 
ened and dying trees and to the stumps, 
logs and tops of recc'ntly felled living 
trees Hence, the trap-tree method of 
control whore trees arc cut as a decoy 
for tlie Insects to breed therein before 
their ilestmction 

Among tlie requisites prescribed by the 
Bureau of Kntiimology in combating bark 
b<'et1ee are- Give prompt attention to 
evlcli'ticv of an outbreak, as indicated by 
an overshadowing iierrcntnge of yellow 
or red topiicd dying trees, and especially 
when these signs cK'ctir In groups of ten 
frt'cs or larger areas; obtain information 
as to the Idc'iitity of the species creating 
(be trouble', and adopt the most effective 
control method for destroying 75 per cent 
or more' of the Insects In tlie Infested 
trc'c's Here are some of tlie formulas of 
control: Utlllxe the Infested timlier and 
burn the slabs during the period in which 
the brcMsls of the bi^tles are In the Im¬ 
mature stages or before the developed 
brocsls emerge from the bark , or—fell the 
Infested trees and remove the liark from 
the main trunk and hum the hark If neces¬ 
sary , remove the Infestcsl hark from the 
standing ttmlier and burn the bark when 
ncx-cssiiry, Immerse the nnbarkod logs In 
(Mincls, lakes or strc'iiras, where the bark 
will remain soaked long enimgli to kill the 
insects, or remove the unliarkcd logs or 
products to a locality where there are no 
trees liable to attack within a radius of 
20 miles or more Cinitlmic>d scientifle re¬ 
search, augmented by an aruusal of public 
uiqcreclntlcm as to the Imisirtance of or- 
gantxecl warfare on tlic' tiny foes of the 
forests, should viltlmutely minimise the 
enormous forfeiture of <t7().000,(»00 to the 
alarming depletion of the Nation's timber 
supply Any Natloiuil forest isillcy which 
would atreiigtbcn the nrms of the en- 
timiologlst in protecting the forests from 
fes'S within is chnrnc tcrl’/ed by that same 
forc'haiicled wisdom that builds n Icsikout 
station on tlie pinnacle of a mountain 
peak and d,'tails n guardian to safeguard 
Nature's iMmiitles 

The United States Light Cruiser 
“Omaha” 

{Continued from page i9) 

•Navy, Is the adoption of the British trl- 
]hk1 mast, at the head of which Is IcK’nted 
n closed director-tire position, from whl'ili 
the fire of the battery of twelve slx-lpch 
guns will be cxmtrotled A secondary bat¬ 
tery will consist of two three-inch, 60- 
iiilllwr aircraft guns and two tbree- 
isainder saluting guns. The vessels will 
also (mrry two 21-lnch twin torpedo tubes 
which will lie located on either beam on 
the main deck lietween the aftermast fun¬ 
nel and the main fast. The boats will be 
liberally supplied with searchlights and 
range finders. 

Altogether these vessels should prove 
to lie very serviceable craft. The pity of 
it is that they are not In commission to¬ 
day. The only representatives of the light 
crnlser or scout class which we possess 
at present are those relatlvoljr slow and 
ont-of-date scouts the ‘'Blralntham,’' 
“Chester" and “Salem.” the keels of WbWl 
were laid fifteen yeare ago. 


(CowtitNHNl from H) . 
the big engines Use 16 (hrlrlng'StdtMaB; 
the early engines hhd oat/ todr. 

It would have been as aeoalMki fifty 
years ago to have prohibited the 1M» of 
locomotives larger than the UtOe four- 
wheeled drl-vers, as It would he todky to 
limit the weight of the motor trudt oo 
any other basis thafi tire width, and the 
niimlier of wheels under the‘ weight, 
which in the case of our large locomo¬ 
tives gives Several hundred per esat 
greater hauling capaelty with probably 
only one humlrcd per cent greater wel|d>t 
of rail. Without the develcquoent of the 
large locomotive and the Inoreaasd siae 
of railroad cars, freight rates wonld 
probably be double or triple what they 
are now and they seem plenty high 
enough at the present time to those who 
pay them. If we set an artificial limit 
on motor-truck weight we are handi¬ 
capping what Is fast becoming an Impor¬ 
tant means of transportation, adding to 
the cost of every article of food or 
clothing we use, and placing a generally 
greater economic burden on the country. 
We must build the roads to cany 
the loads, not limit progress by using 
highways of inadequate construction 
when better and more resistant paving 
should t>c pnivided to keep pace with the 
more efficient forms of motor trausporta. 

The Short Haul Problen 

(ConllHued from page 54) 
as to their terminal and short-haul costs. 
Prom tlM' best llgnres obtainable it seems 
that their terminal charges amount to 
alKiiit 10 cents per 100 pounds at eaefa 
end of the line. Terminal charges In¬ 
clude the switching and placing of the. 
car. loading and unloading, the ctertcal 
work necessary U> take care of this work, 
and general overhead cbanoiM to be 
proportioned to these operations. An au¬ 
thority has said that It costa about fS5 
to deliver a cor in Manhattan or Brook¬ 
lyn after It reaches the Jersey Terminal, 
while in Chicago It costs something Ilka 
$10 3.') and In a small city like Bln^am- 
ton, N y, »1.80 Against the 20-cent 
tertulnal charges the average cost of the 
line haul is less than one cent. The big 
charges are for loading, unloading and 
handling, and unless u shipment goes a 
sufficient illafance to warrant all this 
labor, the practice is not eonmiuieal. 

Fifteen cents is>r hundredweight Is a 
fair charge for cartage at each end of 
the line when considering lesa-than-car- 
load sblpraents Adding to this the ter¬ 
minal cliurges mentioned, we find that the 
transportation cost of this shipment, ex¬ 
clusive of the cost of the line haul, from 
door to door Is 50 cents. Prom this It Is 
reasonable to Infer that for any locality 
to which the motor truck can deliver for 
W) cents per 100 pounds or less It would 
lie more economical to ship by motor 
truck This does not take Into considera¬ 
tion the service meanlug of a delivery 
in a few hours which on the^ railroad 
might take two weeks 
It wonld seem reasonable to suppose 
that on all distances nndsr*80 miles the 
railroad Is losing money. Bather than 
tax the long haul to make up for akort- 
haul loss, It would seem more practical 
to do away with the buglntgas which Is 
carried at a loss. The thouMut(}4 of cars, 
containing package freight, Which come 
into stations to be broken np and redis¬ 
tributed to other rokdii, block the caUre 
traffic stream and tts up tbiKKigto freight 
because an arrangemcat has not been 
made to transfer these smaB-lot shipments 
immediately by vehicles frogi the Incom¬ 
ing cars to the railroad that is to carry 
them out This delay boUs up thougands 
of cars every week. * 

The answer to this profatem tg In- 
cresM the use «f motor tguegs al> 
short haul work and thus Mdeage tmmr 
freight cam that are new workteg 
than half capaoHy tag th« dhn 

do to the bant adrgntaga. 






OJEANINC A HUGE MtyrOR FRAMR CASlWC AFTER FT HAS COOLED-[Se. p.,. «1 
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spotted—by the leos.mirror of the Seal 


I NKY black—the great wastes of ocean, and o’cr- 
head only the faint glow of the milky way with its 
starry accompaniment 

Smugglers, and those who prefer their activities con¬ 
cealed, find safety in this all-pervading blackness. Yet, 
to uphold the majesty of the law, these lanes of dark¬ 
ness must be policed. 

Suddenly a brflliant beam circles the horizon. Quick as 
a flash it casts a penetrating ribbon of Hght—anywhere I 
Wonderfully wrought lens-mirrors gather and project 


the brilliant light from powerful krnpa—H|^t that 
would be waatcfully Bartered without the help of 
these lens-mirrors. 

Though little known, this activity of thisinttkati^ 
is of equal importance and compares in service wkh 
our other products—lenses for photograi^y and pro* 
jection, microsCop|^ binocnhrs, lenses for armv* 
nsvy and engineering use, and most important 
to humanity—specta^ ien a c a for all are mads tint 
eyes may see better and faitfaer. 


BAU3CH ft LOMB OPTICAL COMPAIfT . . . ROGHZBTBB, If. T. 

I fnfrr-i W —«»S al apt lw a 
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'I’hi otiiiil uf thiH iiiintitil (< id rct'iird ai'riiratvly and 
Itidilly thr iiiii <i Kiinhfli mfchnniral and induxtrinl 
nrirji of Hu ility If n Ki'rhli) Jounial, H in in a pom- 
llon Id iniiiduiid inlcu'Hlinii tici eloitmcnix beforr th< y 
lire iiuhldhi'il ilKfirhcir 

'i'ht' Fihtd) m Iliad to havi Kubmlticd id him timilii 
ariUU'K iinilahiv jm Ihi nc idliimriH, rspedallil ii hen nu'h 
111 III 111 arr m i otnininiid bn pbdldi/in/i/ii 


Labor and the Industrial Engineer 

T miSlO (if tis ulio were la cUwt* timch with the 
luduHtrlnl situiitiiia lwoat\-it\o yours iigo will 
rudll'/x* us tliej is'ud .Mr (fanifU'rN’ Ictfot an tin* 
fiK’luK iiUKc that \M' tiiiM* reiidu'd ii natalil** aillostain* 
lu tin* (iniKrcss of laduKtriiil rclutloaNlilj) 

Twonty-hvc yi'iirs nto "c knew little, if aajthlim, 
of tba indastrml euKlaeer la tlie iireseat siieclul tueua- 
lag of Hint teria la those days the iige-lotiK iirejadlee 
of Inlmr HgHiaet luhoi KiiMag aiiahtaerv \mis still ea- 
( uinberliiK tlic wheels of iirogiess, ullhoagh thi* luoii* 
lati'lllKent workiaea were hetnaalai; to aadeistand thiil 
the hibor-sa3lag auKhlae, so fai Imui tieiag an eaeiaj, 
WHS H friend la the aiti'iveninK iv*iiiHl, howeter Hie 
Imrd logic of fHilK liiis driM'ii home to the gieiit muss 
of IniMir the faadumeiitiil inilh that, ulllioagti tin* latro- 
dactioii of latior sat Inn inadiinen mat eaase a ti'iupo 
rar.v nsUatioa la the ttoiklng tone it alilmatelt ea 
larges the demand foi liihor ht ta( it using jirodin tloa, 
r(»daelag the tsist, ami mairi|)lting tlie patilii d(>amad 
for ttie IlnlslK'd piodinl \o ttoikniaa, howetei iitiai 
hie liis positloa or however slmivle his processes of 
thought. I an fall to i onlemiilate sm h a anslein in 
dustry, h>l tis sat, as the Fold plant, with Its ."lOiHlo 
w’nrkm(*n. Its natpat of H.CMKi anidilm s i»er ilat nad its 
lalnluinm dally jait of sl\ dollais, without reall/.lag 
that the H'lloaialle madiiae and the tratellag vvoik 
lahle are his vert hest friemls 

While tins l(*ssoa was Is'lag laaghi theie niipeared la 
ladastrv a speiiiili/ed it'lK* ot engineer who diieitinl 


his allention ',o( so j 
man iilmself, w ith a t n 
his Work by eattiag < 
enahling him to do mo 
peaditaie of efforr 
when he aiiplled his at 
lar diri'clioa, was aa* 


mil to the 




. tlie 




1 the ’ 


I he I 


derstandiiig on Ih 
ills Ilians on the 
the r(?salt that th 
nliied tti.it Mr (I 
eondusloiis of a g 
tists of ladnstrt, 


ml a aiodlheatior 




to do its tall slia: 

FInflIlV, there i 
the emplover, ttli 
imthy no inogn's 
majority of Hie * 
liorluaee of the (jneHtlon ,il li 
Tills Is piirlleularly true In that i 
known as the Middle West tt I 
differing la detnila of afiiilli idm 
ogiiltion of certnlu famlumealai 
((fsafal operation Si'teral of I 
lishiHl in our eoUimas la a sericH 


Lalsir 1' 
these systi*) 




Aa ( 




1 tile 


t ladastrliil (eater 
vaihius s< hemes, 
at similar la rer- 
i( lilies, ate la gae- 
1* hate lieea piib- 
■ries eatithst ‘'Solving the 
iiding feature in oneb of 
tboningb cotiperathin of 
use bus linen svmpntlietlv 
the lertdlag spirit in the 


Sdenoe ami tiu* •selentlflc mind." ns Mr Oompers 
calls it an* no lunger regarded ns the friend of the 
emplover and tlio fue of lahor. That inlscoucejitlon has 
ls*en liaried under an aeeamulatloii of facts and ex 
perh'iiees which have proved that it is miually the 
friend of Isith liiereasing prodiutlon and deereaslng 
coBlH are liriiigiag an ever-Iarger demand for liitoUl- 
geat ami well-paid lalioi 

Crippling American Aviation 

W E reei'iitiv tmik ticcasloa to coiigratalnte the 
I’osI Ottlce Iiepurtiueat on the extension of 
its Air Mall Sertlt“e, and we wore glad to 
iKile that tlie I’ostniiiHter (leueial had askisl CoagrcBS 
for an iipproprlatliiii siittlelent to Insure Hie uaham- 
is-red iipeiation of tlie new aeilal iiostal mutes duriug 
Ha* (ximlag year I'lifortiuiateiy foi the future of this 
serthe, ('oagiesg has rctusv'd to piovlde the full sum 
risialred, and la fact has iimdc a drnstie cut Well 
may orto rrneger, ,S(>((iad Assistaiil i'ostmaster (lea 
criil, prislht that this iil-phiccd (•(oaomy will 1 k> "a 
death lilotv to pence-tluie developaicat of aviation 
.lust now the Air Mall .'servae is the iiiaiastny of 
aviation in the I alted Stnt(“s It is the only service 
wiileh has (lovciamciit hacklug, and It is the only serv- 
tee which Is of saftivical sUc to call for a steady sup¬ 
ply of nirpIniK's to carry on Lalcss t'oagress iirovldes 
the ni'cx'ssary funds, some of the air routes must be 
alinadnried with a <orrespoiidliig loss ot orders to the 
few riminiaiag tlrms wbhb are stniggiiiig lo ki>eii their 
plum, lu oiH'iatma 

We :miy Jasi as well hsik the fiuts la the face, and 
III knowhsige that Ha* iilrpliiae ladustiy is in a pretty 
hud way .Several of the leaillug Industries are in 
the hands of the reielvers and If the (loverauient pur- 
siK's Us |s)lioy of ri'trem hmeat, lleuv(>u alone knows 
where the few remHlrnag Arms ar<* to look for support 
We are well aware that tlie present Is u time for all- 
loaad ri'lreiichmimt hat these (■('(inomfes should lie 
carried oat with dlscretlou Ui'tremhmeat should be 
made, lirsl, in aiival nad military departments and no! 
Ill Hiosi* which have to do with |H*acv>Ume civil ntlll- 
th*s It CoagiesH Is wise, if will give to the Aerial 
Mall .'servae the very modest sum that It asks, and 
lialiiine the aecoanl hy an (spilvnlmit cat w'here It will 
not he so deejily felt. 

If Ha* Air Mail .ttervhv wen* still in the purely ex 
|i(*ilm(*atHl stage, If Its aircraft were uiiahle (*lther to 
(icHvi's Hie ninoaat cf mall prodlet<«d or make the saving 
of turn* which should Is* its chief reeommi'iivlathin, or 
11 it laid provisl too much salOect to the vagaries of 
tv lad and wiiither to n*ader it an edltleat system for 
Hie carii.ige of niall, Hu* refusal of the funds re- 
(pu'sled would Is* more understundalile. Dm, as a 
iimtti*r of fad the mulls have been curried regularly. 
expedlHonsly, and in great minilu'is, and these advau 
tug(*s have Iss'n gained at a (ost whkh eompares 
favortihlv, and In niiinv casi's more than favorably, 
with Hint of the regular tram servlci* Judged Irv its 
revxird, this new vi'iiture should rwxdve most generous 
(oashleriiHoa for not only has the Post Otfici* Iiepart- 
uK'iit (>iM*iatc(l Its uinll lines ov(*r a distance that aver 
ag(*s luori* Hina (!,(SHi miles I'verv day, hut It has ex- 
(cmled Its serviei* from the Atlantic to th(* I*aclfl(, and, 
daring Ha* past (vvclvc months, it has carried over one 
huiidied millKai Idlers 

The So-Called Armament Race 

I 'I Is a Mtiaiig(* aaomalv that though there is Just 
now II vvorhl-wale dlHcussioii of the so-called rav*t* 
in nriiiaments, such a (suiiiietltlon does not in 
lact exist (la the other hand, If the present talk 
hy the Seirdniy of the Navy and his Immediate ad¬ 
visors nhout the necessity ftir us to build the biggest 
mivv la tin* woild Is cHrrli*d on much longer, the 
inaium(*ai race will liegiu in gissl earnest It cnimot 
t(Mi fr(*(iu(*atlv Ik* impressed upon the American peo¬ 
ple Hull, us the naval situation stands tvslay, there is 
no ()Hi(*r oonntrv which has a large program of con- 
striictioii In hand Japan, It Is true, drew up a program 
tor new liiitHeshlps and battle crulserB, prompted, ao 
her statesmen tell us, by the declaration of our Naval 
Secretary that. If the nations of the world would not 
join Ha* I.eaKue of .Vations In the form In which the 
presmit administration had drawn It up, he would be 
la faviir not only of completing our present large pro- 
gniin luit of doubling it—a policy which would call 


for the expenditure of another bllHon doilaw ot the 
taxpayers’ money to see It through. The new .Taphnbse 
proiKisal Is purely on paper and apparently, »o far aa 
anyone ran ascertain, no appropriations have imeu 
made to carry It on. There ts certainly no race In 
naval armaments that can bo culled such ho far as 
latlve Jai>anes(* building ojieratlons are concenmd. 

With regard to Great Hritaln, It sufficient to say 
that lu the face of Mr. Daniels’ threat, she dellbe^toly 
sorapiied all of her pre-dreadnnught Iwttleshliw, broke 
up three sister ships to the “Hood.” vessels of 42,000 
tons which w'ei’e already In course of construction, and 
made a sweeping clean up of Hrmored cruisers, protec- 
t(>d enilsers, destroyers and submarines that were not 
of thoriiughly modern (*()nstrueti(>u. Kurtlicrmore, she 
reduced her riersonuei from some 4.50,000 men to about 
100.000, which IS over 80,000 less than Uie present en¬ 
listed strength of our own Navy And for two years 
past, la spite of the, shall we say, militaristic attitude 
of our formerly pacltlstlc Secretary, she has drawn up 
no program whatsoever for future new construction 
Evidently, there Is no race in naval armaments be¬ 
tween the United States and Gieat Britain, 

Nevertheless, lu spite of the morlifieotlon with which 
the great txsly of the Amerk*Hu people have witnessed 
this ill-timiHl and uneallevl-for "swasli-huckUng,” It has 
not been without its govs] effev'ts It has served to 
call forth, mainly through the efforts of one of our 
great leading dallies, a wldosprrad protest against 
tho (smtlnuatlon of huge appropriations for naval and 
military construction, which has been surprUlng In Its 
world wide range and unanimity of sentiment Both 
here and abroad, statesmen of all shades of political 
opinion, naval and military offict'rs of the highest 
rank, lenders of thought in the church, at the bar, In 
('ducatlon. nad la literature, have responded In no nn- 
mensiirisi terms of approval to the suggestion, that the 
nations of Hu* world should get together tn an im- 
deavor to riHluce their existing naval and military 
programs uml cut down future appropriations to the 
requln'ineuts of i>o8t-wnr conditions 

Among Uio very few dlssentlug opinions are those of 
a few men who f(‘ar that the present agitation may 
throw this country back into the condlUiai of unprt* 
pnrediK'ss with wHilch it was cvuifronted at the lie 
ginning of the late war The Kvirntific Axikbk'an 
do('B not believe that there is ground for any such 
anxiety Not during this geuei'athm at least will the 
Ann'rlcim iM>ople forget the lesson of that feverish 
period, wh(*n we endeavored to do In one year what 
could have* lieeti so much more cheaply and lietter 
done In the previous ten years. When they are ea- 
gagtsl lu the pastime of filling In their aimual tax 
paiKTH and enclosing the a(*e(impHuytng check, they 
will have a lairlodlral oad very {silgnant reminder of 
the costliness of unpreimredaess Nolxsjy, of (xjurse, 
who is (lunllfied to sjieak on the subject of disarma¬ 
ment would wish to see the wholesale scrapping of our 
Meets, raxing ot our forts, and destruction of our 
aecnmulatevi artillery What is needed and what we 
lielleve will come is a groat reduction of present shlp- 
hulldlug and a mutually agreed upon adjustment of 
the relative stJX'Ugtli of armies and navlim to the 
several uikkIs of the nations coneeruod. 

far as the great peoples which fought together 
for the principles of justice and humanity are con¬ 
cerned, this adjustment should present no Insuperable 
difficulties Such unrest and mutual dlstsoot as seems 
to have developed among the Allies since the armistice 
has lieen al|i>gether artificial In Its origin It Is the 
result of uii insidious propaganda, largely racial In Us 
origin, which has lieen deliberately designed to break 
up that unity of feeliug between us and our Allies, 
luid particularly between the United Btatea and Great 
Britain, which was, and ever will remain, the grAatest 
asset of the late war. 

The slogan of this propaganda is the tdirose, "Free¬ 
dom of the Seas," which bad Its origin centuries ago, 
aud was rasurrected hy Germany when she began to 
feel the pinch of the blockade. It was aimed, of course, 
against the British fleet, which, thank Heaven, was 
strong enough to preserve the freedom of tiie aeaa, 
for herself and her Allies to move their armlea when 
and where they would For all law-abiding and 
peaceful merchant ships the sea* have been "free” for 
a hundred .vears past 
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^ Electricity 

EaMtrte Itwobutar. —An ingenious inventor of R«- 

clne, WU., l«f» recently Introauced an electric lncubat<jr 
eapedally designed for city and suburbeu poultry 
rai^fs. It has a capacity of aeventy-flve egga and la 
heated by means of two electric light glol>cs placed In 
tbg top compartment Between tbeae globes and the 
lower agg chamber la a ateel plate which retains and 
distributes the heat A thermostat regulates tlm boat 
and kjeps It at loS deg. all the time. 

Better Tsleplieny.—^From Prance comes a new 
Idea in the way of better telephony, consisting In am¬ 
plifying the teleplione currents immediately upon 
tholr leaving tlie microphone transmitter to such an 
amplitude that the power-lino disturbances betonie rel¬ 
atively Inslgulflcant. A vacuum-tulw nmjdlfler Is used 
In each end of the line. The signals arc nsluced to nor¬ 
mal strength at the receiving end by connecting high 
resistance In series with the receiver or by using a 
iioD-luductlve shunt It Is clslmed that satisfactory 
firotectlon may be obtained by this French system, 
even when the telephone line runs along a single-phase 
raUroart without balancing return feeder, or when It is 
carried on tlie same poles as a high-tension transmis¬ 
sion line. 

The Golpa Super-Power Station,—^The steam g»a- 
cratlng plant at Qolpa, Germany, from the beginning 
was Intended to provide the nitrogen-fixation plants 
at Plesterltx with flOO,000,000 kw-hr of 
electrical energy a year and also to supply 
a large nitric-add plant In the neighbor¬ 
hood with about half of thla amount, ac¬ 
cording to JSltfrtrlral World The gener¬ 
ating plant Is located close to a lignite 
mine, the cable cars take the coal direct¬ 
ly from the mine to the stokers. The 
dally consumption la 6,000 tons. There 
are alxty-fonr steam l>ollera, feeding 
eight tnrbtnes, each coupled to one 22,<XK) 
kvB generator of 6,000 volts and 50 
cycles. After the shutdown of the war¬ 
time nitric add plant the ontput from 
part of the units was taken over by the 
city of Berlin, the power being transmit¬ 
ted over a 78-mlIe, 110.000-volt line 

Alternating - Current Mercury - Vapor 
Lamp,—A new form of Wgh-voltegealter- 
imting CTirrent raerciiry-vapor lamp de- 
vdopwl by Henri Georges of France is 
described In a recent Issne of tlie Jfrvue 
(/rnerale de VEJerIriritd In ordinary 
clrcnmatsdces It Is only possible to run 
such lamps on an alternating supply by 
the use of siKVial electrodes, M Georges, 
lumever, overcomes the difficulty by Intro¬ 
ducing neon gas Into the tntie, which Is of 
ipinrtz The present lamp takes one am¬ 
pere at 2,250 volts, but It Is hi>i>ed to 
constmet lamps taking up to lo kw and 
furnUhlng the most powerful source of 
ultra-violet energy known. 

The Xstional Research Conncil has 
entered Into an extensive campaign to In- 
^rstfgBte the principles of InHuIntinn, a 
matter of vital Importance to the elec¬ 
trical trade and to Its consumers, we loam 
from Electrical Eerieu'. A meeting of 
the council's inbulatlon eonmilttee was bold recently 
In New York City, F B. Jeu'ctt, chairman of the com¬ 
mittee, presiding. For sMne time jmst the National Be- 
famreh Council has been endeavoring to formulate u 
practical plan whereby cdipcrntlon between the tinl- 
versitiAi, the industries and the National Itcseurch 
Coundl might be aecompHshed In attacking the prob¬ 
lems luvolvad in fundamental research uiion Insulat¬ 
ing materials. 

A Flv»-tlUHissnd Foot Span, so far as is known 
the longest span In the world, Is on the Knoxville 
I’ower Company’s transmission line. The h<rrl«ontal 
distance between suCTKjrts Is 5,010 feot. The difference 
In eJeratlon is 208.5 feet. The conductors aye 5f>0,000- 
drcular mill steel-cored aluminum cables' which arc 
under a tension bf 16,000 to 20,000 pounds at 80 deg, F. 
operation is nt 150,000 volte 
Transatlanttc BaiHo Telephony with 100 Watts 
apiwars to huxe been achieved by Hugh lloblnson, a 
radio amateur of Keyport, N J. Some time ago Mr. 
Bobtnson, while of)eratlug his radio telephone and trans¬ 
mitting i^opograpfalc musle, was heard In Alterdeon- 
abire, acottkn4 or ever a dtsfance of 8,600 miles. It 
seems almost unbelievable that a radio tolepbono set 
operating on 100 wetta Mmuld be heard over a distance 
of 3,500 yet tliat is What the evidence In this 

Instance wdpld Indieata. 


Science 

The Oceanographic Section of the International 
Union of Geodesy and GcophyslCH has been sum¬ 
moned by the Frlnco of Monaco to m**et In Paris 
January 26, 1021. 

The Csctaeeae,—^Tho second of the four volumes of 
the great work on the Caclacea- by N L Britton and 
J. N Hose, has been published by the Carnegie Insti¬ 
tution of WashlngtiMi 

A Polar Research Institute is to be established at 
the University of Cambridge, Fhiglaml Funds for pro¬ 
viding quarters, ns an uiinev of the new School of 
Geograpliy, have been given by the Captain Scott Memo¬ 
rial Polar Reeean'h Trust The institute, says Nature, 
Is to act as a center tsitli for Infonnutlon on polar 
matters and for the working up of results, and Is to 
Include a polar library of bibllogical and geological 
specimens, and roonis for currying on research 

The Action of Nitrogen Upon Platinum in the Pres¬ 
ence of Nickel has recently been studied by Mr. F. 
Wolfers of Lausanne In bis report read lief ore the 
Swiss Society of Physics lie states that nickel is at¬ 
tacked by nitrogen at a temperature of aliout 800* O 
In the absence of oxygen, forming a volatile nitride, 
which becomes unstable at 600* C . and thst this nitride 
violently attacks platinum, causing It to bectune crys¬ 
talline In structure and brittle Consequently, it Is 
Inadvisable to employ thermo-idectrlc couples of plat¬ 


inum In an atmosphere of nitrogen in the presence of 
nickel, at a temiierature of more than 500° C 

Geographic Data for the United States, recently 
published by the Geologlciil Survey, show that the 
gross area of the (oiintry la .t,026,781) square miles. In¬ 
cluding 5.3.015 M|uure lulles of water surface com- 
prlsed tn the Great luiki's, nnd the oceanic waters 
<»f the country within the tlnee-milc limit The south- 
eninumt isjliit of the rmiluland Is Cois* Sable, Fla. 
whilh Is iO miles farther south Ibun the soutberumoBt 
point In Texas The northeminost point Is In Min¬ 
nesota, the easternmost point Is West (Juoddy Head, 
near Eastport, Me, and the weslernmost j>olut is Cape 
Alva, Wash From W<*st Qmsldy Head due west to 
the Paclllc Ocean the (smnlry Is 2,807 miles wide, 
while the shortest distante between the Atlantic anti 
Paelllc is 1,152 miles, between points near Charles¬ 
ton. S, C., and Han Diego, Calif The tnrvod paral¬ 
lels and meildlani of the ordinary map projections are 
responsible for wldospiead eironooiw Ideas as to rel¬ 
ative latitudes and longitudes of places Thus, few 
people realixe that the Isluntl of Cuba, If trans|K>rt<sl 
due north would extend from New York City to In¬ 
diana, or that Habsna Is farther west than Cleveland, 
or that the Panama Canal Is due south of Pittsburgh, or 
—perhaps most surprising of all—that Nome, Alaska, 
is farther west than Hawaii. 


Aeronautics 

Credit to Whom Credit Is Due,—Quite inadvert¬ 
ently we overlookcil giving crcHllt to Vickers, Limited, 
of Great Britain, in the article entitled "Building n 
UlgUl Airship," winch npiicared In our issue of Jaiiuiirv 
15tb. Vickers have Inillt several large rigid dirigi¬ 
bles and have quite equaled the German builders of air¬ 
ships, desiiite the fact tliiif the latter have been doing 
this hlglilv sjMH liillzed form of work for nmn.v years. 

Aviation School for Ecuador. — The Ecuadorian 
Congress during u reeeni session passed a law proNld- 
ing for the cstabllsliineiit of u school of aiialton in 
Guayaquil ond in Quito The servici's of foreign cx- 
jHTts are to lie solleilcd, and funds are to lie riiiwd 
ami appropriated for the maintenance of these siliools 
The public bus contrlliiilisl a large sum toward the 
purchase of olrplaiics, and one has already arrived at 
Quito. 

The Navy’s Planes for the Public.—To encourage 
the develoiim€’nt of comuien mi nenul traiis|)ortu(ion 
and the training of tlvillnus ns airplane pilots for 
use In time of war, the Navy Department has author¬ 
ised the sale of 125 csiust patrol (lying boats at nlsuit 
one-third cost price The machines are of the "H H 2-L " 
type, equipped with 4<X>-horsej)ower Lllierty motors ca¬ 
pable of seating six jiersons 'The planes are well 
adapted to mail, passtmgor and express service, forest 
patrol, timl>er scouting, surveying and pleasure pur¬ 
poses, according to Naval otflclate 

Expenses of Aerial Service.—In the 
coiirwe of a statement in the French Cham¬ 
ber recently, tlie Assistant Secretary of 
Aviation statisl that the cost of upkeep 
of airdromes, hangars, rejiair shops, 
meteorologbal and wireless stations on 
the li’reiieli [Kirtion of the Parle-London 
service was estimated at 20,000 frimcs 
[HT kilometer us against the cost of 50,- 
000 francs (rt kilometer for a single line 
of railway He thought that in the future 
the total cost of organising an aerial 
serviev would Im> 10,000 francs jicr kilo¬ 
meter On the other hand, he emplifislzid 
the (lllllculties due to present heavy 
charges on (lying plant, the French calcu¬ 
lation of the life of an airplane being 200 
flying hours, which meant tlmt about 3 50 
francs per kilometer had to be addid tn 
tlie total lost of the service This, how¬ 
ever, lie had hopes of seeing reduced 
The Caproni Giant.—From a recent 
Issue of /,o ilassctta dell' Aviazione we 
learn the following facte regarding the 
new giant "Caproni ” 'Fhe boat Is built 
of three-ply, internally braced on the lines 
of the system used for rnilway carriages, 
nnd the tlirt'c sets of planes are some 40 
meters sinin with elevator ailerons, no 
other longitudinal control surfaces lieing 
employer! Tlie eight Lllierty SOO-horse- 
jRiwer motors ore mounted in tandem, four 
on the foremi'st and four on the rear tri- 
pliiiic, ill power eggs connw-ted by two 
dummy fuselages Control Is by wheel 
with patent linll-l*en rings throughout, 
and IS eviHsted to relieve the single pilot 
from uuiliie strain Electric light sig¬ 
naling for conveying orilers to the engineers has been 
adopted nnd the machine has lM>en designed to fl.v on 
four engines only Ninety-eight passengers are to be 
Kcatid In the hull 

Wright Patents in France.—The French aviation 
Industry sih-ius to have its fair share of troubles, states 
Ntitiht Now that the "joy stiik" lltigntion Is settled, 
at any rate for the moment, tlie owiiors of the l'’reneh 
Wriglit rateiite have seeiind from the courts a writ 
of altiiclmient on some ;i,(KKI,000 francs owing by the 
Minister of Finance to om' of the k’n'iich constructors 
The writ has since Irhui modifled as regards 800,(KK» 
francs of the total wlndi tlie firm requires immedi¬ 
ately for development purisisi's 

High Altitudes and the Human Organa_A pe¬ 

culiar ai-couiit Is given of two thiHirlcs to account for 
flying slckrii'ss and of the experlmente on which these 
theories are bastd The French school, headed by 
Professors Bert and Itegnani, holds that It Is eauetsl 
by shortage of oxygen, while the Italiiiii school, led liv 
Professor Mosso, miilntnlns that shortoge of ox.vgiMi 
does not of Itself account for the sickness, hut that 
collapse Is due to laik of enrlionlc acid in the blood at 
high altitudes Uj) to ft.OtX) meters, application of oxy 
gen will overcome the sickness, but above that helghl 
a mixture containing carbon dioxide and oxygen li 
necessary. 


Statement for the Scientific American 
by Samuel Gompers, President of the 
American Federation of Labor 

in bisstry (ms tb* Msnwln* Editor of th. •■BCIEN’nFIC AMBBICAN*’ (or on 
irstloB of rvoonl •laUaiMit* te Km oSoct tiutt labor prapoood a new rolaUaniblp 
bolwoon ItaoK and acloatlali calk drat o( all (ar a propor atatlas af tba baaU 


ir. A botur stalomont of lb* oltaatlon la 
of a float many Indoatrlal onflnooro, tbo 
>la now (ar labor to wokoiac co-oporatlon 
with tbaai and (or labor to do tto (vU aharo In daraletrinf that co-oporation 

Tba atvaaUod worbaro (Bliy andarotand that indaalrlal procotaoa can b« 
matorlaUr laaprorod, that tbo rofavtlaa botwoon worfcara and amploytn can b* im- 
pravad and that tbo boaian elcmont In pradnrtlon can k« mad* (raor and moro 
oOctant by tba oatabUahavent e( propar «o-oporatlon botwaon labor and tbo bidaatrlal 


0( couoo, tbo CD-Opemtton of (he omployor alao ia n*r*a*ary. ainto tt 
of the employer In Indaetry U each at to make It impoaalble to m 
ptofroea l( be ebaaaea to atand In tba road, nnaaelnx and anbending. 

It woald be Improper ond nnraaaonable to toy that greal rhangaa li 
are ta be breaubt abont gnlcUy tbroagh ro-operalioa wllb arlantlSr mli 
dottry. It U proper and accarate to eay that labor lo It* orgonlied c 
teeking to brtiuf oat the (all rabae of the erlentlSr mind and that it bopr 
a better rektUnebip wllb engineer* lo make poeelblo markod Improrema 
Indaetrlal Ufa of tbo nation, otbically and matarlally. 


poelUon 
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Paper from Alaska 

The Prospects of a Permanent Supply of Pulpwood fxom Our Arctic Establishments 

By James Anderson 


T mo I'M N Ilf nCWK pi lilt UHlTh 111 nil 

wM tnni'' 111 tilt' riillril Sliit("i nri‘ iii>« 
fiM iisiiil ii|i(iii Alnnkii III lii'r, It iKivv 

M'i’iii'i priiliiililc. will Ml till' ni'iii Iiiliiii' Im' 
iihsllflU'il the tiiHk 111 Mill Ink' mil' nl lln- 
tllll^t aiiiti* piiilili 111'' lit till* jiii'M'iif liny — 
tliiii Ilf fill' puiMT iliiiiinni' ( mil' Sam’s 
tiiii'Hir\ i‘\)M'iln luTii' Hint 111 Hilly imn 

vMiv I nil till m 1 iiii|ih;i nf iii'U h print lin 
iiMTiiiiH mill lli.il I-- 111 till' I'KtnlillRh- 
iiii'iil III liiik'i inipri iiiIIIn in Alimkii l''iir 

till Niiliiiniil I'liiii'ti Ilf AliiHkii I'liiitiiiii 
li'siiiinii siifliiii'lit 111 piiiiliici' 1 ..'ilKI.lMMI 
lull' III pnpci iiiiiiiinlU III p«'riK'tliit\. ninl 
11 liiik'i pnpi'i liiilii'lri III till' ti'irlliin in 

Ain'iiih 11 'till' Ilf iihmiiiii non fm-t of 
pulp tiiiilii'i liiiK lii'i'ii 111.nil', mill n Hni'iiiiil 
Niili' Ilf 1 -ilHl.lllKI (Kill It'll 11 lilt li will hiip- 
plv II k'niiit pupil plmil till iiinri' tlimi 

llillty M'ins, Is now Iciin; m rmi (,'<'< I 'lln' 

Nntiiiii.il I.si' Ilf Mii'loi iifliT piiiH'r 

iiimiiiliii I nil I' mi miipli siipfih nf pulp 
piipn Ilf Iiiw iniif' mill •Jiiliji.i't fn vnrv 
rcii'iiiiiililt' mill 'liiipit I nil nn n'liulroiiiciits 'I'lif I’or 
I'st Si'i\i(t It, iliiiiii.' II' iiliiin't til i|(’V(itiip thin n"<(iurii' 
Ilf till tiiiitiiri if I'NiH'd' lint iinlv til iiiiiki' Alii'ka 

iiiir III till' I'M lit 'I mil '111 p'lpi'i fill Itii' tliiltinl SInli'h 

I'll! Ill iiinlii llir liiilii'lM |ii'iiiimii'iil ii' it Ik In Nnr 

w ii,\ l‘n|ic I iiimiiirm I III ri s w lin kii In Alii'kii I'liii i niiiit 
iilHiii mi iis'iiri'il Miipplv Ilf iiiw iiiiiliTial inili'tliilli'lv 
1 111' iltniii'i ili'pli rliiii 111 III!' I'nlti'il 
Sfnti"i witliiii till' pii'l li'W Mill' uilli till' 
ii'iillmit ill (ili'lii II 111 iii'W' print ptipi'r 
liHs Ihu'm Hill' 111 \llnl iiniii'iii iml milv to 
pilllllsIllTM lull III llll' linin' plipIll.KI' 

Ilf ttilH (iiiiiitry 'lliii'i tiffli' III till' tliii 
liiT (iriciimlly in lln' I iilli'il ■'fnli's In 
k'linii Tin tiirn'l' of tin nuitilM iiin I'l 
llllllltlll lit mil' llllln III llllM' liiMTIt] 

SLI’ inillliill min' mill tn Ii.im i iininilinil 
"i J(Ki liillliiti tiiiiiril fi'i I III liiiilii'i i)\i‘r 
iwii IlilnW Ilf till' .inn Ini' nlit'inli lii'i'ii 



Spirit Mountain and Copper River, in tfce heart of Aiaaka’s Inmber country 


mill'' n' flint II' linn arc iH'Inif proilnml The iiie^lta- 
I'll' reniilt of thin N that hinilier anil pulpwood pricvs 
linM' rineii to iiMpii'Mnlenfeil limit.' In March of Inst 
M'lir .'MTiiite mill prlie' In tlie .South anil West had ad- 
Miini'il threi' hltinlied iier lent omt thoiwi of lUI-l 
I lin averafte ail'niiie on hlith cinile hardwfXMts In en«t- 
niii wliole'iili' innrkelK wan from two liumlriMl to two 


I lit (I 


Tlinn 


I' loft 
, Ilf 


InlllM iilllV llllilllf IJT inilliii 
Mryiii tiiiilii'i, Ilk’ imllliiii 111 ri'M nf I'lilled 
mill 'I cniiil k'inwtii timli'i link'!' einmKh 
fill '.iwliik' mill 111 iiiillinn' piirlliillv 
'llll kill with 'iimlli'i til''' of Hiiiiininrv cmwfli 
I MM M'lir till' 1 lilted sintc' m tiikiiik' niMiiit Iweiitv 
'i\ lillllnii eiilili fnnl nl lli'ltl'rlnl nut nf l|' foio'l' mill 
k’lnwiin: iilinnl 'i\ lillllnn leet In them Tin n'iilt 
1' lliiil I M I V M'UI tiir nnue limliei K eiit tlinii in k'rnw'ii 
1 M'li liieH Inn 'llillll fni the 'iiw'imll hilt llpnli whlih 
nnr fiitiiie liimliei siipiih ile|ieiicl' lire lioliiK iiNed up 
todiiy li; tlie piilier inmnilm lurei three mnl one Inilf 


M IICH has been satd, some of it in these columns, about the 
papci shortage. Obviously the situation is one rvbich can be 
met only by an expanded supply or a contracted consumption 
H^e do not find it convenient to contract our consumption and D>e are 
not at all confident that continental United States rvill be able to en¬ 
large its production of pulp There is. however, one factor of hope 
which IS more often than not overlooked The present article in our 
sales on pulpwood and limber in general aims to show the place which 
Alaska may come to fill in ow paper Industry —ThE EDITOR. 



A Sitka apruce forest In Southern Alaska 


liiinilretl Hinl fifty per cent iinii eM-n at these levels the 
ileniHinl W'lH iiiiHntlNlied ITh-es, linleeii, were so eat- 
ill the sprliiK nf last year thiit hnylng was to n 
\er» k'reiit eMeiit aiiinmnthallv iheiked 

I he lesiiltiiui HhortiiKe of news print has hoim such 
that iniinv of thow piihllriitloiiH which did not snsta'nil 
niH'riiniitiH liHve liis'n foreed to lilple the price of their 
pri'liiet The liimher shortaue and hl«U prlees have 
Ki'ilimsly affeeti'l nlmost the entire population In still 
another win It has elieekisl IniiUlInK operation' and 
I he ihwelopiuent of aKilcultural land' and neiHled iui- 
proM'iiients on farin' BesideM iniiuy iiiduHtrie' have 
heen iiiialile to 'ectire their supplies of timlH‘r at any 
pi lee 

In \lew of IlieMe faet« It I' 'mull 'Woiider that at- 
leiitlon now turn' upon Alaska to relieve the situn- 
lioii, wifh Its eiioimous fon-'l' of rapidly (trowlni? 
frees 'uitahle for pulp A suli'tuiitinl ilevelopineiit of 
ihe pa|M'r iinliistr\ in this n'Kinii, eorahlrn'l with the 
intetllKeut reforestation of pul]) lands In the older re- 
sioii', 'honlil Nettle the i|ueHtlnn of a paper shortafce 
In the ITilted .suites 

The National !■ orests of Alimka prnlinliiy contain 
IlMl.tSHMHK) cord' of tlmher simiihLe for the wanufac- 
tme of news piiiit and other Kiades of imiier. Under 
iiirefnl uiiinaRenient it has heen estimated that these 
fnre'l' can iirisliice eords of pulp-wood an- 

miall\ for all time, or eiiouch to manufacture at least 
one-thlril of the pulp produets now consumed tn the 
linltcd State' It Is easy to lraa»;lne what a tremwi- 
iloiis helti thl« would he 

The Alaskan forest' also contain the second clilef 
essential of a pa|H‘r-niHtiufaetiirlnK Industry—*wat©t- 
I'lwer While no nirurato survey of this has heon 
made, known xirojeitw have a iMiRslble development of 
over lOtMXIO horsei'iwer; and It is eatinuited that B 
eomplete expioratlon of the National Forests in aowth- 
em Alaska will Increose their potmtlal jiower to a 
quarter of n million 

At present western hemlock and spruce are tto 


Rlanrtonl pulpwooda fur the United Btatea 
mills In the Puclflc Nucthwemt, the hem- 
h'-k lietiiif consumed In greater amounts 
than any other single apedee. In 1918, 
l-lSi.'VS.I conls of hemlock pulpwood and 
30,385 eorrls of spruce were consumed la 
Washington, Oregon and Oallfornta, 

Both of thene trees arc widely md 
thiekly distrilnited aliont the Toogase re¬ 
gion In Alaska Western hemlock occu- 
plea ahont 'ixty per cent of the merehant- 
able Htand and Is also Itelug estcnalvely 
nstvl for pulp at a numlier of plants In 
Brltlnh rolumhla 8pniee form* alK>nt 
twenty iht ci'iit of the stand, and vartea 
greatly in iiereentage of mixture, from 
pure stands of ten acres or leas to stands 
tn which It Is pnictlciilly abaiMit From 
tlieaa two woorls the following papers are 
made Munfin, eartrlilgc, sheathing, 
honk, label, writing, and related papers. 
Then* facts show that the two jirlnclpnl'- 
Hpe<'lcN of Alnskn timber are both ooaer 
mereliilly suitable for mechanical and 
'ulfltc imlps, and the papers that are usually made 
from them 

Not a stick of tlmlH’r for commereial pnltiwood has 
ii« yet Imen I’Ut In Ala'ka. The 400,000,0(10 feet of 
tiral'T sold and cut tn date from the National Foreat* 
In Alaska hits Imen made into products such as piling, 
'aw'log', and Hhingle liolta 1'tie logging methods hsvo 
limi developed from "hand logging," in 
which the trees were felletl so that they 
would fall direetly into the wgtw nr 
could lie rolh'l in hr hund, to steam 
donkey Ingging, the donkey being mounted 
on a raft ami "beached" at high tide, 
^a^llIlB directly Into the water. Later 
two donkeys have liwn need, a yuder 
and a roader In the water the logs ore 
t'Muned and towed to the sawmillo. 

The logging hendofore ims been of eom- 
paratholy large or selected timber. 
I’lilpwcN'l eut» will iMive larger yield per 
acre, ns smaller timber will 1 h> eut. It 
Is doubtful If the present ayaU'm of log¬ 
ging Is the bi'st and ebeiipeHt that can be 
ilevUisl for pulpwt'Hl logging on an ex- 
teii'lve scale An overhead ayatem seems to pnimlae 
one Nolutmn i>f the problem In this ayaleni a nnmlier 
of small logs emild Is' brought to the water with a 
"choker" (irnvlty chutes might Iw profitably em- 
ployerl on the stt'ci'T 'l<n>eN lot material further hack 
It might Ik' iieceN'iin to pul lu logging railroads. No 
two logging itiiKs, howr\er, would preaeut the sumo 
(t’ontinued on piipe 75) 



Grdvp of imip-tliBber Imm Id Nokat l«kl 
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By Boi>ert G. Skemtt 


lujte font Kotlon »n fvorj f- 
of transpoTtaUmi— 
iiflliut that tom 111 itx lyV 

wMoM nooite. ««t« ^4 

rtKm«y t» move ony thing 
utty (liStMDCO, for the work 
involvoe an oxpontUtnre of 

time and effort Whenever v,', ,,:. ilM 

commndltloN are sblftwl -t*/ I ’ 

from one r-onveylng mcMlimn ^ 

to another there le a break 
that halta for the nonce the 

at«a.<1y flow of the kimmIm. ' 

Trite as these facta are, anil , 

well known by every trnttic . 

expert. Is doubtful If the 
average ettlxen reali2<<H how 

louota more he has to poy In ** 

the long mn liecanai> of the ^ 

iuterriiiitiona in the trnna- 
tide 

nntoDiollve vehicle is 
doing niiieh bridge the 
gap hotween terminal fa- 
ia aiteeding up 

the tranafer 

fonncriy the service ^V 

the ma- ^'V 

Jorlt.v of owners of cars 

and trucks have not yet l S«tlon through the engine T^e ei»ton» move In and 

awukeneti to the full JSiten- ejhauat port* at the left The big opening* above anil bel 

tinlltles of these vehicles as blower to the InUke port« The epark plug l« above the o 

citlTlcrH lu Indnstrlal and neatb lU a. Th« engine on the tint atand The rranklng i 

liUSllieSM clrcU'S, for In- end , the peeullat atlek-up pip* l* the exhaust S The engine- 

Stance, It has occtirrod to Junker engine of modified I 

iHjniparuttvely few that It 

IS entirely practlcalile to utilise the bfll-cllrahlug |)ow- ismipelicd sacrillces in rote 

era of the truck and cor to link directly tlm floors of miulmlKtsI the eioiiomlcs pr 

shops, faetorles, wuis'housi's, garuges, etc. with the of the lift Let ns luiikc il 

luihlic highways, uiid thus to avoid dependence uisiti When- the Inter-tlour sp 
(he elevator ns nii liitenuetUatc ngeuoy, of 111 feet, for instance 

Take the general niu of dcpiirtmenf stores, iiinnii must not he ton steep to 
ractttrlng estnhllsliments, and Imstitng warehouses, and the motor car or tnuk (o 

wbftt 1* the usual priK'edure lu gctliug wan-s, products. Moor to floor Ais-ordiuglv, 


engine The piatoni move In and out loReihei The intake p<ol« aie 
t The big opening* above anil bel.vw the former are the passage* w 
-I* The spark plug I* above the cumbuetiun ehamber. with the fuel I 
p on the tint stand The rranklng moehanism, water immp ami miigni 
pipe Is the exhaust S The engine partiv asaembUd showing oUnder* a 

Junker engine of modified Diesel type for airplane use 


lug |)ow- ismipelied sacriliccs in rcvciiuc-iuakliig spnic that have 
floors of miulmiKtsl the cioiiomlca promNcil by the nbnndoiimcnt 
nltli the of the lift Let us make llils clear 

ICC uiPiti Where the liitcr-Iloor sp.ii c lius no iitcrngc height 
of 1U feet, for iiisiaiiec the gradient of tlio rnin]t 
s, itinnu must not he ton steep to make It ensv and safe tor 
ises, Slid tile motor ear or tnnk (o ellmb or to detn-enil from 
products. Moor to floor Ata-ordiuglv, an onliuarv ramii, with its 


A Near-Diesel Engine 
for the Airplane 
By Harold F. Blanchard 

N "."'.liv,.;,:. 


riifi'iihor liioki'iv 
iiitfigcH elainieil nr 
low welghl per 
iw’i'i, liiereaveii rel 


h>ss ciitMiclous elevators These ramp alone Where the ramps a 


nrl/eil b\ the eveesslveh hot air and 
stiililitoil llirougliinit the i-iimliiistinn 
nihtantlv I'min lliis i oiisideration of 
plain that the I i|i“si>l engine Is n tvia> 
ipressloD jiresBure Is eonatant w herena 
l\pi> iimsl in 111!plane work the isiin- 
is Milled miorilliig to the ilemiinil 


tietween themselves and the 
itellvory wagons and trucks 
that bring lu or take awtiv 
the various commodities In- 
viilvi>d The mind Instinc¬ 
tively pictures the aeries of 
handlings necessary to deal 
either with oiitlmund or ar¬ 
riving giXMla 

Without any Intciitiou to 
iiiiden<htiiuuti! the elevator. 
It should Iw plain that 
much might be saved if 
every story could. In effect, 
lie Just as aix'eivible to the 
motor vehicle as the ground 
floor, and this without the 
help of the freight lift 
Why not make It prncticatflo 
for tn«^ and delivery cars 
to climb directly to uny floor 
of 0 business or industrial 
laitahllafimeAfi there to Umd 
or tuitoad As the case may 
Im? I'his Ogu be done. 

Of ewsrar, many of us aro 
fniniliar with tbonc Inclined 
extaoAlona of the street, 
commonly termed ramps, 
which make It possible for 
motor rehltdee to get In and 
out of tho bkeMpieuta or to 
rea4i one or mere of the 
floors of A strncture aboye 
tlie groand level This 
meww Sngreae and egretis 
hA» Mon odc^ted. for a 
goodly funkbor of KornKea, 
and fMfmred to obviate 
ttw inktiiflMtlinlt et ebmitorft. 




Wbn* f btep bi the rUW: Sectlm«l vteww of two garagea with etoggered floors, eoninped wHh a central motor ramp In place six i vilmicr twncMie, wit 

dtreofiDn, IBew ntmpo bovit ef ui etevAtor. The larger Mems practical also for heavy inter-floor movementa in warehonaes, etc. (ronffttued on paae 79) 
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The Case for the Steam Locomotive 

Improved Efficiency a Possible Alternative to Jlailroad Electrification 


H as tlio Rtonm locdiimtlve reached the llmtt of eeo- 
liomli' (U'M'lopuieijI ■' In It nliout to he HU|>erso<led 
by eleetiUUyV 

TokliiR the hint qiiehticm flrnt because It Is the more 
easily disposed of, the feet must lie borne in luitid that 
electrittcBtlou of the rnllronds would Involve the build¬ 
ing of immense power iilunls, trnnsmiBsioii lines, con- 
doctors, shops, niiielilnery and locomotives—praetleally 
the rebuilding of existing fiiciUtles atntlBtles compiled 
by the Unrenn of Itailwny lOconomics show that la tho 
fourteen years from Itllil to Ul.'l-l, inelnalxe, debts ag- 
gregatlng more than ten b'lllon dollars will fall due 
and must eltbi'r tie paid by the railroads or refundtsi 
Am the rallroada are prohllilted by law from oarnlug 
returns eijunl to tJiose yielded by other forms of In- 
reatment, refunding is not likely t<i be simple or 
easy If it is going to be dlttlenlt to meet outstanding 
obligations, bow are the railroads to raise the enor¬ 
mous sums whleh would Is- reipilrod for electrification 
of even tlie prlnelpnl lines, superadded to financial 
requirements for other and urgent Improvements? 

Fortunately for the oountrv railroad managements 
are not oullod upon to fiiee this problem because the 
continuous improvemeut of the steam locomotive which 
baa effected economies to offset so much of increased 
operating nisis in tlie past still offers attractive poasl- 
bllities- 

A great many mechuulcal engineers and other wlen- 
tlfic siHH-lullsts haxc been, and are still, devoting all 
tholr time to the study of locomotive prohlems The 
results achieved are truly reniurkahle Onlj a few 
years ago liK-omotlxos were built as large as clearaiKs' 
limits would iiermlt with boilers of fifteen hundred 
horseixiwer. Clearniiee limits have not 
been Increased but the eapnelty of boilers 
within those limits has la-en doubled It 
may lie of some help in ajipraising this 
truly remarkable feat of compressing 
great power Into small space to bear in 
mind that a stationary steam power 
plant of H,0(K) horsepower would have 
half 0 dozen standard water tube boilers 
wbieh, with the engines and auxiliaries 
aupplled with steam, would occupy n 
ground area of ten thousand wpinre feet 
<ir more and a hi-tgUL of forty feet as com- 
pare<l with (lie locomotives length of UlO 
feet, extreme width of 10 feet fi inches 
and extreme height of 15 feet 
1'he aveiage locomotive of 1,.’)<K» horsi-- 
puwer limit in si/e burned from six to 
eight iioniiilH of eotil pel horsepower 
hour, representative tjpes in large num¬ 
bers are In service tisliiy developing a 
horsepower hour on flircc pounds of coal 
or less .Some of tlic be-'t designs nm- as little as two 
and a half pounds of i oal per horsepower hour These 
results liini- In cn made possible In part b.v the perfec¬ 
tion of the feed water beiiler wlilcb, bv utilizing waste 
heat foi laisliig the temperature of the water as It 
enteis till’ boiler, to tliiit extent decreases (he amount 
of heat to be supiilled bv burning I'oal Other factors 
are the snpci heater and the more liberal design of 
the bollci niuilc possible bv the tralb r tiink IJrlek 
an lies and olher di tails liave so lie leased the effi¬ 
ciency of tile bollci (lull 7(1 pi r (S'lit o| (he beat units 
In the coal lint lied In tie- fin box arc transformed Into 
offcctlve Iiowei in llic bullet 

One of lllc possible fiitnii deVeloiimenis Is in fuel 
and its clllcleiit stohlng b’uel involves not mcrclj 
qniilitv and tin- means of Imndllng and burning bur 
also (be piolilem of supply Tf tle ic were an nnllraltisl 
sniiiily of oil It would be a simiih- inaller to transport 
and store sniiplb-s to tninsfcr from tin- storage tank 
to the tciidei and to pnie from the tender to llic llrc- 
liox and tlniN solve the problem of stoking and elll- 
cietKy of conilinstloii lint the world's oil supply Is 
too scantv to la-nnlt Its use ns locomotive fuel cxippt 
In a teinporarv and strictly limited wav 

It is, till reforc, nccessnrv to consider wliat lan lie 
done wIlli Mini, wliuli varies so giciillv In physical 
and cnloiic attributes It would grciillv simplilv mat 
ters If all coal for locomotive use were of the lilghest 
quality, fn e from sulphur and other lm()nrities Hut 
It would not be economli- to uhr the finest grades of isial 
for lorxiraotlve fuel pxclnslvelv and thus deprive other 
consumers whose requirements are more exacting 
It has been suggested that the Inexorable necessity of 


By Charles Frederick Carter 

conserving the supply of fuel will compel us to de¬ 
velop on a commercial acnlo a proceas of treating coal 
which will provide a standard quality of fuel and save 
the other hitrlnslc valuea for other commercial uses 
The gases ordinarily freed In Inirnlng coal as fuel 
may lie distilled and jMit In solution for use In automo- 
hiles and other Intornal combustion engluea, while tho 
ixial tar prislucts can he saved for their myriad nsoa 
In Industry. It has been alleged that the Intrlnalc 
value of a ton of ordinary Peiiuaylvaula coal Is $2.5, 
and that Its value for fuel U only one-fifth of this 
prli-e The four-fifths Irretrievable lost when the coal 
Is burmsl as fuel, If properly conservetl by procogaos 
already understood would yield the producers a hand¬ 
some profit and provide locomotive fuel at a gmall 
fraction of present prices. 

The aiitomatle stoker has not yet attained perfection, 
Ry providing a cnmliustlhle of the type Indicated tho 
difficulties In the way of efficient mechanical stoking 
will largely disappear. 

Another promising field for improvement Is In ther¬ 
mal efficiency, that Is, the ratio of heat units converted 
Into steam In tlie holler to the total contained In the 
comhustthle burned In the flreliov At iiresent the best 
practice transfers 70 i>or cent of tho heat units In 
the coal Into the steam In the boiler Present progress 
encourages the hope that the standard may be raised 
to 80 per (eiit 

In this eounectlon It must lie home In mind that 
there is a markwl difference lictween the thermal elli- 
ciemy of the boiler and of the engiuea of the i>ower 
plant Iiisregardliig the small amounts of steam used 
by accessories sucb ns the air pump, stoker engine, 


etc, and confining (he comparlsou to the main iHiwer 
plant of the locomotive, the ratio of work done at tho 
drawbar In terms of energy wmpnn-d to the heat units 
delivered In stennj at the top of the valve chest la 10 
)ier cent A part of this Urns is inevitable, regardless of 
whether the steam engine Is mounted In a statlonaryr 
plant or whether on the frame of a locomotive Mc- 
ohanienl friction Is necessarily greater In H locomotlvo 
lipvuuse of the limitations In weight and dimeuslons 
The average steam locomotive loses about 17 per cent 
of etficieiicy becaiisv' of friction and Its own weight 
By far the greater loss Is the latent heat of vaporiza¬ 
tion It takes one beat unit to raise a unit of water 
one degree In temperature from 211 to 21::, and one 
hi-at unit to raise teinis-rature from 218 to 214, for 
instance Hut it takes 7tK) heat units to change water 
into stciitn When the steam is exhiuisteU from the 
loeomotlve and is iiuidensed into vapor nhoiit 70(» heat 
units Hie surrendeied to the atmosphere About 40 
per cent of this Intent heat of vniiorl/.atloii Is literally 
thrown away because no way of recovering It now 
exists on (lie locomotive In statlonurv power plants 
where iibiindiiiit ground area and water supply are 
iiviiiliilile to build eondensiug plants and even on ahlp- 
bonid It is possible to recover a large |»nrt of this 
latent heat A lovomotive with similar faellitleg would 
lirohubly lie us long ns an onllnary sulmrhau train 
and of course, entliely Impraetiiiihle. I’resmit knowl¬ 
edge ulTordH no way to recover this very large amount 
of wasted energy, yet It Is within the Imnnds of future 
possibilities that a way may lie found, 1'lie suggested 
liusslhllltles of increasing thermal efflcleiicy from 70 
to 80 per cent are to be realized by the proper combi¬ 


nation of known resources, such as Itnprored super¬ 
heaters, feed water heaters and perfipicted combustion. 

Great mechanical Improvement lias been made In re¬ 
cent years. Klectrlc welding has pnicttcally abollahad 
the trouble from leaky flues Firebox surfaces are 
now stayed with flexible staybolts Outside valve gear 
readily -accessible for repairs Is now tlio standard. 
Ingenious devices for taking up wear In crossheads, 
wi<dge8 and other parts have come Into extensive use. 
Mechanical stokers have made possible the Introduction 
of locomotives too large for efficient firing by band. 
There are pneumatic flredoors, electric headlights and 
many othrr devices unknown a few years ago. Still, 
tlie limits of possibility in mochunical development do 
not appear to have been reached. 

One of the most recent Improvements Is known as 
“The Booster,’’ which by utilizing the idle weight of 
the trailer truck and the surplus steam In the iKiller 
at starting adds 20 to 35 per ix-iit to the power of the 
locomotive at starting and eimliles it to “pick up" a 
heavy train very much more rapidly than would other¬ 
wise be possible. There arc numerous other mechan¬ 
ical devleea now In process of development which, 
when perfected, will still further enhance the efficiency 
of cylinders and machinery 
Mechanically the tendency In tlio last twenty years 
has been to Increase tho weight of locomotives very 
greatly. This tendency, however, has lU limitations 
and this introduces the factor of capital elBctoncy, 
that Is, tho ratio of capacity for doing work to the 
amount of investment. Weight has a direct reaction 
upon the investment in track, structures and all fa¬ 
cilities with which tile locomotive comes In contact. 

There Is a polut beyond which it ceases 
to bo economical to strengthen bridges 
and increase the weight of track struc¬ 
ture A locomotive materially heavier 
than a given standard might be theoret¬ 
ically far more economical than the 
standard but If its adoption involved tho 
reconstruction of tho whole railroad to 
stand up under the increased weight It 
would hardly he deemed a wise Invest¬ 
ment 

By inechonlcal refinements already In 
proivss of development and Increased 
thermal efficiency known to be attainable 
It will be possible to Increase the cniwclty 
of the steam lix-omotlve enough t»x take 
cari- of the increasing volume of trans¬ 
portation for the Immediate future The 
question of electrilloatlon will then be 
throwoi hack where it lielonga—It will 
rest on the ability of electricity to ixim- 
pete with steam, in capital expenditure 
and in operating economy. There will be less talk of 
electrification to meet tlie "breakdown” of steam 

Wireless Teleg^raphy at Danzig 

ACJCOHDING to the Danzig press, tho Dgnalg tele- 
r\ graph office has recently lustatled a wireless 
press receiving station. These rc-celvlng stations, of 
which there are said to be about 120 In Germany, re¬ 
ceive, for transmission to newspapers, press news dis¬ 
tributed by wireless by tlie press services. In addition, 
the Btatloiis nx-eive commercial news of the Bmreau of 
l-’orelgn Commerce In Berlin, InU-mded for chambers 
of oommerex*, and also weather reisirts Nfws^ls sent 
out tiy the main station in KUnlngsmusterutuaeu. 

The Danzig telegraiih office is now operating four 
wireless stutloHs. A station for tho domestic tele¬ 
graph service of the German wireless system fa coast 
station for communicating with vessels; the wlreJess 
press receiving station referred to above; and a special 
rocclvlng station maintained by the Daneiger Keitung, 
u local newsiMijter, for its own messagps. 

The Polish authorities also iwssess their own wireless 
station, situated In the port district at Dauzlg- 
Neufahrwasser and used largely for communicating 
with vessels bringing government supplies. According 
to the press, the Polish station was specially authorized 
iiy the high commissioner and Is subject to certalu reg¬ 
ulations in order to prevent Interference with the oper¬ 
ations of the Danzig, German, and BrltlMi nayal sta¬ 
tions. For Instance, the Polish station may communi¬ 
cate with Warsaw only between 1 and S A. M., amd its 
conversations with vessels at sea must ba ecoflMil to 
20 minutes. 


/ T seems to be generally) accepted today that the age of the steam 
locomotive is draxvmg near tU close, and (hat (he immediate future 
rvill ivitness electrification on a scale that can only he characterized 
as general IVe suppose that no partisan of the steam engine null deny 

that there arc places xvhere the conditions of traffic, grades and tvater 
supply combine to make electric railroading cheaper than the use of 
steam But Mr, Carter calls our attention to the fact that in the 
general case, apart from any such extraordinary circumstances as dic¬ 
tated the St Paul electrification and the use of current in the suburban 
territory adjacent to our large cities, a very good brief may he put in 
for the steam locomotive. fVe are glad to give him the space in n>hich 
to develop this brief, and to tell rvhy he does not believe that electrifi¬ 
cation on a nation-Jvide scale is either imminent or necessary or even 
advisable — The EDITOR. 
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Developing One Million Horsepower from Tidal Energy 

A Qovcnimeiit Scheme for Distributing 500,000 Electric Horseoower Generated in a Barrage Across the Estuary of the Severn 


I T in noteworthy that the first attemiit to utilize tidal 
• power for industrial purposes should l>e pliiiiiii'il 
on such a scale of magnitude, that the resultliiK power 
plant wlU far Mtc#el any of the world’s exlstlne liydro- 
electrte Installations, The tidal hydrooleetrle scheme 
for utillslUK the cuerRy of the SO-foot tide, which ehbs 
and liuws in the estuary of the Itiver Severn, Is do ring 
in ooncoptlon and proves that its sponsori have the 
oourn*e of their convictions. The huge dam, fii/j miles 
In total lenifth, is to be Imllt across tUc^outU of the 
Hevern estuary, where the distance In an airline from 
shore to stiore Is 214 miles. The 80-foot tide will flow 
through Inwardly-opening sluice gates and will flow out 
to sea through a vast number of water turbines built 
within the diun Itself. 

In respect to Its unprecedented magnitude this 
venture of British engineers will be in the same class in 
the field of hydroelectric development as was the con¬ 
struction of the great bridge aiToss the Firth o^ Forth 
in the field of bridge engineering That the.pudcrtak- 
Ing is no mere paper scheme is proved by the fact that 
It Is being done by the Govemment itself, the plans 
having been worked out by the Civil Knginoerlug ]>o- 
partment of the Ministry of Transport 
The Severn is particularly suitable for such a work 
because of Us great range of tide, 80 feet at its maxi¬ 
mum, and the fact that the estuary is of large capacity 
Also, the location la geographically well placed In re¬ 
lation to the Industrial centers of Great Britain An 
interesting fact which exiilnlns why tlila work Is being 
undertaken by the Ministry of Transport is that the 
predisposing motive for the whole scheme was the 
necessity for improving railway communication lie- 
tween ^uth Wales and the rest of the country For 
some years there has exlstial at the jiroposed location 
of the dam a railway tunnel lieueath the Severn, hut Its 
grades are heavy and it has no provision for road 
trafllc, which, to get across the river Into South Wales, 
must make a detour of some 50 miles by way of the 
city of Gloucester. The project is to build a vast low- 
level railway viaduct and roadway which wlU quad¬ 


ruple (he capaelty of the Great tSesterii Knllviay Com¬ 
pany's line between Bristol and South Wales, and It Is 
out of the railroad and hlKliwai bridge proposition that 
the proiMisal to eonstruct a dam for liydns'Uvtrle isiwer 
tias developed The topographical features aix- suitable 
for dam coiistniction Near the center of the viadin t 
there Is a deep channel with a rock formation on cither 
side of it, and laicause of the ex< client foundations thus 
provldwl, it was decided to follow the general line of 
the rocks and Imild the dam in the Irregular form 
shown in our drawing The dnm Itself will lie built 
of reliiforeeil concrete, and Its cross section will be of 
generous dimensions, sufllcieiit to permit of housing 
the water turbines and generators within It 

There will lie two separate power plants I'irst, 
there will lie the tiirhlues and generators In the dam 
Itself, which will have a eomblne<l i ajiaclty of over one 
million horsejMiwer and will Ik- In oiK-ratlon during the 
lierlods when the difference In level between the water 
above and the water below the dam is sufflcleut to run 
the turbines eflicleiitly It will be understood that 
these [lerioda must uoi-essarlly be Intermittent. more¬ 
over, liecaiise of the priK-csslon o, the tides, they will 
vary from day to day. Hence, in order to secure a 
continuous output of power, it was necessary to pro¬ 
vide an auxiliary plant which should run when the 
main plant was Idle. This will !« secured by building a 
dam across a valley which leads into the Klver Wye, a 
tributary of the Severn Just above Tlnterii Abtiey, 
and forming an auxiliary rcsorvoir behind it 

Since the total amount of electrical energy to be 
aent into the line for distribution is 500,oOi) horsepower, 
it is evident that thoro will be n suriilus energy pro¬ 
duced by the total inllllon Iiursepower plaut of the 
main dam, and tills surplus current will lie utilized 
in an elei'trlcal pumping station in the Wve Valley 
which will deliver water from the Wye to tiie aliove- 
lucntloned hlgli level reservoir When the tide falls 
to n level at which the turbines In the main dam can¬ 
not operate, the auxiliary turbu-electric plant of the 
Wyc River will lie operated by utilizing the waters 


wliich have been iilrenily pumiied Into the high level 
leservoir 

It Is proposi-d (o siipplv for industrial and lighting 
purposes ntst.iKS) horsepower for ten hours of the day. 
From the above desiription aud from our plans, It will 
be understoisi Unit tliere are two huge power stationa, 
one In the dnm capable of generating a million horse¬ 
power, ami one on the Wve of EitHl.OfiO horsepower ca¬ 
pacity, so that the total Installation will reach 
1,.5(>(I,(H)0 horsetiower Iiiirlng portions of the day, 
one or other of these plants will lie Idle, but for a part 
of the day, deiiciidlng upon the state of the tide or the 
relation of the level of the wafer above and below the 
dam, the two plants will he working In parallel It 
should be mentioncsi that the water from the Wye Will 
lie pumiHsI into the high level reservoir through a 
tunnel 40 feci In diameter, which will be driven for 
over a mile through solid rock 

The ehb tide of the .Severn runs for a longer period 
than the floisl tide, conseiinentlv, the turbines In the 
main dam can work for about seven hours, the plant 
lielng Idle for alsnit five hours The main tiirbinea 
will Ivegln to work under a head alsMit five feet, and 
about Uie middle of the seven-hour perbxl, It will in¬ 
crease—on spring tides—to nlsait 30 find 

Mlxeil-llovv turbines with riiunorH 10 feet In diame¬ 
ter will bo used, siiiee the spetsl, due to variation In 
head on the turbines, will lie from 4t> to 80 revolutions 
lK>r mlniile The generator will Ik- driven through a 
helical gear with a ratio of 7'4 to one, so that the 
generator spi-eds will be Isdwceu 800 iiiid 600 revoln- 
tlons iK“r minute There will be a maximum rate of 
change of head of 10 feet Increase or deerease in the 
hour Current will lx* delivered at a voltage of 525, 
and It will lie passeil through rotary converters and 
static transformers for transmission at 110,(KK) volts 

The energy will lie distributed to four different cen¬ 
ters, first to the Immediate loenllty of the power plant 
for the use of the Industries which will grow up around 
the banks of the river, secondly, through the great 
{Continued on paye 79) 
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The editors are not responsible for statements mede 
in the corre^MMidence cohunn. Anonymous commu¬ 
nications cannot be considered, but the nsmes of cor¬ 
respondents will be withheld when to desired 


St Paul Claims Its Own 

To th« Editor of the SciKNTinc Amkbicxn : 

The lift bridge Illustrated and described In your 
Issue of December 11, 1920, which your correspondent 
claims is located in Minneapolis, is in fact In the cen¬ 
ter of St. Raul and is not within five miles of the city 
limits of Mlnneapolia, Mluuoapolls always claims that 
everything of interest or prominence in St Raul is lo¬ 
cated in Minneapolis. St. Haul might with equal pro- 
lirlety claim that tba beautiful concrete bridge In 
Minneapolis is located in St. Paul. 

St Raul. Mliin. Spenckb E. Smith 

To th* Editor of the ScariTiwc Amkbican : 

If you will got the envelope which this letter came 
In ona of* the waste basket you will, no doubt, lie 
aurprloed to see that It la postmarked Saint Raul. 
Stranga us It may seem, we do not depend on Minne¬ 
apolis i^r our letters, but have a postofflee of our own 

We also have aoveral department stores, a few 
hotels, and some theaters. We have oiir own street 
■car systam. We have nine raltroa<t(t which stop here 
■on their way to and from Minneapolis, We have our 
own city couBCfl, our own mayor, and onr own repre- 
aeutatlTes in Ckmgresa. 

1 will not go so far as to eoy that we are a city, 
but we have* 285,000 people, and in time these figures 
may swell to such propoftloDS that we will be known as 
the of Saint Paul, and not as a suburb of Minne- 
apolla. 

Jh eoMi 1 hafo not made mysdf cleat, will say that 
■any taUi^ad toidew opwating as an elevator or oBier- 
wtn, wBeaee tba lUwilaslM lUvac at Saint Paul, 
■hetw^ ta ^Unt Hatil and hot lo itinMapolu. 

t slta not a anhaeriber to yonr magasliie, and after 


bearing about your issue of December llth, have no 
desire to IxK-omc one. CLaoKNCic 1 Tatlob 

St Paul, Minn. 

I H'r are $orry that our Uinnenpollt corretpondent 
should have displayed vhat ice understand is a rather 
common failmy of Ms fellotc-lotcmsmen —on inability 
to appreciate the fact that the Minneapolis city limits 
stop some five miles short of K( Paul For our own 
part m the matter vr feel less apolopetic than usual 
where we have printed something that turns out not 
to be so. Strange and incredible as it may appear to 
Mr. Taylor, the editorial ofsfon does not extend to tho 
banks of the Mississippi, and for what goes on west of 
Jersey City wo are actually dependent upon the writ¬ 
ten and pictured word of others. There doesn't seem 
to be anything about the bridge pictures submitted to 
us to suggest that the contributor was outside the facts 
in placing his bridge in Minneapolis—they have rail¬ 
roads there, and they have the river. B hen our con¬ 
tributor placed it at Minneapolis, «'c really think it 
would have been just about as sensible for us to sus¬ 
pect the bridge of being at Omaha or Memphis as to 
imagine that it might he at Ft. i'aaf—T ub Kditob.] 

Tlie Foundation of Geometry 

To the Editor of the Si ieniifk- Ambkkan 

If 1 have rightly understood your artlelo on the 
parallel postulate it would seem tliat you dealre to 
convey the impresHlon that meaBurementa Bhoiild en¬ 
able men to determine whether the space they live in 
is Kuctldcan or non-KuclIdcan 

If this is really your Blond I would like to make the 
following remarks: 

It has been suggested that if npnoe were Rlemannlau 
or Loliatchewsklan the parallax of a dlNtant star would 
be negative in the one case, or always finite in the sec¬ 
ond case. This would undoubtedly be true, providing 
we bad assumed previously that the rays of light de¬ 
fining the angle of the parallax were geodesics. 

But were we to assume that rays of light do not 
travel along geodesics we would be Just as Justified 
In assuming that space might be Euclidean. 

The assumption we would adopt as to the nature of 
the trajectory of light would be dictated by conven- 
leoce. Our ooucloslons as to the nature of Space 
would than thamselvee be dictated by oonvanlenca. 


The aiH-eptanie or the rejei-tlon of the parallel postu¬ 
late would Himplj amount to a definition of the way we 
InloudiHJ to divide up the abstract concept of Siiace, 
ill the name way we might determine in advance 
whether a length should Ih* dividwl up Into meters and 
i-entlmeters—or .vards and feet, etc 

For this reaBon the parallel postulate Is Incapable of 
deiuoiistriitlon Biiico It Is nothing but an arbitrary defi¬ 
nition Until such time as we can prove that one line 
lx II geodesic and another line Is not a geodesic we 
cun never cilwover by measurements the nature of 
Space, and until we can prove the nature of Space we 
are iinalile to determine what Is a geodesic aud what 
Is not a geodeKlr, so we are turning In a vicious circle 
of argiiinentution 

When, tlieiefore, we say that Spnee is Euclidean or 
non-Eiicliilean, vve simply mean that we find It more 
convenient to iiieiisiire It Euelldeanly or nou-Kuelld- 
ennly We will naturally choose the simplest method, 
taking into consideration the phenomena we come In 
coiilaet with. 

I ntll recent years the Euclidean way appeared the 
simplest on account of the large uumlier of bodies in 
tbls universe whose movements eolnelde with more or 
loss precision with those of Indeformnble solids. With 
the most recent discoveries of science, however, Ein¬ 
stein has shown us that taking everj thing Into consid¬ 
eration the Lobatchewsklan way was the simplest 
Oulgary, Alta, A. d'ABKo. 

[The geometry of a given physical system may usu¬ 
ally be made Faclidcan or nnn-Kui luUan at pleasure 
by proper manipulation of the dimensionality or proper 
arbitrary choU-e of the elements. The most familiar in¬ 
stance of this is the geometry of tho spherital surface, 
M’hfc/i when we meet it In srhool is made to fit into the 
Euclidean thiTC-dimenstonal strut lure, but which is 
simpler scionlifically if not pvdagogically when we look 
upon it as a two-dimensional Fiemannian geometry, 
and we ran build up a valid gtomdiy of ordinary three 
space, using other elements than point and line — point, 
circle and sphere, for inslanie—to give us a non-Euclid- 
con structure Hut after uo have selected tho elements 
which wo am going to use in tho geometry of space, 
we shall be able to determine what kind of • geometry 
they lead to.—T he Einstein Editob. 
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A Daring Ship Design 

Concrete Tankers Cast in Sections from Sliding Forms ^ 

By Ralph Howard 
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The sideways launch of the first of the sectional concrete tankers 


iniiiar concrete Kmiii tuns, 

these forms to bo afterward Joined toRether to make 
the lliilshed ship, we inlkht well have lu\ii{h(>d at the 
apparent absurdity of the sUKueKllon 

Itnt in the suecessful Inuiiehlnc of the J,(K)d ton oil 
tanker "Durham ' at Aransas I'ass, Texas, recently, 
tlie seemliiKly linposslhle Ihliiit has hwn accomplished, 
for the vessel was linllt in Jnst the manner outlincsl. 

This nnhine tanker will he oiaTiiled in eurryinir oil 
from Tampico to Aransas rass, and Its record In 
service will la- watched with (treat Interest la'caiise of 
its unusual deslKii A slstei ship is nearine ootaplu- 
tlon on the ways, and mion the sue cess of these two 
vessels hlnitos the eonstuietlon of a fleet of sixteen 
others The Isints are somewhat similar in outward 
apfioaratiee to the wlialehaek type of freicliters used 
on the (Ireat I^akes for transportlnt: ore and (train, 
but that IS ns far as the Himllanly extends 

The builders of this craft st'curcd tsumission from 
the KmerKency P'leet Corporation, dm iip; the latter 
period of the war, for the cxmstruetlon of a lleet of 
relnforeecl eimcrete oil harttes, and the deslBii finally 
■ehs'ted was one which possessed features that Indl- 
cattsl (onsldi-rnhlo eeonoray In eonstriietlon ns well as 
(treater etlieieiiey In operation than other tyis's of 
barife dealKii that had laa-n eoimldertsl The original 
deslKii for a tow hor(!e was later changed to self- 
profielled tankers 

The hody of the vessel consists of two Interlocking 
cylinders (oiiiusted at toji and botlom by flat slabs, 


which form the deck and kei-l sections The Inter¬ 
locking of the cvlinders proviiloa u piisaageway fore 
and aft throuKh the hull that also solves as a buoyancy 
chamber from Isiw to stern How and stem se<-tlous 
are ahlp-shniie The former atTords apace for chain 
lockers, stoics, etc, and the latU'r for the internal com¬ 
bustion eiiKines which drive the twin-screw proiiellers 
The oil cargo is curried in the main portion of the 
ev Under on en<‘h side of the central imssageway, while 
th(> Hinuller chambers below (be latter connect the oil 
isimpartmcMits with the cargo )>unips and the similar 
rhumhers alsire act as alr-rellef piiieA connecting the 
oil comiiartmeuts with vcuitllntors at bow and stern. 

The quarters for ottlcers and crew are In a concrete 
deck-house nmidsliips and the wheel-house Is also lo* 
eattsl at this isiliit It Is Intended that the vessel 
shall carry tweuty-flve men 
The major isirtlon of the hull Is straight (210 feel 
long), dlvldcsl Into 7 sections by transverse bulkheads: 
thus there are seven (simpartmcnta on cither side of the 
huoyanev chamlier The total capacity of the tanker 
will Ik> 14.000 barrels of oil 

Kaeh .'lO-foot section was built in a rertlcuil ismltlon 
by the use of sliding forms which are raised csintln- 
uoiisly by patoiitc'd Jacks, so that there are no Joints 
or lines of cleavage In the Individual sections This 
method of <?onstractlon has been used for a number 
of years in the construction of concrete grain elevators, 
hut the present is the first attempt to use the system 


for concrete sfilp building. 

.'4iiwe gliese farms owa be 
raised free of tbe caibpleted 
sections, thejf are used 
again for building addition¬ 
al sections as required, 
thus sec'urlng great ircbuo- 
my in construction. Kaeh 
Untshed section was low¬ 
ered by Jacks on to steel 
carriers or ‘ creepers” oper¬ 
ating on railroad rails set in 
a concrete foundation plat¬ 
form 3,100 feet long, which 
was tmllt alongside tbo 
lannchlng ship to provide 
for the constrnctlon and as- 
‘tc'mldlug of tbe vessel. Tbe 
sec lion was moved forward 
Into a tilting cradle, carried by shafts running thremgh 
concrete supporting eoliimus, and turned te a hori¬ 
zontal position, then placed on wooden cradles carried 
on the “ereeiiers" mentioned and moved to final posi¬ 
tion In the ship. 

Kach cylindrical section was molded several feet 
short of the thirty foot length, hut the rods used for 
longitudinal reinforcement projerted lieyond the upper 
end and were Joined with similar liars of the adjacent 
section when placed horizontally In poslticm on tbe 
ways. 

The ofien Joints formed Isitween sections were con¬ 
creted by shooting each edge of the Joint with a cement 
gun to obtain a good l>ond and at the same time filling 
with concrete the space lietween. 

The stern section was hullt In fixed forms hi its 
projier position on the launching ways, but the Ikiw 
section was hullt and moved Into position after all of 
the oylliidrieiil sections were placed 

Construction of the first two tankers of this novel 
design was delayed by the terrific Gulf hurricane of 
Septomlier 14, ]1>19, which destroyed the construction 
Imildlugs and much of the supjilles and eejuipment, bnt 
the concrete hull sections finished at that time were not 
damaged In spite of this dlscxiurageroent, the work 
WHS resumed and, though greatly doJsyod, has been 
steadily pushed to a coneluston 

The concrete used In building the tankers wss a 
(Contlnm'd on page 7.9) 
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Castiiiff Steel Motor Frames for Our Electric* 
Drive Battleships 

O NLY (HimiMiratlvoly recvntly Uavo Aniorlrnn battle- 
aUlpa b«>n pntjx'lV*’*! >>y electrirlty Inxtt'atJ of 
To do tbla involved radleally new luoihlnery 
and equipment, Home of It of extraordliinry Ihiuo uIzc 
According to present plans all new Imttleshliis and 
crniMera are being eipilpiK**! wltb elwtrbal driving 
meotianlam 

For the proi’utsion of such inaaslve ahipH bj anoh 
power, the motors must l>e very large. To meet the 
unuHiml stretmea or strains the castings that go to form 
the motor fmm<s< must he of Bt^-el, not Iron 
Uue of these largo main frunn's Is shown In one of 
the llliistmtions and an hh'n of Its nnignUnde is ob¬ 
tained by eoiutwrlson with a man The production of 
such n fiisllng, which In Its tlnlshtst state weighs 
2!5,000 pounds, Is very dllhcnlt It Is lutiflc or povmsl 
fn a snnd mold wUh'h Is made In n large tlash In n large 
pit or hole In the ground The flask Is IS feet s<iiiare 
and r> f(>et 0 Inches lUs-p 'I’o complete the mold 47 cores 
arc requlnsl, the (v)res forming the hollow or lattice 
like iMirtions of the easting One lllnstriitlon shows a 
mold piirllv HiiUlnsl while another gives sti Idea of 
the isnirlng of the cfistlng with a ladle of hot stwl, the 
Immense flask In the pit which forms tlie mold Iwlng 
alwi visible The final edsting after it lias cooled In 
the mold and has Iss-ii removed from the llask, rc'ady 
(or cleaning and alsmt to l»e eleaned Is pictured In an- 
4 >thor view. The many protrusions are the various risers 
or heads of steel which are ncsessary to all sUsH east¬ 
ings and which feed ihe solid isirtlons of 


done In Ihe tanning Industries vvhic-h are heavy eon- 
siiroers of dyewessis, hut many have iiasscd up the itos- 
slhllity of this hnsiness on the* ground that returns are 
not sultlelent for tlie tnve-stment rtajulred at presemt 

Moanvvhile, cs)iittniic‘s 'I hr \\ orhl i Mnririt c-xtract 
makera are tindliig tlint If tliey want to got anv sup 
plies of raw wcskIh, thev must Import thc'ra dlrcstlv 
for thedr own use mid a niinds-r of thcan have tiiken 
steps Bfvordlngly, though niiieh against tlicdr Ineiina- 
tloii to go into the import Imsiuc'ss This is espeeiallv 
80 as to logwiss! and fustic These have* hes-n selling 
eonststentl.v for months at if^lO to .tSO per ton as against 
to g2t> In 11H4. OthiTs iiicliidi- Hrazllvvoisl, ipicrelt 
roll and cpiehrac'ho 

Imports during the current .venr to dale as < oni|iil<sl 
tiy tlie t’ S (lovernmeiit. show that the- logwood ni- 
rlvals totalled some 4b ,huh tons and Impoiis of otliei 
wisids tolallcd 2,1173 tons I'hc-sc- Itgiiix'S ri'preseiil a 
I oiisiderable ln< reuse- over the flgiires for Ihe csir- 
respondtng pc-rlcsl In lint), Imt l>y far the greatei pro¬ 
portion of the Imports this jenr has las-n made- hv 
eviraet niannfaetnrcTs diristlv, ns uianv imisnlcis have 
stopped bringing in thi-se woisls tins venr and sonic 
have done little- aliicx- llic- war cc-asc-d I'liev assc-rl 
tlinl the pn-vlons poliev of c-oiisiimei - bas not l-cs-n of a 
kind to work to the Is-st Intc-n-st cif the liii|sii(c-rs and 
thc-y decline to rein-vv this class of tnide Nc-\c-rthc-less 
tJiere Is gocsl Imsliic-ss waiting for such Importeis as 
care to take hold, it Is slated lev the- cxCciict makers 
And In view of the- Biaiked sliiinii in ocx-iiii trc-lgh( 
trartte, such an enlc-nirise Is most opiiorliiiic 


Wooden Shoes and Automobiles: Why 
Sabots Are Imported 


A ' tirst llioiiglil (hci c 
WcMcclc'O slioc-s , 1(11 
can tell these clavs \ 
|iall In auto liiiildliig 


c-s plav an ImiMirlant 
c Iiroli.ilily rc-dut* the 
ic'iiilis cx‘ii(s each—If 


Aiitoiiiohilc- cliiissls lime- to he vvashcsl after they are 
I'liilt niicl I'c-fore llo-v an liikeii to ttie tiig room where 
tlic- IhsIic-s arc put in jilacc for after that all uhlxitlonB 
lone- to la- admiriistc-icsl ic-ry carefiillv For tbta all- 
over liatli soft soap IS iisc-ci---palis of it—and the water 
IS lipplitsi with a hose 

At lirsi the- auto c-onipiudcs provlduil high rubber 
Issils lor the men wlio did the- work, but they soon 
found tli.cl soa|) and nihhci die! not agree, and that 
the liill lor iiildic-r hoots was einltc* an Item And When 
the- war came on, iiiicl the pne-e of ruhlier bobixhI, In- 
clcssl It U-ciiiiic- cpiite nppallliig 

Ho scaiic- tiilgUl vcaiag mini got a lot of wooden sabota 
--luimglit from Hollaucl or somewhere for actc)rs--nnd 
lilc-cl Ihc-iii out The woi'kiiicii stufTed paper tightl.v 
III aiounil ihclr fes-f aiicl ciielrc-lc-d their legs wltti iiii-cx-s 
of old slIcKc-is ,iucl fouuci that the result was very 
salislac-toi \ when worn with Ihe usual npruu 'Uie 
sliiM-s ipit soaked through iii time, of c-oiirsc, hut in 
kcs-pliig two pairs III use for c-ach workman—one to 


, iiohiKly hi either Holland or 
•c in lOiirojie could guess what 
cf 1 ucic Ham waiitcsi vviUl so 


the c-Hstlng as It oails and contraets 
The final casting, when cleaned and 
the heads removed, is annealed In a largc 
annealcr and then rftlpped In specially 
cun*tructed cara. The completed easting 
la Ixuratttid ga ate«l caatlngs go, and Is 
alMRit 17 feet In diameter and 4 fwt d 
JachlM high The castlMgt) are being made 
by a large steel caatlng company. 

* ' * Dyewoods in Denunul 

M anufacturers of natural d.v« ex- 
lamCiN hw haying « dltHcult tlma at 
pfiaent, they state, In sAtatnlng aatlsfac- 
tory supplies of the Iwdc raw wvoda 
which ere obtained fi«m furatga landa, 
prlnvipgUy the Indlwi, bath »t«i 

ttW atate that Importora are not 
brtaftiw Ih Boflldeut qaantltieB of thane 
woods tfl meet the naMla *tt extract 
maben,, despite the fact that ,prevatlttig 
pfitm are vtitually fmv times higher 
,ibau tiie prices preyaHibg la 101A Isa* 
'-fpMmrt, m the other htjuid, apimit that the 
imhiom has lw«n tnoeM: Oht of the dye- 
sedod miwhet by tiw ettWMpwnt 4f the 



Enropet Automobile wasl^ wearing s 


luuiiv wcKSlcii shoes Some is-i)|di- thcioght 
Mr His.vi-r wns saving U-Mthcr for tlie 
Allic-s, othc-rs thought that we were try¬ 
ing to shcew' our Hffeetlon hy contenting 
ourselves with w’hnt the Allk-s had to 
put mi with, and still others Insisted 
Unit the Ucsis wanted them to throw 
iiilo mnehliic-rv that vviis making munl- 
fioii Hut nolKxiy giiessisl Umt they 
wc-rc- ■ to wash iiutoa In ” 

Chemicals from Gas Residuals 

t'lu-iniciil Works Heparimcnt of 
I Ohisgtiw rorporatlon, which was In¬ 
stituted alKuit IS months iigo. us a,i ad¬ 
junct of Its gas departineid, for tho pur¬ 
pose of iiiQiiiifHCtlirliig chonileulB from 
the gas resIclnuU, will, II is i-\pected, help 
to redne-e the cost of g„s to csuisumora. 
It was the eiisioiu iiufl! alMiiit a ,\i*ar ago 
for the cxvrpoiiiiloii t.< dlsjsise of tlie re¬ 
siduals to pi hate- linns from whic'h It 
i-ecelved a sii,,, for the of the hutld- 
Ings and ts|ulpiiic-ii| aocl a certain amount 
for the iiialeilais When the ehenilcal de- 
purtmeiit was f.irmed oxiK-rlmenta w«ra 
carried out whlc-h rcsultc-d so favorably' 
that the munlc'lpnlitv deeddod to temri- 
nate the csintrnctB with tho private flniMi 
and to undc-rtake the work Itself, 
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Balboa at Padflc end, abowlnur entrance to dry dock, coalinr plant, ol! tanka, ahopa and radio atation. /Nftt: Tke apillwm nMi channel 
in center of Gatun Dam. View taken when it was diachariring: the overflow of Gatnn Lake. Maximnn capacity, 107,673 cinc foot of 
water per second, which occurs only duriny floods of the Chagres 




This dtsyrsn idMnrs natloaOitiM and nsMctlTe ttaaa- 
bws sf Tsoiida sHhich pa^ tlne«|h So PsMM 
Catndl IMS tts t« Ismts^, 1«N 


I Dds rlew shows ton United States liestroyen In the middle diambers at Oatun Locks when our Paeiflc fleet paaaed through the 
Chnal. /haht: Floating crons ‘'Hercnles,'' 250 tens capacity, at Gatun Locks. The Canal has two of these cranes 
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The Service of the Chemist 

A Departmeni Deooied to Progress in the Fieid oj Applied Chemistry 

Conduced by H E HOWE. Owmic.l EiMuiwr 


Transporting Chemicals 

I N the May uumlicr n{ (lie chunKal ■\i/r then' W ntveti 
under the headliiK, TriiiiMpiirtutlDii of (Mieuiloate bv 
' Ship, the Brltlsli Hoard of 'I'raile provlHitaia for wa 
Khlpment of ehemhala Siict llU atlotia uh to rdze of 
package* ore (pioHai followed li\ Kiiedfic remarka 
cunoernlng the ahipnieni of Hi materials Many of 
the restrictions would be exjiei tiaj by the average 
obomtat, but a chemist is not alwais at hand when a 
cargo Is being atoretl away SiKlIum chlorate may be 
Cited US an example "The cblornte should lie packed 
lii iron drums, or If that Is not iiosslble in pniier-llned 
casks of suttlcicnt stri'ugth not to allow any of their 
contents to esiaiH- when subjei led to rough usage 
("asUs or druiriH eontaltdng Ihe diloiate shiaild not he 
stored in the aumc hold with coiidaisttide inalcrmls, 
or ahould he separaleO from sin li siihslanees by a pai 
Utlon They should not Is- stowed In the nelghlMir- 
hood of the Ntrong nnneial amis esiss ially sulfuric 
acid, In Buoh a manner that any escaiMsi acid could 
reach the clilorate .Not niori' than ten tons of thlorate 
sliould be earrlt-sl In one iiold ’’ 


n. Vulor Tradi ,/ouiaal for .lune foi dyeing ma¬ 
terials such tis cotton, silk and vehet tiy a dry method 
involving earlKin tefraehlorlde, with wlilcfi ammonium 
gallo-trloleate is precliiltateil as a mordant by the 
eU>ctric current After mordanting in an lion vat, in 
which a wire basket Is fUti'd with ehs tiical conneitlons, 
the dyeing Is brought about in a balli contaiulug 21*0 
jiarts of carbon tetracblorldc, 7.') parts of alcohol, 20 
iwrts of mordant, and 10 parts of dye for IK) parts of 
fabric. The color Is fixisl on the fiber by the action 
of the electric current, and after dyeing the faliric Is 
driisl In air, well rlnsisl in a 2 jier cent solution of the 
mordant In hiuizeiie, and Is fiimlly washisl In pure 
ts'uzene 

Opportunities in Government Laboratories 

T HIS Is not an appeal to silcntlsts to aceeiit ap- 
polnltnent In (ioveniment laboratorli's, hut a re- 
inlniler to the Industries that opisirtunlties do exist 
lor them In many of our (lOveniment laboratories 
.Several of the eslutillsluneuts loiiUl undertake re- 
curches of illns'l bcnetlt to Industiv If siipisirt louhl 
[> given through sis'clal codiicratlng arrangements, or 
i aetiiully placing men on the fellowship plan to 
oK'flt by lh(> direction afronh'd and the c<|uipnii>nt 
mllahle This Is particularlv trii(> iil present when 
iiai' of till' Inbonitories find theinselxes nimble to 
iiillilfiiii an adeipiiite stalT with the tnncis at tbeir 
Isposal Not only is opportnniti afl'ordi-'d In this way 
II (“Mend the lioiindiirl(>s of our knowledge, but to Im- 
ro\c the training of the men so placed by tjicir eui- 

Lubricating Abrasive Wheels 

I A I’ATENT lias 1.. granted covcrlug a methcsl for 

i » lubricating nluiishc wb(>els This conHlstM In Im- 
icieislng the w’beel, preciously bentc'd to a temperature 
iiliocc the uieltlng pond of the filler. In a molten bath 
lof Ihe chosen mideiliil The tiller thus penelrates Uio 
'iMPies of tile wheel, wliich upon removal from the hath 
liH lointed while the filler Is still molten so that the 
c'ccess inny be Hung oft <>ne of tlic satisfactory fillers 
'iiii'iitloned 111 the patent csimprlses a mixture of 
tjiinidltii 1(11(1 rosiii 

Japanese White Leather 

c|'sill,s leatliei' Is miicle bv first soaking dry hides 
1 in 11 I leer cvhen tin- water Is not too warm, or 
lor (1 longer jieriod cinlhr in the year, until the hair 
(Mil sll|i The hides are then washed and shaved and 
ii iiuiii'd with welt, after which they are parked In a 
“H'U Mild left fioni one to three days They are now, 
■ '.III' to lie lileinhed tn the sun, but on dark days 
ih. liKles are iriKideri to prevent mottling of the grain. 

^ooM ns erc.slals begin to npiiear cm the grain side 
III 111. leather this part of the process In Miiisldered 
iiiiisiied It Is a dllficiilt problem to decide when this 
"I ige Inis liec"!] renchcsl The salf Is now removed b.v 
s 'llong lint a small (piantltv, determined by tasting, 
1“ liliivced to remain The hides are next dried, then 
spL liilclecl with water, and oiled on the flesh side with 
ruin secsl oil. By tramping again for half a day the 


oil goes through to tlu- grain aide The hides are then 
ex|Hi!Hsl to the sun again, treaded the second time', 
washes] with water, again treaded, and again lileachod 

Tli(> color should now lie whlto, even the yellow tint 
of the oil helng bleached out After atoriug for one or 
two months the hides are again bleached for a few 
hours, more of the salt Is remoM'd by soaking, followed 
be iinotber exposure to the sun. another soaking until 
just wet through, another treading, followed by Btak- 
iiig This round of sunning, treading and staking Is 
retx'ated until finally they ore damped over night and 
stretched for a final drying in the sun 

The prcMluct after this six months’ process Is soft, 
tough, and white 

Keeping the Factories Running 

T hose who mc' still vKUideilug whelher the dye In¬ 
dustry Is eiitltU'U to adcciuutc protective leglslatiou 
may he Interc'sted to know that there are 67,585 sepa¬ 
rate c'sfahllshuii'nts In the te,\tlle, i*aper, ieatber, and 
allied industries which are d(>i>endeiit to a greater oi 
less degret' upon supiilles of dyestuffs. Over 2,000,000 
(leople are employed in these factories, there is an 
investment of foui billion dollars, and they produce 
about 2o per cent of our country’s total output of man¬ 
ufactured products 

Spark Plugs 

I .V rejHirt No r>3 of the National Advisory Com¬ 
mittee for Aeriiimiities, A V. BlelnlngcT dUcuswis 
llic' prepiirutloii and couiiHialtlon of eeramlc ImkIU'S for 
spark iiing Insulalcirs ’I'lie porcelain of sfiark plugs 
must rc'sisl high temperatures, mecbiinical stressc's, 
and suddc'ii great changc-s in temperature Tht* porce¬ 
lain must remain a gisx] electric insulator, miiat Ih> 
strong and tough and have a tsmslaiit thermal expan¬ 
sion 'l ice composlllou of one of the best types ex¬ 
pressed In tier cents is (leorgla kaolin, 16, Florida 
kaolin, 16, North Carolina kaolin, 16, Delaware kaolin, 
16, calcine, No 111, 46. and cnhlne No. 14, 26 These 
calcines are made up as follows For No 19, kaolin, 
76 2, alumina, 27 8, and boric acid, 2 6 For calcine 
No 14 kaolin, 56. pre< Ipltntcsl mngut'sliim carlionate, 
18 2, and iiotter’s flint, 2.'8 A niimlter of formiilH* 
are given In the reiiort. 

Chemistry and Fire Protection 

C DI'IE.S of a report submitted at the National Fire 
IToics-tioii Association meeting governing rc'gula- 
Hons for till' storage, handling and use of such ronte- 
ilals as celluloid, pvralllii and similar ■iltro-c«>lliilum< 

(omtioiiiids may be had from the setrctary-trc'asurer 
of the asses liitlon, 87 Milk Street, Boston The prcsl- 
iic’ts covercsl Include manv plastic siihstaucx's having 
Holiililc cotton or other nitro-c-cdliilose (sim|smnd as a 
base, and the rules are apiilleable whether the ma¬ 
terial he 111 solid form like shes-ts, tubes or fabrieatcsl 
Hliiipes, or be preiinred as a laesjuer enamel, tlilnner or 

Training the Consumer 

T he War Service Committee of the Womeii’a City 
Club of Boston Is coiitluuliig one of its active pro- 
Jis-ts, namely, a clothing informatiem bureau w'hich 
s(*eks to liocome a center of iriformalloii and service 
for those who desire lielp on the problems of textUea 
and elothing. This Is another step toward making It 
isacsible for anyone to know the truth coucs'rnlng 
vvliat they buy, and the program outlined Js one which 
If It can lie followed ahould soon make It nc'cessary for 
the merchant to rely more fully uism the lalKiratury 
than most of them have heretofore been willing to do. 

Among the points upon which the conaumer should bo 
trained are knowl^ge of the cloth, niaiiufaeture, dye¬ 
ing and flnishiiig of textiles; inethcwls of testing the 
value of cloths before purchasing them; knowUslge of 
the proiiertloH and values of the four leading tuxtllea, 
and the necessity of tearnlag Where reliable materidlt 
are made, so prodwets vt mdt factories may be de¬ 
manded. A point Is made that tlie trained consumer 
should be In a positUnt to Tequlre hiiiieat information 
from the sales force and from advertisements, and that 
a merchant prepared to give this information, mticb 
of whlcli is only ohtalnabte through the laboratory, 
shall lie rewarded by suatalsed support of his estid>- 
llshment. 


'riie Bureau a/tords oppoitiinitles to teat eiotU before 
purchasing it • 

In Canada one of the great department stores has 
established a research bureau which works In the 
Interests of the uUlniate ccjiisiimer Just as tnuefa aa of 
the eHtabllshinent It seeks to prevent mlsroprcsenta- 
tlon lu the weight, measure, aubstanoe or purpose of 
any form of merchandise The latwrutory eerves in 
mauy lines of chemical anal.vsis and tests, liecaiise of 
(be diversity of materials offeri*d by the eatablishmeiit. 
It acta In an advisory capacity to the department 
buyer and sees to it that even the advertlsementa cor¬ 
rectly dcaicrlbe the mercliandlse that is offered Wool 
l8 made to mean all wool; linen, flax filler; silk, natural 
Bilk, and If its source Is otherwise, some name such, 
as fiber silk must be used Erillke most ostabUshmentt. ' 
tills one indicates furs b.v their actual names aa wdl 
as the trade name under which they are more fre¬ 
quently sold. 

Titanium in Enamdfi 

I N a recent number of the Journal of the AmerUxm 
Ptramic Sorielp, Landrum and Frost deecrilie a se¬ 
ries of exiierlments with titanium euamels 8ome of 
the concdiislons drawn indicate that the moat promis¬ 
ing factor of the posslbie use of routlie is shown In 
the imnsuai durability of auoh enamels under all tests. 
The chemical resistance is niucli greater than Is the 
case of ordinary enamels ami the high gloss produced 
gives a surface resistance to abrasion and the oooae- 
quent speedy failure of the enamel after the aurfam 
is once broken is largely avoided. Bnrh enamels also 
have a higher heat rc'slstanee There is difficulty, how¬ 
ever, in maintaining u satisfactory state of suspension 
of tlie titanium oxide lu the frit. It seems that tita¬ 
nium oxide has no place in the ground coat, and while 
there are several tecbnicalltles to be overwrtne the 
final conclusion is that tJie good qualities more than 
offset the had ones and that it should be possible to 
develop enamels containing titanium whlrfa would have 
very marked practical value. 

Cast Iron in the Light of Recent Researdi 

T HIvS is the title of a Ismk by William Herbert Hat¬ 
field, a M'coiid edition of whlc h has recently been 
reviewed In the Imrrirfm 7 ccfcnico/ Press It I* a 
fairly complete compilation of nnnierons dlscovcrlea 
made through research during the last half (enhiry. 
Beginning with the work of 'IHirner on the influence 
of silicon in cast Iron, the hook brings together prac¬ 
tically all the important papers scattered throughout 
the Journals from 188.5 to 1018 ITie lK>ok although 
■wiltten from the viewpoint of English metallurgy U 
one that will la* apprc'elated b.v the American metallur¬ 
gist and those ctmcernwl with Improved foundry 
practice 

Utilizing Scrap Leather 

S OME scrap leather finds Its way Into the fertilizer 
industry, and recently a British patent was granted 
for the production of a substitute for ordlnayy leather 
from scrap. The patent describes the process as one 
whleh first redm-cs the sca-ap leather to a powder, after 
which it is cleaned with oxalic acid and then mixed 
with an adhesive made of liquid glue, boiled Ilmmed 
oil, carlKdlzed oil and oil of cloves. 'TfaU mixture I9 
formed into sheet*. 

Another patent gives as a formula for a leather 
(ximpoaitton 10 pounds of ruVber, 20 ponnds of lektber 
reduced to fiour-llke aubdlricslons, 5 pounds of coidna 
mojrnesla.ik pounds of sulfur, 8 pounds of hroWn ftujtt*. 

If a hard nalcanlta la to be made 82 ponnda of rnbto, 
00 poTiBds Of leather flour, 16 perands of aulfur, aud 
hatf « pound of magnesia are used. 

In this process, waste or reclatmed rubber la re- 
duccsl hetw^ roUa and then an Intimate ^xtura of 
leather flour, etc., Is added, followed the small 
amoiuit of factls or other fatty materlai, after whleh 
tka whole Is comminnted. The temperature of the mils 
1* then brought to a point to cause partial vnleanUa- 
after whlidi It la put through caleniler rolls and 
reduced to aiumU while the flndl temperature la raiskdC 
td540* F. The stttidai, a or twentieth of da 

Inch tbttknoaa, SM sdpethDpoaed alternately at 
right an«ie« td pMtw» ttrength. 

The ootnpoaitkm deserthed la alao used Cor aoatlag' , 
canvaii, for upfudatery, etc., and In abset Cami 
iiw aa hoot a««a. , 
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Car Con Anywhere 

I t' you tiA the proud po»ne)Utor of th<' 
kind of^Utofiioblle tbat aolla for |440 
-nr^fliout a st^ftor and $610 with, you nye 
douetlesa well ai-qualnted with the way to 
JuWIfy tnich owuershlp In the eycH of 
your Wend* who fiport etRht-thouKand 
dfcOttr limouainea and chummy raccra, 
Tltt) principal anfumeut lu thla eternal 
debate over the never-dlHia>Heil-<if ques¬ 
tion e'Why 1« a lllrver?" uaually Mlinmers 
down to the claim that suld flivver will 
“*0 anywhere ” We produce bore with 
two photuftrapba that may wdl <j\iallfy as 
exhibit# for the defenee in thta caao of 
Kiwrty Six, Exponelve Eljtht and In*- 
mmdona Twelve ve. Tin Lirasle. 

The motor aled U nothing eapes'lali.v 
npw. hut we do not recall havInK aecn 
oOG that haa been converted from an or<11 
nary antomohile with quite ao little 
cbuniie aa the one ahown In our flrat view 
For the front axh* aascmbly with Its 
wheola haa boeti aubatltuted a rumier out- 
flfc atMpended from the aprinna. which It 
wtB hh obaerved have l>een turned upside 
down -Mod Bhlfted from their uaunl laternl 
poettion to a luneltiidinni one In prepnra 
tlon for thle chauKe. At the rear emi 
there baa been no neoeaalty for aneh misll 
flcatloa. The pbotoftraph abowa dUtlnci 
ly a ValTG-oap protruding thrtmgh the 
rim, which may be taken aa coiiflrmntlnn 
of the Impreaalon which one geta that the 
tlrea have not even been removed. Trac 
tlon In the anew haa been aeenred by the 
attachment of an outer aheet-inetal trend 
with wooden cnaw ple<>ea—-asldo from thW 
a rear view of the machine would pre¬ 
sent the euatomary appearance of a 
atripped chaaala of thla car. Doubtleaa 
when eondltlona tu Nome, Alaaka (the 
realdcnoe of ttie owner 1 aiiproxlmate 
thoee of aummer driving, be goes back to 
the anmmer style of veUele, and i« grate¬ 
ful that be has been able to follow the 
mannfacturer s lustruetlona with regard 
to the removal of the rear wheels—"Don't 
remove them" 

The other Ingenious nwKllflcutloii of the 
car that goes everywhere la for the pur¬ 
pose of making It go wliere many owners 
would hesitate to setid It—Into the water 
The forward part of the cur, containing 
earimrotor, Ignition aystem, and every¬ 
thing olae that would effirt the running of 
the engine if submerged, Is boused In 
tile Isidy of a big flut-lwittoim'd craft, 
and the rear axle is ausixuided over the 
stern of Mils craft. Just nicely out of the 
water This owner bus found It nei-ea- 
sary to remove the tires, for obvious rea¬ 
sons ; tlien he has fiistenisl six broad 
wwKlen blades to each wheel, bolting 
them between iilatea that In turn arc se¬ 
cured to holes In the rim so that they 
stand up from the rltn to tin* necessary 
height. The result Is an admirable gaso¬ 
line lannch, which Is steered from the 
wheel of the chassis in quite the usual 
marine fashion, and which gives Its 
owner, again an Alaskan, a big lift to 
ward capturing hia share of the salmon 

Sweet Potatoes as Stock Food 

S T^AlET t»tato allage la a comparatively 
new contribution to an already varia¬ 
ble ratlou for live stock In Uie aoutlt, a 
terlossof exparlmeata covering a period of 
ytmni as conducted by tlie agrlctitturnl ex- 
mrlment stattem of the University of 
Florida determhiktg Ita fitness a« a stack 
food. As a major crop in the Southern 
Btatea, eqttgUing tn value that of the up¬ 
land Cotton acreage l» Florida, its use 
in sustainf^ cattle during th^ winter 
montha enhances Ite appreciation as a 
farrn product, 

potatoes, diverted from the stor¬ 
age hoaee to the *Uo, are rm through the 
eoMJaipt >dpt«r Id thd aaffle faebtou an 
coiw dr other products converted Into 
atUne. The a^fage {aeflUdea as now in 
v<g&» a IMS of tSifOtuanda of dol- 

Uiira m imtA urMIom U the South; 



The flivver of the snows, as improvised from the temperate-zone model, with 
an absolute minimum of dismantling and no real 
strurtural modifiration 



Another extension of Uctie’a vogue, which adapts her for 
the propulsion of Ught boats 




TUa novel method of loading makes it poosible to ship five trucks on every 
flat ear, in piaot of the two which haa alwaya 
heeo eonalderod tho Umit 


«hcrciiM, iiiiKMig the \litucs cliiliiicd fbr 
ItlC coin ITMOJl lit the tlllKTH lll|[) SllugO 

me the iihseiiee of lies from stonige, re- 
(imtlon of re<jiiire<1 .spme foi preserva¬ 
tion (111(1 no wHMie In ftssiliig 

«'liemli’irl iiiinhw". of sweet |M)tjili> 
sll-ure .111(1 eoi II slliige full to iIIm lose iiti.\ 
H|ipre( litble ilifterein e The rormer liiis 
11 moli-tiiie I (intent ((f 54 K7 pci lenl, 

1 rude piotein I HU, nilrogcn-free cvtimt 
.Kl II, htsT 1 IS, flit Odd, and nsh 1 ,s"i isn 
(I'lit Sllime niuiiiifiK tured frinn nintnrcil 
I orn iiniil\/es ns follows; Moisture 7117 
per cenl, criulo protein 2 1, iiitrngen free 
c\ttM<t 1o'l, tiller dll, flit d S, mill iisli 17 
pel (s-iit h i-eiling espei Iments In Klnrnla 
liii\e Instilled the ( bilins tlint UHI jionnds 
of sweet js.tiito slliice will leplim* fioin 
1.7(1 to 2IH1 piiiinds of Corn, slliige In the 
i.ilioii The nnineii ratio finoring the 
lissling Milne of llie |Hitatii pniilin'l Is iil- 
iiilitiled III 11 ininlninin wafer (.sintent, and 
till" pieseiiie of two and on(*-half times iis 
much niti ogeii-fns' extrmt its the corn 


('omiHirntlve tests to ascertiiln the icl.n- 
the fis'diiig values of swiH't iKitiito silage 
mid soighuin silage In the production of 
milk vieldei) the following resiilU The 
isiWK sidislstlng on sweet jiot.ito silage, 
whe.it hr.Ill, mid (ottonseed mi'iil prodiiecd 
Jd41 poniids or 11(17 1 gnllonH of milk 
Tor 11 (III 1 espoiidhig period of time, lows 
leil Korglnim sihige, wheat brim mid cot- 
loiiseed meiil vleiiled 2,415 8 pounds or 

The Truck that Dumps at Any 
Angle 

fl'^llE N('W York Sluti' Highway Ootn- 
I mission ban lately deslgmsl mid placed 
In operullon a unlfoim tMie of trmk bodv 
for use in constmi'tIon and uniinterianrs* 
Work on the highwnja of tht> .stale 
The trmk ImhIv is 12 feet in length and 
(1 feel 111 width The IiikIv is mounted 
with a hvdraiille hoist so that It luav 
be used ,is an end or side dump body. 
The sld(‘ seel ions nniv lii‘ reiinivisl eiitirelv 
leaving ii platform for hnnllng nsphiilt or 
oilier materials of that sort In linrri'ls 
The side sis fions mnv also !«' removisi 
singlj .so that iisk or siind mnv he 
diimiHsl to the side in varions sixed piles 
ns nspilnsl 

An adjnstniilu elmfo inserted Inin nn 
oiMtiing provirbsl in either side of the 
(Mid giUe makes It pessllile to deliver stone 
Ilf the side of till' rmid Instead of onlv In 
Ihe middh' A sliding disir openiled bv 
It hand lever situated below the (SUiter of 
till' end gate pmv ld(>s the opeidiig rnss's- 
sarv for the itdinlsslun of the ehnte The 
load of risk may he dumped In the mlddlr 
of the road after removing the chute 

Shipping More Motor Trucks 
to Each Flat Car 

I \('K of transportation fntllllles of 
Jhile veiirs has eiilbsl for no end of In¬ 
genious linjirov Isntlons Shipimrs have 
had to niter their packing methiMls m order 
to take advantage of all trmisporlntlnn 
facilities, iHith usnnl and nnusunl A 
(Hse In |M)int la shown In the aecsimpnny- 
Ing illustration, whtcti shows Imw one 
motor truck nimnifiietnrer has lK*en ship 
ping hiB vehteles in flat ears In siuh a 
wa.v as to get five trmks In where for¬ 
merly onlv two were carmsl As will Ixs 
notisl, the first truck Is plmssl at flic for 
ward end of the Hat ear, with nil four 
wheels resting on the floor The next 
motor truck's front wheels rest on the 
Iiliitfonn hnllt over the rtrst trmk. while 
the tear wheels rest on the (lisir 
The third, lonrth nml lifth trucks 
are arrmigisl tin' same way, with their 
front wheels held high hy means of proi>s, 
while their ri'iir whis'ls rest on the floor 
of the ear In this manner five trucks 
are ms-ommcMliittsl In the flat car, the 
onlv restriction being the height of the 
load which must take into conalderatlon 
the clearance of the railroad rlgbt-of- 
way 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



Working the handle back and forth 
advances the plow bit by bit 


A One-Man Plow for the Horse¬ 
less Farmer 

A *? InKonloUR (icrmnii ban Invented a 
(m(‘-ijian jiliiw whldi has lK?on 
tpstwl at various aKrlculturai exhibi¬ 
tions with <‘onsi)i( uoiiH RUecess This 
plow, which Is shown In the B(companv- 
InK llliistratioii, Is operated by working 
a handle back and forth A novel ar¬ 
rangement of levers causes the plow to 
advance hit bv bit as the handle is 
work«*tl, Needless to say here, th« 
pnaess must be a slow one and no 
doubt catls for considerable muscular 
effort, as compared with the horse- 
drawn plow Hut then they do not 
mind hard work In (lermiin\, and time 
Is not the (juintessence of farming, e»- 
peclully In small-scale ois-ratKins 

A similar idea is in the form of a 
man-drawn plow, which is being devel¬ 
oped in France for small farmers 



The fusing of the automatic fuse head 
at the bottom of this extinguisher re¬ 
leases the contents 


Something New in Tank De¬ 
velopment 


A new developing tank for photo- 
graiihic fllniB and plates hos re- 
cc'ntly Iteen invented by a C'nnadlnn, 
Chas (i Hraml)rlck, of Hrooks, Alberta 
The tank Is made of slu-et metal and Is 
long nnd narrow, as it has l)een found 
that the cheuibiil solution for develop¬ 
ing plates and dims keejvs much longer 
in a tank so designed The tank con¬ 
tains a nuniher of holders which are de¬ 
signed to nc(-ommiHlate either roll films, 
out films or glass plates The holders 
have an adjustable evlge whieh holds 
the negatives securely to the holder. 
The tank forms a roost convenient and 
economical means of developing either 
films or plates or both In quantities 



A tank for developing films and a 
similar tank set up for holding plates 


A Fire Extinguisher That 
Operates Automatically 

G reat strides have lioen made in re¬ 
cent jears in the application of 
chemicals to the fighting of fire, making 
It possible to extinguish the more mod¬ 
ern dangers, namely, the fires of elec- 
trunl origin Then, too, the overhead 
wafer-piping systems with automatic 
sprinkler heads, while exia-nslve, liiive 
mnrkwl a great advance 
Hut with the advent of the antomo- 
Idle, with its highly explosive fuel and 
Its electrical equipment offering endless 
opliortnnlty for short circuits and conse- 
(|«eut fire, a new prolilem developed. 
The worst feature of an aiitomoliile fire 
lies In the fact that the blaze otlaliia 
licadvvav so quickly that staying to 
operate the pump tjpf' hand extinguish¬ 
er usually ns-ommendevi for that pur¬ 
pose. is exposing the operator to great 
iluiigcr The safest pours«> la to keep 
MWM.v Ttie ear sliould not he protected 
at tlic expense of life 

It lias r.-inniiied for Harrison H. 
liovcc, an Inventor of Hrooklyn, N Y, 
to devclo[i an extlngnlsber which is avi- 
tomalUnllv operated In the face of fire. 
Hrlellj, It is an aquamarine glass con- 
talnei holding a fire-destroying chemical 
scaled under pressure, which is sprayed 
out ill n wide circle of vajior uisiii the 
iiicltiiig of an aiitouiatu fuse hy the fire 
Itself 'Ihe vapor in coutact with the 
heated air chauges to a dense blanket 
of gas which Instnntly smothers the fire 
down to the tiniest spark, accsirdlng to 
the claims of the inventor The fusible 
member Is simple nnd positive in opera- 

When the fire extinguisher is to be 
used liy hand, the operator simply holds 
It with the metal end up, unscrews the 
fuse end, and dashes the contents at 
the fire. The chemical, retalplng some 


of the pressure. Is sllglitl.v effervescent 
and rushc‘s out of the eontiilncr with 
considerable velocity The action of tlie 
chemical on the lire is the same as in 
automatic oiierution 

Needless to say, the nc-w' extinguisher 
need not lie limited to use under the 
hood of an automohlle If can he used 
in the home, shoii store, shipping room, 
and elsewhere Hy menus of a bracket 
four automatic extinguishers can lie 
mountc-d overhead In factories. 

To Lock Your Car, Take Off the 
Wheel 

S O.METHING a little hit different In 
the way of a eonveudent and thief- 
proof steering wheel Is shown In the 
acx-omputiyiiig illustration In the first 
place, this wheel might well lie called 
the fat man's friend It does not 
merely tilt up a little way--It tilts clear 
over to the front of the steering column, 
so that an.vbody who can sit in the 
driver's sent can get out of it with as 
little trouble us It costs him to stay in 
It In the second place, this full tilting 
feature is suppb-mented hy a very sim¬ 
ple means of detaching the wlM>el com- 
pletelv The manufacturer very sensi¬ 
bly suggests that If you take off your 
wheel and take It with you when you 
leave jour lar no thief Is going t<i mo¬ 
lest It A stisTiug-vvheel hs-k that can 
lie broken is of no effect after breaking 
has ln*en effected, hut a car without a 
steering wheel, while it is conceivable 
that the thief might find some way of 
moving It, would cry “Stop Thief’’ to 
high heaven and eertaluly cause the 
arrest of Its occupant before bo had 
got very far with It 



An ingenious combination of electric 
fan and electric heater 



Steering wheel that tlUa all the way 
over and Is detachable toe 


A Jardiniere That Waters Itself 

llOM France comes the self-watering 
jardiniere Invented hy M Pinson of 
Paris This novel device consists of a 
Jardiniere with double walls, The space 
between these donlde walls Is used as a 
rest'rvolr for holding a certain amonnt 
of water, and dipping into this water 
are a uiimlier of tulM's lient In the form 
of siphons and nrrangevl symmetrically, 
each containing a wick Capillary at¬ 
traction canscs the water to be drawn 
np the tiilies and around the liend of the 
tulie, after which the water drops down 
on the earth contained In the flower pot 
placed In the jardiniere If the water 
Is found to flow too freely, the wicks 
can bo trimmed so as to curtail the flow. 
Depending on the capacity of the jardi¬ 
niere, sufficient water can bo placed In 
the retaining space for as much as two 
months without attention. 


An Electric Fan That Heats, 
Cools and Dries 

AN electric fan of the tyjie shown In 
xa the accompanying Illustration will 
heat a room and also keep it cool It 
is an electric fan fitted with a combina¬ 
tion fMJw'erful heater having a nielirome 
clement Thus the fan may tie used to 
blow a current of beatetl air. It Is 
claimed for this fan tliat hy actual teats 
it will raise the temperature of a room 
quickly and at relatively ecvmomlcal 
cost 

The heating element of this novel fan 
consists (it siveclal resistance wire 
wound in spiral form on strips of mica, 
arranged radially as shown The 
guard. Instead of being made entirely 
of wire members, has a cylitulrlcal 
shield, as shown, for the purpose of 
concentrating the heat so that it can be 
distributed by means of the current of 
air created by the fan. 
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Pai^ From Aladca 

(Cmtlnuod from page 61t) 
I^K^lems an(! w^ornl methoda of logging 
wonl^ likely be used on the name gen- 
Itral operfttlotu. 

In 1918 S8.95 was the areragc cost for 
rait pnlpwood at the mllla In California, 
Oregon and Wnehington. It Is believed 
that pulpwotKl can be produced mnch 
cikoaper In Alaska, as tlie bulk of the 
w^)od will bo cut within leas than a mile 
of the water’s edge Figures of $4 to $(1 
per cord would normally approximate 
average conditions even under prewmt 
prlmltlvo methods of logging. 

Conatructlon from the ground up sum 
maiieea the requirements to be met In 
Alaska, which Is still n comparatively 
raw and undeveloped country, Following 
the acquisition of the tlmlter and source 
of poww, the mill site and town could 
tMkl'ke advantageously located. The site 
would need to be cleared before constriic- 
tlon could begin. A sawmill would no 
doubt be reiiulred and the first logging 
would be for the clearing of a mill and 
town Site, and the building of necessary 
Structures, such as wharves, storehouses, 
mills, dwelling bouses, otftces, machine 
ahops and storea. 

The mainland and lalands of southeast¬ 
ern Alaska are generally mountnlmuis, 
and there Is little level land either as 
upland area or along the shores Along 
much ot the coast line the bills and 
mountains rise abruptly and the dense 
fonat growth, extending down to the 
level of high tide, overhangs the steep 
liauks The Islands are separated by an 
Intricate system of waterways and (lords, 
kn«wn locally ns straits, canals, channels, 
pasaagM, sounds, narrows, Inlets, bays 
coves and arms, some of which reach far 
Inland. Many of these waterways are 
vary deep and can be safely navigated 
by the larg<<et ocean steamers, hut some 
are so shallow as to be navigable only at 
high tide by boats of moderate draft 
The coast and entrances to harbors arc 
rocky and In places the greatest care la 
necessary In order to avoid ns-ks that 
are barely submerged. The topography la 
so rough that only In favored bK-allfles or 
at great expense can wagon or tram 
roads be construcUsl. The waterways 
are, therefore, of great value In alTortllng 
routes of communication Itetwecn this re¬ 
gion and the I’acltic Const ports of the 
United Ktates Indeed, were it not for 
water transportation the mining and 
quarrying Industries in southensteni 
Alaska could scarcely have lieen devel¬ 
oped, Fortunately the timber which I 
v^ould bo used is sltnatevl along the coast 
and on the large lalands of southeastern 
Alaska and ns previously stated, on the 
Tongaso National Forest 

Every Aiitomobile Its Own 
Elevator 

(Continurd from page 65) 

Ing stories, It Is generally necessary to al¬ 
ternate tlielr iH)sltlon.s from Ibsir to floor 
III order to give the asct'ndlng and de-1 
scendlng cars ample space In which to 
mniicikvcr. leaving one ramp niid in 
approaching another This arrnngcmciit 
takes up a gisal deal of vnUmblc stinec 
and, hosidoa, Is apt to Impose architec¬ 
tural dlfncultleB and to call for a dlsisi- 
sltlon of piping for heating, drainage, 
water supply, etc, wlrich is much more 
complex than where the lends are alike 
on every floor,* 

Nevertheless, the romp is desirable, for 
It prenaotes rapid travel up and down 
through the building and tbe freest move¬ 
ment to and from the street Further 
than that, where numerous ears or 
trucks are concerned, congestion of trnf-: 
lie In front of the structure Is reduced to 
a mlnbuum. But the present and the i 
steadily rising price of real estate, espe* 
dally tu populoua and busy centers, makes 
It iiiipentttve tliat tbe warehouseman, the 
maaafacttjrer, the atorekeepsr, and the 
garage opewtor. shall get the fullest re-| 
tanu tor every siinare toot of floor space, I 


[ and thus reduce the overhead charges as 
I far Qg jMisslble And now we come to n 
tyiie of ramp that constitutes a novel and 
a very valuable develoiiment In tlie art 
one that baa all of the virtues of the 
usual rump with worth while charnctcr- 
IsticH pwullar to Itself It Is the Invi'ii 
tlon of p’eriiand K d'Hninv, an cxpcrl 
ciHsid American engineer, who was In¬ 
spired priraiirllj to better the liousUig fn 
eilitlcH ofTered l)y the run of city garages 
Ilia jiroblem was to evolve a movllfled 
form of ramp and a type of structure 1o 
go vvlUi It which would abridge the Intel 
floor rise and, therefore, the length of tin- 
rami) nis scheme, as now ovolvwl, per 
mlts the use of his motor ramps In tall 
buildings of many stories 

Broadly, the fundamental plan culls 
for 0 structure divided longitudinally or 
tranaverselv Into two sections by a central 
wall, with the flisirs of the netghlioring 
divisions staggered or half a story apart 
Manifestly, a motor vehicle, passing 
ttirongh the dividing wall, on the ramp, 
would have only half a story to climb or 
to descend In going from one floor to the 
other 'I’berefore, the ramps themselves 
need not be more than 40 feet long wllli 
a maximum gradient not exceeding l.'> 
per cent Ilorlv.ontnl spiiee Is economised 
liv giving the ramps a curve, which Inil- 
dontnllj makes It caster to control a de¬ 
scending car and to swing It Into the 
next ramp milt Aeeordingly, one com 
plete turn on the ramp sufflees to cnrrv 
th<‘ vehicle a whole story upward or 
downwarvi on either side of the dividing 
wall 

Compareil with a numl»er of reeeiil 
garages eviulpissl with the ordinary ramp 
construction, the d’Humv motor ramp 
makes It possible to house on the same 
floor area from seven to twenty nddltloniil 
cars. But this does not cover all of the 
ninterial advantages The d’Htini.v motor 
ramp enn be plaeisl In tbe center of n 
building, where It will In no wise Inter 
fere with natural lighting, and therefore 
leaves the best Illuminated sections for 
the storage and the overhauling of the 
machines Next, n matter of vital von 
ceru, the cars or trucks can move in or 
out fr(H*ly 111 a continuous stream, either 
to meet the rush-hour servk'c perivsl or 
to take care of them when they are home 
ward bound In large numbers Where 
conditions Justify It, duplex concentric 
rnnips or sejiarate twin ramps would bo 
provided to take care of the vehicular 
tide—one line for the up-bound and tbe 
other for the down-bound traltlc 

It will be observed that there are no 
moving featiirw, and neither electric cur 
rent nor oiMTOlors are requircvl to make 
tbe ramps themselves availnhle It Is 
estlmntisl that the working charges for 
tbe elevators of a fl-sforv garage, cnpuble 
of bousing 400 cars, would total qulle 
*4.flHO yearlv, and none of the trucks or 
( nrs could Is- got out of the building or 
stored If tbe power supply failed I’lc- 
luie the risks run if (Ire tlireixtoned from 
I 11 near-by building aflame! With the 
d lliimv structure, on the other hand, 
however high, oil of the vmrs ready to he 
driven could he removeil In short onier, 
iiiiil It Is quite likely that those with 
emptv fuel tanks could const down and 
get out of Ilium's way. 

What apiilles to the garage Is equally 
true of the faelorv, the warehouse, the 
gri*at department siort*. etc No mutter 
im whnt floor nie IvH-nted the gvHsIs to he 
RhlpiMMl or on wliHl level Incvmilng lun- 
terluls are to he delivered, the motor 
ramp ennhles tlie automotive truck or 
ear to gel then- with dispatch and un¬ 
der Its own power In many maiiufae- 
tiirlng estubllshiijenls of ningnltnde, raw 
materials as well as flnlshevl Mid partly 
fliitslied products are moved about on the 
several floors by cleotrlcally-drlveji Indus¬ 
trial tractors hauling strings of trailers. 
But when a train of these helpful car¬ 
riers has to go up or down to other floora 
it Is neceasary to break up the train and 
(Continued on page 79) 



tong run 

Neverslip Lock Washers 

will increaise the value of your product 


Your product is valued, in the long run, not only 
by the materials and labor that go into it, but also 
by the service and satisfaction it delivers to those 
who use it. 

There is one way by which you can make certain 
that each nut and bolt on your product is deliver¬ 
ing a maximum efficiency in gripping power, and 
that is by using the 

NEVERSLIP 



LOCKWASHER 


Every Neverslip Lock Washer is made in accord¬ 
ance with the standards adopted by the Society of 
Automotive Engineers. The sections are always of 
sufficient thickness to develop the spring tension 
required of them. 

In addition, Neverslip I.ock Washers are the only 
ones that have corrugated gnjipmg surfaces. These 
corrugations provide 60% greater gripping power, 
a fact proved by special test iniule at the Curtiss 
Aeroplane laetory A eojiy of the reixirt of this 
test will be mailed on request. 

In other words, Neversii}) I,oek Washers increase 
the length of service of your product, increase its 
satisfaction to users and thus increase its value— 
at no additional cost to you I 

you will Ac ttUeretleH tn our hookkt "lUittUt—A Unpfung 

Story" vthteh dttrr%t>f> the /(Wtiirc* and unet of y»v»rtl>p 

Look Watkrrt. MV vnU gladly emd you a lopy on requMt 


Lock Weuhmr Oiuuion 

National Umbrella Frame Company 

30Ui MmI Thompwn St*., PhiUdelpkia, P*. 



Henrdware and Auto Supply 
Dealers can supply you with 
this Special User*s Assort¬ 
ment of 530 Neverslip Lock 
Washers of assorted sixes. 





Consistent performance day in and day out, in storm and in calm 
is a requirement which good ship power must meet i 

.. A _ 



GEN E R A L 
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The Atlantic tested 

this Propulsion Set 

F or more than three years, the Niels Nielsen has plied steadily be¬ 
tween the eastern United States seaboard and ports of France and 
Spain. She is 409 feet long and has been averaging 12050-ton loads of 
general cargo. 

In her engine room today, showing only moderate wear, is a 

G-E Curtis Turbine with Double Reduction 
Two-Plane Type Gears 

which have propelled the boat 140,655 miles August 1, 1920) since the 
very day she went into service. 

The performance of propulsion machinery like this and of the duplicates 
driving those other long-service pre-war ships the Pacific, Eurana, 
SiKrroBa and Hanna Nielsen, has won the confidence of skeptical, con¬ 
servative men of the sea for the 1920 type of G-E Two-Plane Type 
Marine Geared turbines. This type embodies all the strength of its 
predecessor plus lowered tooth pressure, better tooth design, greater 
weight, less length and a more perfect uniformity of load distribution 
dtie to slip t 3 ^ pin couplings. 
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Recently Patented Inventions 

Bn’^ Descriftiiona q/' Recently Patented Mechanical <md Electrical Devices, Tools, Farm Implements, Etc. 


Pertainii 

COVEUIN(. 1 
Phlladi.lphla, lu 


and ■liiillur utnuaiU The prime ralrpn of Internal cnmbuatlao englnea, and Is 
t(i |>r(i\ldi n means In wlilpli the particularly adapted for use In connection with 
adjnslnlilc with respect to the pour- the removal of the valve on Ihe engine eyllu- 
of the utensil regardlesH of Its poll- der, to raise the rocker arm and also to com- 
e body thereof press the valve spring to permit a release of 

INT noiJ>ER—fl W P*n *“ ‘'‘f holding the Spring 

1, 4fio. The Hague, Neth- asaemhletl thereon 

111. Invention Is to pro Dltll-I, TIOHTKVINU AND I.008KNING 
ihli'h can be forced Into JAI’K—8 L«i Toint, 1018 IC Jefferson Ht., 
r granular material and Tulsa, Dkla The invention relates generally 
to Jacks, and particularly to power Jacks, the 

adjusting double acting arrangement, more 

dent In Its action The Invention Is partlco- 
larly adapted to the tightening and loosening 

rTaTavaNTAt. „o and “"*• Ll^htinr 

Iioi.nctt STOVB TASINO—J C R ABimNATRT, e/o 

Manual Training Rchool. I’ullman, 111 The In- 
wer or plant In upright ventlon has tor Its object the provision of a 


Pertaining to Apparel 

MATEKMTl 8KIRT^’ M Got rin«au, 888 
at Nicholas Ave , New York N Y This In 
vfntlon has for 11m ohJiTt to pruvldo a ma 
ternlt)' Mklrt with a box plait having an outer 
portion to which a bf*lt 1m Mi*tur<Ml. thf‘ Innar 
portions of the box plait being continuous with 
the body of the skirt uo that tht* plait nmy 
ba liicreaHcd or decroaiH'd, end tho fullnf'sfl of 
the body of tho skirt correspondingly de¬ 
creased or inercaaed to fit the skirt of the 
waarer 

APnON—W V Rhari*, IflX jeffertson Ave. 
(.'oluinbus, Ohio This Invention has for it« 
object the provision of an apron, or, in fact, 
any body gartneiu provided with a waistband 
adapted to encircle the waistline, to be com 
blue<l with means for retaining such gamjent lu 
applied rositlon without the aid of any of the 
oonventlonal fastening means, such as tapes, 
buttons, or snap fasteners, and without loss of 
any time, the garment Including a waistband 
and a ri.'wlllent strip lucorpiirated In the band 

Electrics! Devices 

SEPARATOR hOK 8TDRAGE IIATTERIES 
—H T RonBBd, Cnafana, luwa An object of 
the Invetillon In In provide a separator which 
Is of rubber composition and whlih will he 
a perfect Insulator, which will uullaNl urdl 
nary sepamtors and ul the inline time he eom 
paratively cheap lo irinniifncture A further 
object In using this material la to permit a 
battery to discharge at an uiiUNiinl high rate 
and to cause a battery to guiekly take the 
charge when In discharged condition 

TROLLEY POLE—J J IlKnuio, J(I28 Du 
main St, New (Irlcans, La The Invention re 
lates more partleiilarly to a eoiiHtructlon where¬ 
by tliH trolley wheel when It lenvea the trolley 
wire will be automatieally lowered to a point j 
below the wire and the wire suspension sy«tem 
so a« to prevent Injury to the latter trolley I 
wheel or pole The liiventlon Is so designeil j 
ss to he readily applied to trolley poles al j 
ready In uae simply hy cutting out an Inter¬ 
mediate part and liiNerling the new construe 


c flower or plant In upright ventlon 


position A further object Is to provide a casing for covering a cook stove to conceal the 
bidder which permits the flowers to be poal mechanical features thereof while not Intsr- 
tloncd In the hed without the neeeMity of llrst faring with the passage of heated air and not 
preparing holes to reeelvo the same Interfering with tha use of the stove In Its 

KNOW Pl/yw—H W 0\««, Tenlno, Wash cooking capacity, the case helng formed with 
An object of thla Invention la to provide a m.les registering with the holee In the top of 
snow plow which cen bo conveniently em- ,h* ,tove and closable by removable lids. 

A further object 1, to provide a enow plow “ "“‘'T' “o'*"" 

which will embody all neceswiry atrength and f 

durability and which can be manufactured at Invention Is to provide ar 

a reasimnhly low price cenee burner and lamp with an opening In 

top of the lamp for permitting the raya t 
DISH 1- R S.MMOsa, 1* O Bor 108, projected from the lamp u.d .1.0 for pe, 
nuntlngton. Did Ibe object of the Invention ,i,c eecape of araoke from the Inc 

la to provide a dl»h for serving Icecream, com |,„rnor so that an llluinliiatlon of the si 
lirlNlng a peemanont holder and a fplaccahle „,a provided without affecting the n 
container fltteil In the holder A further oh- iu,„„in«tlng reaulta eecured hy the lamp. 

Ject le to provide a alinple and Inexpensive 

diHh of euliahie matcriiii for thla purpoee Madiines and Mechanical Devicee 
whhh can be securely held against displace gaIZH KGLDINO MAOHINK —M Vi 
ment when the dleh le In use, hut eaelly re- jpi Stanton St. New York. N Y 

moved or replaciil at will object of the Inveatlon li to provide a d» 

KAMl'AKY t’GNTAINER— Mirmkow- wherein gause or other narrow stripe of c 
SKV, 11 Jefferson St. Yonkers N Y 'The oh- may have the edgea foldml and then fo 


la Tills Inventlou has for an object to aeourt ihe 
1th moat desirable results of sound aiMl ton* In 
llu- the use of talking machines. Another object le 
>m- to provide a cabinet which can be used with 
of the conventional talking machines thCit win 
Ing much Improve the functions of the «am* The 
construction Is particularly adapted for uM 
ign In Urge public places. Urge rooms, or out- 
tt., 0‘8-rwork 

Uy Prime Morere and Their Aecmaortes 

STARK TLHO—L KNnicHT, Karmlugdale. 
U I.. N Y, The Invention relatsf to Internal 
I”'* combustion engines. Its object le to provide 
a spark plug arranged to lecnrely hold a 
“■ central electrode tiiauUted In the plug body 
without danger of producing a short clrcnlt. 
Another object Is to dispense with the usual 
porcelain insnUtlng tubs by providing an in¬ 
sulation which Is not liable to hrsak, and which 
when pUced In position In the plug foma a 
permanent part thereof. 

In- 

a Pertaining to VeitklM 

he SHOCK ARSOKBIiyR —M. G. Rmo, Brook 
er- Vllle, Pa This Invention faae for Its object the 
lot provlelon of a oonstraction whsreiD Mana are 
lU provided which wUI not prevent a tree up or 
ith down InltUl movement of the wheal or axle, 
of bnt will yieldingly reeUt a return tnovement 
A still further object la to provlda a pair of 


“ INCENSE BllliNKR AND LAMP.— Lii.mak eprUg preaaod pivotally mounted nMmbsti ar 
, M and W A Ruooka, address Wm, A langed to produce friction when tha axle 
"'and 1®’' Broadway, New York, N. Y An moves up or down Independent of tha body of 

ij object of this Invention Is to provide an In- ‘h* vehicle 

cenee burner and lamp with an opening In the STEERING DEVICE POR MOTOR VKIHI- 
permitting the raye to be CLRS —J W Pair*, OenL Delivery, Tolsa, 
DO- pnijueied from the lamp and also for permit- Okla The object of the Invention Is to pro 
ting the escape of araoke from the Ineenae vide a mounting for the front wheals, wherein 
burner so Hint an llluinliiatlon of the smoke the spindlee are rigid with the wheel bubs 
" K* provided without affecting the usual and are Journaled In bearlnge In forks on tkc 

OP- llliiinlnatlng results eecured hy the Uinp. ends of the front axle to swing on vsrtical 

pose Maehinea and Mechanical Devicea n, 

^ device is duit proof, bavlug a mlolmum of 
(lATZH KfHeDINO MAOHINfC—M Will- friction, itnd li oap«bl« of bolng Auleftl/ u$ 


t«> prodiMc a Anrbaec alontc a ceiurtl 1] 


Al'ZH FOLDING MAOHINfC —M Will- friction, 
, IHl titaiiton St. Now York, N Y Tht ictnblod. 
'ct of tbc invention U to provide a device radI 
rHn nauxe or other narrow atrlpu of cloth XORS — 
faavt* the edgea foldoil and then folded i i ^ 


rnrma, Idaho Thla 
Uiiaptid to bu drown 
i)< dally doilgneil for 
when' It la dealrahlc 

if plnwM Is provided, 
il/i|tted to hi* lironght 
lu aIt<>rnHttoii, nod I 


Of Interest t 

PLOW—E 11 Kaiin, 
Invention reliilis to plow 
behind a tractor and oi 
use on Irrigated Uiid, oi 
to throw all thi furrows 
III a plurality of g rigs 
oppositely nrrniigcil mid 
Into oiieriitUc pohIHoii 
connected In Hnrh miiiiii 
elevated out of contiiel 
reversed to bring either 
position 

MOVVJNf) MACIIIMC- 
Mesa Garage, Mesa, rl) 
for Its object to iiroild 
of the niiililple sickle tyi 
nectlon hetweeii the sli kl 
Ing mechanism thereof 
dally adapted for use u 
the tractor type When 
tion It la BO orraiigi'd tl 
cutting Nlrokes of the a 
ment of the plliniin In e 


SHAVING KIT—It 11 IDit Dnnillle Va 
Home of the principal ohjeds aerompllslied hj 
the Invention are lo provide n aimidi eom 
paet and Hnnllary kit lor ii eliiiiing outfit lu 
which provision is made for separating, renti 
latliig and (In Ing the lathering arlldes form 
Ing part of the outflt and for receiving and 
separating (he rsror sections In order to pre 
vent rattling by the eon tact of the parts with 

STRAINER—I- TAtn, r/o Mac Tanb Spe- 
'laity Co, Snltc -lOft, hi S3 Leonard St, New 
Fork, N Y The Invention relates to strainers 
■or cooking ntensUs. partlcuUrly tea-pots, 



I A furtUtr object Is to provide a folding de 
■ vice for bandage gonre now In common use In 
hoepitals wherein the parts will fold the game 
and then wrap the same into a dUk, folding 
some ao that the raw edges will he turned In 
GATE VALVE LOCK — E R McCastht 
and E C Combr, 418 N Osage, Ponca City, 
tlkla Thla Invention has for Us objrit to 
provide a gate valve lock which will he effec 
live to securely incase ami protect the operat 
Ing stem or similar operating means of (he 
valve and preclude the possibility of unsuthor- 
iKMl persons opening, ciostug or otherwise 
changing the adjustment of the valve 

I'UIHT Ot-EAMNG MAt IHNE—A O Mox, 
Toppinleh, Waeh An ohji'.'t of this Invention 
Is to provide a fruit denning machine more 


RADIATOR rOR WATBR-COOLBD MO¬ 
TORS—R E Ebkkns, 586 4tb Ava., Astoria, 
L 1 , N Y This Invention has particular ref 
erence to means for causing the rapid cooling 
of a relatively large volume of water by a 
forced circulation of air drawn from outalils 
of the front part of the machine, the air being 


nnm *„Tf a'dUk'^uZIg >»*“>* 

edses will he f.’.rnert In circulate upward through the water 

edges will he turned In serving thereby to extract the heat. The 

)CfC F R MlOa&tht waUr chamber 1 r ru doalirnfil that water U 
8 N Osngo, Ponca City, maintained In a largo volume without subdivi 
1 has for Us obJrit to slons, thus reducing the danger of freealng 
lock which will he effec STEERING KNUCKIJO —J B. Bauu), 2525 

oZ«,C‘mean: e 

B possibility of unsuthor- !,*“ ^,^'’'11' 

■ closing or othe^wlw- ' •utomoblli'S, Us general object Is to provide 
f vniw. knuckle which Is stronger than the steering 

knuckles generally employed, as well as In- 
MAt IHNE—A O Mox, surlng the element of snfctv, such as will re 
ohJ..,'t of this Invention sist side stresses as well as Jars snd Jolts, and 
denning machine more deslned to better distribute the burdim of the 


ceptaelf and will be antnmnllcnlly eon 
lo the ri'ceptado body, whereupon the 
' provided will nutoniatteally close and 
an airtight seal heiweeii the Interior 
iterlor Ilf the receptacle 


espedallv designed for subjeeting apples and load welg 
sliutlnr fruit to a repeateil wiping and brush- he cn»lly 
Ing action to Insiiri thorough cleaning and vuniently 
polishing of the fruit without danger of bruls S'] |,*pit 
ing the snine A further iihjeet Is to provide rittlh Ht” 
for the di'nnlng of ii large number of apples 
in a comparatively short time. 

CLDTII HOLDER KOR CUTTING TABLES, wheda ar 
—M niiBili and T It ArxiNaos, 200 5th Ave, tmnamlu 
New York. N \ The Invention parlleulsrly wheel ’1 
refers lo nttaehnients for hiildlng the ends of having a 
layers of doth on the (able during the cutting lever, on 
opeiatlona Among the objects la to provide a groove lu 
device ini hiding n weighted arm for direct fated the 
lioldliig eoiituet with successive layers of thi' ijiient mo 

doth and siippiirtlng meaiia adapted to hold--- 

the arm In different elevated positions above 


d weight Imposed thereon The device a 
coBlIy assembled or disassembled and c 
liently Installed * 


, New York, N Y. Thla Invention has 
Inniry object to provide a sleerUig gear 
1 the shocks to which wheel steering 
re subjecteil are prevented froan helng 
ted to the steering gear and hand 
The device comprises a disk member 
I spiral slot nr groove >n*d .‘rooking 
ue end of which projects Into the 


wherein the siipporling cord Is cnniicded to the 
wnlglil ill MU( h niitiijK'r that wli«*ii not In use 
thi* (onl mny Iid auiomHtlcnllj wouinl up 
within the Imb. find wherein any length of 
eord inny be withdrawn and tho holi rlamped to 
tiio oord to restrain the operation of the 
wlndluK (M> tn^ans until It Is desired to relAAsc 


V\e wish to call attention to the fact that 
we are Ui a position to tender competant aerv- 
Ites 111 every branch of patent or trade-mark 
work Our staff la composed of lueohanleal, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications. Irrespective of tha complex iiatuts 
of the subject matter Involved, or of the 
speclallr.ed, technical or sclentlflc knowledge 


•cled to the PHONiMHIAPIIH — K A and l< I, Wot.mpM, of the subject matter Involved, or of the 
not In use .882.5 N Bprlngflcld Ave. fliloago. III Ihe speclallr.ed, technical or sclentlflc knowledge 
wound up Invention relntea to electiicaliy operated wind- requlnd therefor. 

length of lug devicea for phonograph. An object Is We aI»o have assoeUte. throughout the 
elaniped to to provide a device which may he attached to world, who a«l.t In tbs proaecutlon of paWut 
on of the Hie ordinary aprliig driven motor for operat- and trademark appllcatioua fllad lu All aoun- 
1 to Tcinaae log phonographs, hy means of which the motor trios foreign to the United StAtea. 

I n.-o wound hy an electric motor, r" — 
means as desired 


rOMmiN'ATION TOOL—R H Dbav, Irfods. means as desired 
lloiix f'Ify, Iowa Among the objects of this fABINET EOR PHONOt 
nvcntloi) is to provide a tool which performs IVG MACHINES—R R, 

: number of functions in coDoection with tlie D M Hkll. 2412 Otb Are. 


I means ns rieslred MIINN A CO , Solicitor* of Patent* 

Woolworth Building, KKW YORK 

caBINFT EOR rnONOOHAPHS OR TALK- Towar t\alldlng, CBICAOO ILL 

w 'a ‘'*'‘»*** Amertcan BM«, WASHIMoton'D. C- 

M HalL 2412 Otb At*., W., SMttla, Waah. ‘ Hobart BsIMtny, Hpn IflUlBCMtCd. CAL. 
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• Are You 
Going After 
Foreign 
Trade? 

If 80 are you sure that your 
inventions and trade-marks ac¬ 
tually belong to you in foreign 
markets? Unless you avail 
yourself of the right to acquire 
foreign patents and trade-mark 
registrations, you may find 
that another has preceded you 
and has actually appropriated 
your inventions and trade¬ 
marks and obtained legal own¬ 
ership thereof, whereby he can 
bar your goods from foreign 
markets. Such a proceeding is 
permissible under the laws of 
many foreign countries 
Many have lost their markets 
in certain foreign countries by 
overlooking this fact. 

Many of our clients are pre¬ 
paring to extend their business 
by seeking patent and trade¬ 
mark protection in foreign 
countries. 

We should be glad to have you 
avail yourself of our services. 

Foreign Patent and Trade¬ 
mark Department 

MUNN & CO. 

Wooiworth Buildiiig 
New York Gty 


Hit’ll^ Corlin EagiMt, Brewen 
• ” ~ Mid Bottim' MschuMry 

77i. VILTER MFC. CO. 


We Will Make U 


Uutirxt < ci.. Wffli-rbiJTy. ( 


ExperbMBta! and Model Work 

t»A aty 

ASBESTOS 

W««rin>inM*itditili)pH« of Crude AibMrtoi hi My 
wli litooSm 
wmv» <detl», and nirin aU Mttt at 

fwauyitittf rm WMt la Adbwtoi, tun to 

KCAOMtY. A MATTtSON OQMeANY 

MST. 

ADMUJC*, Ptmuk., u.s.a. 


Every Automobile Its Own 
Elevator 

(('onthiuril frum pane 75) 
to (lci>oii(l upon olo>ulor8 to IrHunpurt a 
fi'w units Qt a time—nculn niuklii); up the 
train when the desired level is readied 
The uiolor ramp is destirned so as to 
avoid this Interruption to speisly tninsrer 
and lends Itself to the Inter lloor traAel of 
thesi' trailer trains In their entirety 
Wltlioiit further elahoratlon, It should 
he aelfivldent that the d Huniy sjslenil 
Is snsceiitihle of ints'tine a verv ^^ldr 
raiipe of serxlee (leinaiids, and maj he the 
nieans of dolnc away with operations th.it 
now oeension much loss of time and the 
imposition of heavy eharfces Klnallv, let 
It he said that the Immediate future of 
the automotive Industry is dependent 
upon the iiromid providing of ainiile 
s'liraife fadlitles In onr piincl[)nl cities 
Many a prosiieetlve lar ouner Is hesitnt 
liiK hecausc he enniiot Ik' sure of a fon- 
veiilent place In which to house such a 
\eWele, and It is likewise vital that them 
aceomniiKlntlons he offer(>d at prici-s that 
w 111 t«‘ in keepinc with the nveraKc purse 
The motor rani)), as Mr d Humy has con 
is'lved it, seems to offer ihe relief so 
miieb desJrwl His solution of a vcMxl 
prolilera Is so simple that one wonders 
whv It hns not lieen developoil l>cfore 

A Near-Diesel Engine for the 
i Airplane 

j (I7(intlnurd from papr 65) 

two pistons pel ejlinder. It {lossesses no 

' As shown by the Illustration the pls- 
! tons are opposisl hrail on there heliiR two 
I seimrnte (rankshafts, one for each six 
1 liistons The tw-o crankshafts are oon- 
necltsl by KcnnnK at one end of the 
ernnkcase One iilston iinimers the In¬ 
take Jiorls when It nears the lK>ttom of Us 
stroke and the oUier piston uneoiers the 
exhaust ports The exhaust poits are 
larircr and are imeovereil lirst The cycle 
of events dnrhiK one eomiilete n'loliition 
is HH follows, iK-Klnnini; with the iilslon 
at top dead center on Ihe compression 
stroke A mcusuretl ipinntlty of fuel has 
just tss'ii Niinivcd into the chainher 
through the nozzle seen In Ihe hollom of 
the sistlonal drawing This siirends 
through the highly comiiressed pure air In 
the (ombiiKtlon ehnniber .lust then a 
spark oiiurs and Igniles the mixture 
The )iistons mine out simultnneoiislv un¬ 
til the exhaust iiorls arc tiiicoxered bv 
I the left idston A large iiart of the 
I liuriKsI gases escapes at once to the Mg 
I annular ehatiihep siirroiniding these 
liorts Then ns the pistons move a little 
I farther the inliike iiorls are une.nered In 
I the other piston and a charge of pure 
! air surges in, swiK-ping before It the 
I linrnisl gases and driving them out of the 
! exhaust imrts Hy the time that ihe In¬ 
take iiorts are eovertxl hy the return 
stroke of Ihe piston all exhaust gas has 
lus-n driven from the cylinder and nothing 
but jiilre air remains Air Is delixered to 
the intake ports under slight iiressiup im 
I posed li.l a blower built Into one end of 
' the engine (’onllniieil Inward mmempiit 
of the two pistons (ompresses the nlr and 
when the pistons are close to upper dead 
rxMiter a new rhaige of fuel Is Injected, a 
spark occurs ami Ihe cycle Is repeated 
The weight per horsepower Is low- (1 .I 
jKiuuds) because there are twice as many 
power strokes ns In the ordinary engine 
; The reliability of the engine Is Increased 
beeanse the engine Is very much slmjiler 
than fhe usual four-cycle type In that it 
' has no valves, although the fuel Injection 
■ apparatus and the doiihlo crankshaft 
nullify this aijyantnge to wime extent. 
The engine Is In rierfect balance since 
’ the In and out movements of the recipro- 
1 eating parts In each cylinder absolutely 
f cancel each other Better fuel economy 
la obtained liecatise higher pressure is 
, used, exhaust back pressure la ellml- 
nnlsd (referring to the pressure on the 
exhaust stroke In a four-cycle) and be¬ 
cause the Diesel cycle Is Inherently more 


cfllL-lent It Is safer against fire since the 
nlr and gasoline sre not mixed excejit 
within tlie cylinder walls 

Developinjr One Million Horse¬ 
power from Tidal Energy 

(f*oiifiii«C(/ /lom pnpr 61) 
Initnstrliil aiea of .South Woles, thirdly, 
to the Kiigllhli Midlands, of which lllrm 
inghnm K Hie most Imiioi l.int leiitei, 
and liiiirtlilx, there will be the sii|i]ih of 
the '1 Imiiu's \ iillex and London which Is 
ll'i miles from the powei stillnui I 


LEGAL NOTICES 


PATENTS 


I; 1 which you wish to patent you can 
g write fully and freely to Miinii A 
g Co for adviie in regard to the best 
p wav of obtaining protection I’lensc 
fZ send .sketches or a model of your lii- 
veiitioii and a diiHi'rii)lion of the 
diuHe, explaining its operation 
B \11 ( niiimiinii alioris nre strii tly eon- 


of Hie (lam at Hic n|ipcr end ol the < linn-i 
nel Into wliicli the tiirliines dlsdinrge s 
tessels will be towed tliroiigh Hus cliiin- ^ 
nel bv eleetrie towing eiigliies, riiovliig g 
on eaib wall of Hie dani. and the lock will ® 
be iiroxided at eiii li gate with a liasenie ^ 
bridge for Hie passage of tullwiiy trains £ 
mid shiiiiilug s 

Till* aren of the deetiwutei basin nbove J 
the dam will be t;7 siiiinn miles Along the 1 
banks will be built suitnlde iileis, ware- g 
bouses and storage \iiids to lu iouiiu'Hliite Is 
the sliiiiiuiig and freight On the liiid '^ 
btiek of the disks will be erected Ihe \ i- ’ 
nuns industrial pliinls wlinli, lu if M _ 
agnra. will be drawn to Hie Si xerii bv ^ 
the proKjieits of eh<-ap luilliliiig sltis, 
ulinndant elei'trhal iioxser. uiid good rail 
and shlii|>lng facilitleb 

A Daring Ship Design 

{(’iinfiuiK il fI <11)1 pi'</i 06) s 

mixture of one luirl (eiiienl to one jiart 
of (rushed toke. <j Inch and smaller, * 
which gaxe a weight of ] Id pounds tier 
cubic foot cxclusiye of reinforcing, ns .« 
■ omiiiircd with l.'id jioiinds for ordiimiy *' 
(OIK rele 

'I'he tlihkness of shell wn« giciiler in 
these xessels than would ordinarily be 
used, because of the oniisshiii of truns- ' 
verse framing Thus the (oiicrete of the 
ivlindiiciil seitlons Is ten Inches tlih k at 
tin* bottom mid si'ven lin lies at Hu* toil _ 
'I’lio interloi siirfnie of all oil compart- f 
iiieiils was given two <oats of spar vnr- \ 
iilsh, and the outer hull surface paiutcsl 
with a lindge cement „ 

'I 111* first Imiker was sue<x*ssfuUv <’ 
lannihed sidewavs .Inlv 2dth and found 
to draw ulinost exaetlv the eabulated 
aiiKiiinl of water 'I’he second tanker will 
be ready for laundiing shortly 

Kiuh vessel IS kllK feet long overall, — 
feet 0 Inch beam and il feet Id Inches 
ib>ep 'J’he full load drall will he lb fis.*t '<, 

“Koka Seki” and Us Uses 

K OIxA SKKI ’ Is a variety of pumice ,,, 
Stone vvhhh, aa fai as now known <'i 
leiKirts Mco Consid II T tloiKlIei of 
\olcohniim. Is onlv found m Hie sm.ill < < 
group of .Niijiiiia Islands (New Islandsi, i, 
which He off the roust of tin* Idzii IN'iiiii 
sula ahouf IKI miles south of 'I'okjo 
I hough used in Mi lima fiom am lent 
tlnu's aa ii liulldliig nuiteilnl, onlv ixiiii- m 
jiiinitividv reienlly h.is "Kokii Seki' be s, 
ixmie known (oiiinierciall.v In .lapmi 
proiier Bei unsc of lls dm nlilllij, high 
tensile stieiigth, and (ainilillltv of resist J'j 
Ing l,'{(KJ°t’ of heat. It Is siiltiihle foi — 
holler and fnrnius* ixiiistMictlori ns well 
IS Inner linings of safes and Hie nianufm J"' 
tnre of Ice chests As It is elalmed, It ac 
mil be eas!l_v cut, will lake a surfaec of 
(laliit or iiK't.il id.itlng, and us n.ills mii 
be driven in 11 It Is tliougtit that Ihe iiseh 
of this ninteilal will gr(*aUj Increase It 'j' 
is, however. In relnforeed ixuicrete barge m 
building In .Tnlian tliiit It Is best known 
Tills concrete la stiitisl to be about lid 
pi'r <K*nt Hgliter tlian the ordinary kind, s, 
and Is saiil to be absolutely rmislant to 'Jj 
seepage, water erosion, or seiloiia In oak- ^ 
age b.v freezing and thawing An estl- p 
innte cost of such a reinforced concrete w 
barge with a cargo cajKicity of IMO tons 
Is given as $0.1l7b, or in orders of five qi 
vessels each, as apiece The cur- ^ 

rt'iit prices of ‘‘Koka Seki" In Tokyo are 
about 1 yen ($0n0) per cubic foot for ' 
blocka, and .13 sen ($0.17) per cubic foot I 
for flakes and sand I 


in rogiiid to piiteiif'iljility wiltioul 
niiv (ixpciise to tile client Our Ilnuil- 
llook on I’ateulB is sent free on re- 
duesl Tins explains oiir iiielliods, 
terms, etc m rcg'ird to Patent*, 
Trade Mark*, Foreign Patent*, etc. 
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PROGRESS" 


O tk* ^Ktor, tk« prated ■*■*!*'. tW 
krMT, tl» kMMwde. T* Mck It wiO 1 
nritty W taapmtv* hitr—■>.. 
bat to ail it wiU MM n«. »t »»».4 r.lUkiUtr'^ ! 
mi itM^lMt Mmc*. 

teS!" iJ.‘ OT”’£'™‘urho'i?^ ‘ 

lar^ Instrument Cxunpantea 

N. Y. 


Ir andOuerl^ 

Kindly knap your quorlni otx M(uinit« ihneU 
of paper n hen earrespoodlDg about IBOb mat¬ 
ters as patents, auliaei-lptlona, hooka, etc Tbia 
will irrratly fBOlIttato anawerliiK your quaa- 
tiona, as in many enaca they have to bn re¬ 
ferred to expert* The full name and addrnta 
should be Ptlten on every sheet. No attention 
will he paid to unslmied queries Pull hints 
to Corrnspotidonts are printed front time to 
time and will be mollod on request Please 
write your queries. do not telephone them, 


(14.'5.'’iOi C E C uskfl' Please tell me 
throuKh your yueatlons and Answers Depart¬ 
ment bow to drill hole* through glass A 
To drill glass, prepare a solution of camphor 
In tunientine and add some ether While 
proportions are not very Important, a good 
sitiutioa IB made by taking spirits of turpen¬ 
tine 1 Vi ot, eamiihor 1 o*., and ether S drama 


<1) Is Dr. Alsxls Carrel an Amtrlean and 
did be not dlecover the "Irrlgattoa matbod" 
In the treatment of wonndsl 

(2) Was the "depth bomb,” as Bsed In 
D-huat warfare, an American invention? 

(3) Was the "emokc scroen" flrst proposed 
by an American as a woepoti against the 
U-boat V 

(41 Was the submarine detector (acoustic 
devico) developed to a practical point and was 
It an American development? 

(6) Who first proposed "camonflage'’ for 
ahips as a defonslvo measure against the 
U-boat? 

(«) Was a practle.al “static neutraliser” for 
wireless developed end wae ao American Its 
Inventor? 

(7) Was wlreleaa telephony used practleany 
In the war, by whom, and who perfected It? 

(H) Was field artillery with so-caUad split 
tailpieces used exclusively in the Amerioan 
army and was It an American development? 

(ID Did we develop new poison gases and did 
they come into use? 

(tOi Was the Browning gun used to An 
appreciable extent by our troops? 

(11) Assuming the • 1-lberty motor" possessed 
many points of merit over other alreraft en¬ 
gines, was Its design solely American and were 
they used In appreciable quantities by our 


NEW IWMHCSr |a!C. 

A Ttrr-BooK on Maohiiis 'pu.W|Ke MM 
Eibcthk'al KNOnniaM. By 
Blythe. A.M.I,Mechja. Eoadon; 
bridge University Pjw, 1880, 4».{ <l 
pp., 48 plates. 

The author would extend the tUM Mi\ t* 
the electrical engineer as many aalgtihg ttath 
offer the mechanical eaglneer. EUf pMfMSts a 
course In drawing tbatvdaahi with ttHt'Otoi* 
■tructive details of elnetrleal ma«Mh«ry and 
apparatus so that lecture n>h*i thonry may 
he reinforced by more prACCtmU kaowMie. Hi* 
examples are syetematioally nwgrs MlVe, 
through elementary»pro}ectlah to the maklaf 
and ri'ading ef working drawings. The moat 
modern types of apparntne are portrayod, and 
the whole forms a good tatrmhMtOTy treotiss 
on coustnietlou. 

Noxics ON OiiKMUiAL RnwaBoH. By W, P. 
Dreaper, O.B B. PhBadelpliia: P, 
BUklgum's jilon and Oomfwny, 1920. 
8vo.; 195 pp ; portrait. 

A second edition of this work has prorttfad 
opportunity for eulargemant. OrsdtMla stts- 
deate will find It a suoclBct aoeount of tb* 
condltlone which apply to mrtglnal Investlgn- 
tlon, the first iwrt of the hook dealing with 
aclentlAe fact and method, the second with 



T he good nmn. of Bewismsr has bm won 

Besssmar tradtmerk has come to meoo 
mors than a mare symbol of Identlficstlon On 
oil anginas. It Is your guarantee of dependable 
low-coat power and untalling service Burne any 
grade of fuel olL IS to 1*) H P. Write for catalog 

THE BESSEMER GAS ENGINE CO. 
14 York StTMt Grova City, Pa. 

BESSEMER 

OIL ENGINES 


nient, liiveiillon nr liiiunatlon of any sort has 
liieii made by an American during the world 
war which played any part In bringing about 
Us successful coDclitslon for the Allies I ap- 
preeiule that this may readily be true wltboMt 
detracting from the glory gained by our arms, 
but It (weurs to me that this statement may 
be challenged I would therefore greatly ap¬ 
preciate Information regarding the following 
iiueatlnna, which I write down off-hand and 
alao any additional aecompllabnienta to whiob 
you can refer me, tending to refute the aheve 
statement 


(14302) M. A D. auks; 1. What caueea 
the explosive report occurring almost etmul- 
taneuualy with a heavy diaebargv of light¬ 
ning? 2 Is a ball of lightning, aa often 
termed, a high positive charge electric spark? 
3 Has the voltage of lightning ever been re¬ 
corded or vatltiiatcd? A.—t, When the tfaon- 
der cornea alnioat almultaneoualy with the flash 
of lightning the flash Is very near yon. 
The sound of thunder travels In the aarae man¬ 
ner aa all other sounds, with a velocity of not 
far from 1,120 feet per second, or about C 
■econda per mile The usual way to eatimate 
the distance to a flash of Ughtnlng la to take 
the time between the flash and the report, and 
allow S seconds to a mile. The rusihllng of 
thunder la due to refleetloins from different 
porta of the doud. 2. We do not knew What; 
ball Ughtnlng Is. A The vpttage of a flash 
of lightning depends upon Its length, or the 
distance of the elond above tke earth. This 
rarlen very greatly, from a few ft«t «p to 
peihapa a half SaOe, 


consciouBuese" at which all religions aim. It 
errs, as they err. In insisting'i^n° repudia¬ 
tion of the pbyaloal environment as the path 
to higher di-velopment 8af« advance come* 
by a auperpoaltlon of concepts ahtUegaua to 
'the itereoecoplc vlalon, not by ImmAdl^ a«- 
peraodure of the old by the new. 

Spot and A»o Wkujino. By H, A. Bor. 

lUHl IvOBiliwi: 

J B Llppincott Oompuny, 1020. 8vo.: 

^ pp ; Illustrated. 

Electric welding has long been auceengfaily 
used In repair work, but there la a dialncUM- 
tlon to truet to thla method hu new coiuMM^ 
tlon "Spot and Arc Welding" geek* to nvM- 
eome title dlalocllnaUon Tht writer ImUmm 
that tha weld may beneflclally aopereede the 
rivet. The data of the BmergontT n«st Onp- 
poratlon are given In foil, and bulldnrn gad 
manotneturers will Ond hero mtigh that taay' 
readUy bf adapted to their poHtHter 
RaAlaeg, opemtiona and rnaottg ar» AHJMgWd 
to aumoww. dent lUoatmttoha, thnorp N««|^ 

^ Its fnli qsota of apace, ttBO. gi neMM 
I bnudicoa bandla matertal tt EkoM InMioit jn 
Ipiate'andiannnotow^'. ‘T* TT 
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The shocks 

OF THE ROAD 




Tht luiorlJ's chttf icurci 
cf MotybJtnum u at Cli¬ 
max, Colorado The Unit¬ 
ed State/ It dependent 
upon importations ft om 
foretin countries for all 
tuel alloying elements ex¬ 
cept Molybdenum. 


W ERE the jolts and shocks that your 
car is subjected to in one week com¬ 
bined into a single force, your car would 
be smashed to smithereens. The mecha¬ 
nism and the STEEL must absorb these 
shocks one by one. And their ability to 
absorb them without weakening measures 
the intrinsic worth of your car. 

The discovery of Mo-/v^-den-um Steel 
has startled the automobile world into the 
realization of a new light weight car that 
is unusually fearless of the road. 'Nio-lyb- 
den-um Steel has the greatest resistant 
properties of any steel hitherto known. 
Especially does it resist crystalliza¬ 
tion from constant pounding, vibrat¬ 
ing and thrusting. And it is the 
crystallization of steel that makes it 
easy to break. You can readily un¬ 



derstand what Mo-/y^-den-um Steel 
means to you, when you realize what it 
has made possible. A Mo-/y^-den-ura 
Steel car is lighter, stronger and more re¬ 
sistant to shock, wear and fatigue than 
a similar car built of any other steel. 

You know this means reduced upkeep 
costs and more mileage from tires and 
gasoline. It also cuts down repairs to a 
minimum for Mo-/y^-den-um Steel parts 
are practically unbreakable—the gears re¬ 
sist stripping—the axles are stronger than 
the strains of the road, and the entire 
mechanism wears less and renders g;reater 
efficiency. Before buying an auto-* 
mobile, truck or tractor, find ojif i^ 
it is made of Mo-/y/^-den-um Stwl. 
Then you can be absolutely sure you 
won’t make a mistake. ' 


CLIMAX MOLYBDENUM COMPANY, 61 Broadway, New York, N. Y. 

Associated with THE AMERICAN METAL COMPANY, LIMITED 
Cltmax Molybdenum Company is the Lariett Producer Molybdenum tn ike World 


Mo-lyb-deri*um Steel 

The American Super Steel 
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Allan C Huflinan, .‘'wreluly all al Hioailuai 
hnlerod al tliu Poll Ollni ul Nm Vulk, N Y aa^Siauml^ I laaa 

Ullli'U loijjnulil n'3i h\ .S(niililu Amerli an ^ i’ubllahlna (a* 

'I III iihjiil (if Uni pnn mil m In tiinrit ai i lit (ilrl II anil 
lu<-ifilii till hill it 11 II ntific, inn haiilcal and iriduitrint 
ni u 1 nf Ihi dun I' " ‘infill jniirnal, It in in a linii 
lion lo ntiiiiiiinii' intiimtinii di i iluiitninti bffurc thny 
niv pultliihid I’lirii liciv 

The I'diini ii ylad to hate luhiiiilli d lo him tnni’lii 
iirlU U'i miitalilc fni thnir lolumin, ciiici lallii irhrn lurh 
iiiliilii an niinmiinniid tin pliolni/rapln 


The Einstein Award 

111') KInnti'lii ,liiil«("< lii'lil tliclr lliml im'cfiiii! In 
this (illhu (III liiimnrv Istli '1 he liiui usHUys 
which w'cic iK'I'urc the (sniiiiiillcc lU tin' “"tiirt 
(if the scsshni wcic spci'dlls cut In three, mid then to 
twii iind lifter nil nil dm si'shkhi the .liiili'es liinnd 
thrtiiHi'lveH ciiiisi Iciithiiish nhle te iiuii'e mi mie of lh(*se 
iin the liest 'I'liih uiiiuiiniit\ ih e.s|ie( inlty KmliUlnK, 
the mme su since It ti\ ini iiieiiiis wns in lie (sinlldenlU 
(>\]K‘('te(l, ( 1(1 (I pi mil Kt'iillidH, Hint ll wniild he |i(iKsilile 
ol attiuniiimit I’acii the lOliisleln Killtm, who mluht 
have lieen ( idled n|i(iii fur n Until (l(elsl(in hut wiivi t, 
enn hiirdly ||(> (liisseil .is n disaenlet fiii with snnie 
Hlluht mentnl reseiMdimis in fnviir of nn ess i\ which 
did nut enter till' IndKes linni discnssiiin nt nil nnd 
whieli he rnihei snsiieils niipenls inure to his piisuntd 
tnstc Ihiiii 1(1 his soniidest ludi'inent lie is eiilirelj In 
IK curd with Hie terdiil ns rendered 

The iiani(> nnd nddicss uf Hie winnin nppenr un the 
InclliK imKC It wiinid hn\e licen n plnsniil pussiliililt 
til present his essnv In this Issm hnl null nl Hie price 
(if hnst\ iiniiil’-ri ndim; uf whldi we hn\e to do more 
thnli eiKintrh In the (iiilinnrt lonrse ul iwenis \V(‘ 
therefore hold ll ovei niiHI iie\l week when we shnil 
1 h‘ nhle to |int it Indore onr lenders In n|ipropi inte 

T'he lint tiint the jin/e (toes to Hiutlnnd will he no 
surprise lo Hiose in ipininted with the liistoix of i:in- 
slidtl s Hieuiies 1 In Spin ml Iheort, pioliiillk’nled fif¬ 
teen teiirs lino, ... Us fnir slmri' of nitention 

Irom nmUiennitn inns nil o\(i the world, nnd Is doiilit- 
less as well known nnd ns fnllv n)ipieelnl(sl hen as 
elsewhere Hut it has inwer hemi ehwiited to u [msl- 

tioti of am p'lent .. in nintlndnatltnl theory. 

simply hedinse of itsell, in the nhseiice of Its extension 
to tin' Kcneiiil case, It disci les litth' ini[iorfnnce It Is 
UK'rely nn inteiesdnc hll of nhstrnct sinctdallon 

'I'he ((elieiiil 'I heurv wns put out h\ I'ilnsfi'ln In Iln- 
Islnsl foini (hll lilt: the wmi Owiipt to the selentlllc 
aiornlui null. Ins pn|iei, nnd hem e n (letii nndeistand- 
iiHj of Hie new inclliods anil results nnd the sweciilliR 
( ons(‘(piene( s 11’ the (leiieiiil 'I heurv shonlil prevail, did 
not nttiiln neininl (iKiihilion oiilside (h'linnnv until 

tor Kd(llin.'lon ll Is donhllnl Hml the lirillsli .istiono- 
niers would hnvi leiill/id Hint Hie ellipse evpeditlons 
weie of pnitnillni (ohsiiiikiik llnieloie lit the tune 
of these expi'dIHuiis, nnd fViii ns lute ns Hie I >i 11 nils i 
nnnoniKS'inciit of tin Undines, He s'l'iii nil hodv of si icn 
nth men in .Vineili.i had nut ndeipnilclv leili/ed the 
imnii'iise dlsHin Hon lutwieii Hie 'speihil and Hie Hen 
erni Theories, Inid md iideipiii I elv :i|mii 11 in led that 
till' lattei led to i onsi (|ncii( es ol nnv impoit and we 
fear ui mnnv (iises hiid iiol even lenli/id evplnlllv 
that till' (lelle( thin of lljjhi iiiiil the hehnv loi ol Meiiurv 
were mntlers hIikHv of the l.einiiil anil lii no scnsi 
of the Siieiinl Theorv (’eitiilnlv when the American 
neWhiiniK'rs vveie senrchluK friiiitKiilIv for somehiMlv 
to inteiinel to their iinhlh Hie (treat sin made hj the 
Kritlsh nnnoniK enient that Mliisleln s iirisln tloiis had 
hts'ii verltil'd, they found no one to do Hus decently 
nor were onr miuin'/lni's much more successful in sidte 
of the crenti'r time they had to devote lo the search 
In a word, there is not the siichtest room for doiiht that 


Amerhnu m-leiiee was In larito measure vatiKht asleep 
at the switch—iierhaps foi no reason within Us con- 
irol and that American writers vvi'ii' in no such fnvor- 
alde (Use to write <onvincinjrlv on the snhjeit as 
were fliclr Jtritfah and ismtlnental contemporaries 
So ll Is (inite in aieord wllti what might have lieen 
<i\|)e(le(l III find, on o|a'nlng the Idi'iitlfv Ing envelopes 
Hml iiol alone Hie winning essay. Imt Its two most 
Immodiale rivals, come from inemla'is of that si hool 
of HilHsli thought wlileh has Ix'en In contaet vvltli tin' 

I Insloln llieorles in their entirety for two ve.irs longer 
than the iiveiage Aiiieiuan of eiinul eoiniK'tenee This 
illier fiiiiiiliantv with Hie aiitijei t was iMmiid to yield 
iipei tinit Indeed had It not las'ii for the handleap 
of wilting In a atrunge language, it Is reasonahle to 
assume that tile aeieiitists of Hermaiiy would have 
made a showing Buperior to that of either Aiuerieans 
or Itnllsh—.iinl for the sauu' reason that Urltaln 
showisi to Is'ttei ndyantage Hmii Auieritu 

llefort' h'living the snhjeet, we wish to say here a 
woisl of u|>preelation for the manner In which the 
.Indges have dtsehniged their duties The ri'ader will 
have dllihulty In reullrlng what It means to read sneli 
a nuinhei of essays on sudi a suhj('et We have Imen 
loiliinati' heyoiid all ex|ieetation lii linding .fudges 
who (oinhine a Ihoroiigh sdentill* grasp of tlie muthe- 
matidil and idivsh'.tl and plilloHophieal nH(M>ets of the 
malti'r with an extremely bumiiii view|Hilnt whldi pre 
dmh's any isissIhlUtv of an avvanl to nn essay that 
Is not pro|s'rlv a poiailar dlseiisslon. and with a will¬ 
ingness to go to mi'i'l eiuh others opinions that Is rare, 
evi'ii among those with h'ss ground for eonlldence In 
iIk'Ii own yievvs Hmn tlu'se genlleiiK'n liave 

New Jersey, the North River and New York 

T ill) iihenomeniil Inisiness growth of Munhulfan 
and the m‘(("-Kllv of providing snitulde snlmrlmu 
homes loi Its nuiltitiide of vvorkcis and (aitying 
tin 111 ex|ii'(lltionslv to and Irom their vvoik, [iresenls a 

prohli in whose .. Iieeonics iiiereaslnglv periih'x- 

ing as the yeiiis go hv No sooner is a Inidge iMlIlt ol 
a liinnel ois'iied timn it is taxed to the utmost 

.Manhnitan Island as a resdenlial se( tioii has 
ri'adn'd i|s limit Iiiereaslnglv the growth of Industry 
and Imsiness Is diUliig I he hoineseekcr to the outlying 
distrnis l')y iilcni e of Ihis is seen in the fait that the 
po)inlatlon of Manhattan .slmwid a dis reuse in the re- 
(I'lil (cnsiis ov('r timt of fen veins ago 'I he only 
oiitlel Is to the nortli .ind the east, and this migration 
((milled wlHi Hie rapid grovvtli lii population Ims re- 
sulti d 111 a loiigestloii of Ho' rapid tiaiislt lines of 

tiavcl lo the Itioiix and Ismg Island, whldi Is aln'ady 
veiy serious and pionilses to pnsluec In the near fu- 
tiin a positive impasse 

'j lie easiest sohitlon of tin' piolilcm would he to 

dlveit this diillv tide ol travel, or n portion of it, in 
some othei dlreellon 'I rne, Imt In whiil dlrei tiori ' 

If yon pliKcd a map of iMiiiilnittan and Its environs 
within n radius of twenty-llvi' tinles, hefore some 
stranger who knew nothing of stale divisions, rivalries 
and pollllis he vvoiihl iindoiilitedlv point to New ler 
sey nnd suggest tlmf the olivloiis thing lo do vvns to 
divi'it the tide of liiivel in that diii'etloii and no 

pievent the thri'iitened deadlock on the lines of tnina- 
piit till Ion to the I’.ronx nnd Long Island 

If onr supposititious Htrnnger wen' an engineer, ii 
sped.ilist In the prohleiii of city (ri.iiHiiortiition, he 

W'oiild point out at onee th.il there are four great 
lirlilges and foiirtism tunnels (ouneding .Mnnhattiiu 
and long Island and only six tunnels (onneeting Man- 
Imtlan with New .leisey—or foilv lines of rail tralHo 
and tom vclinlc roadways to the cast ns against only 
SIX lines of rail triilllc to the west 

Id oui ansvvi'r that New York l('rnunHti'd on the 
spore of Hit Ilmison Itlver lie would make the ohvniiia 
leplv that 111 siidi a vital matter ns this, the aeiideiitiil 
or aildliarv loiatloii of atate and eltv Hues Hliuiild cut 
no ligmc wImiHoever, and the prohlem shuiiUi lie 
judged iiPsoIntelv hv topogruplileal roiiKidvriitions—in 
other wolds. Hint III planning for the Indnstrial and 
socliil 1 oiiV('iilcii( (' of a poiinlatloii of seven million 
people, their lull rests should Im eoiisldered aa Ideritienl 
,\piirt from the iirtlticlal barrier of Imuginary state 
lines nnd sictloiial iin-Judli-es there is no obstacle to 
tile tmlnlcrriipUsl How of traflic lM'twt>pii Manhattan 
iiiid .\'ew .lersi'v The North Itlver, onee looked upon 
as an liisiipenihle obstacle to unhrokeu rail and high- 
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way conneetlon, has now ceased to tie such—thanks to 
the geulu* of the civil engineer. It can be crossed by 
as many bridges nnd tunnels ns we wish to hulM. 

As to tlio (omparativo merit of the two systems mm 
can I'c no ((iicstion whatever fompartHl on a baMs ct 
cost for the same tralfle capacity, the bridge is by 
fur the clieiiiier both In llrst cost and cost of ofieration 
—since vehicular tralllc Involvi'S a very expenslvo 
system of ventilation In any tunnel • 

Tliero Is mndi iml'lli nnd otilclal mlsconeeptlon on 
tills suhlis'l , it IS not undcrstoiHl that, as compared 
with u bridge crossing, crossing by tunnel Is a very 
extravagant m('lh(sl 'J’o lie convinced of this, we have 
hut to eousider the great North itlver Bridge which 
is to he hiillt at Klftv-ninth Street. 

(In the two decks of tills structure, each of which will 
lie 180 feet wide, thew will lie acisimmodatloii for 8 
steam railroad truths, (I ratild transit tracks end 14 
lines of vehicular traltie, si'vcn each way To acnvimmo- 
datc all this in tunnels would call for 18 tunnels. The 
Canal Street tunnel is to cost SJS.tMWl.OOO, If we allow 
if^ll.OOO.OOO per tniinel at present costs, the total would 
Ik' $-100,OfK),(lOti Now the North Itlver Bridge at pres¬ 
ent prices would cost gKRUkKi.iNK), or only one-fonrth 
us much Consideii'd on the l)ii«1s of cost, convenience, 
comfort nnd health a bridge Is the obvious solution 

When an Invention Is Not an Invention 

T HEUK exists III onr luitent and copyright laws 
a gap whli h Ims always seeroiHl to us n lamenta¬ 
ble one, and (me wliuli Hii-re is not the sllghtcat 
Jnstitlcntlon for leaving iiufilh'd This has to do with 
the Invention—we use the word though the law denies 
its propriety'—of lulnled forms for the keejilng of ao- 
coniits or any other piirpow 

ll g((es without saving that much skill and thougtit 
may Pc expcmPsl upon IPe formnlatiop oi a set of forms 
whldi hliall 1 k' the last word in fninishliig a fruiuc- 
W((rk for the proper rciordlng of a eiutiilii kind of 
data Itusnicss of luaiiv kinds is dciM'iideiif ni>on tati- 
nlui dev lies of this sort under oiu' head or auoHier, 
the liivcnrion of sm h a form may lie of givat value 
to its iiseis it would seem lliat the man who devotes 
Ills time and energy and ingenuity to getting iij) a 
thing (d Hie sod oughl to Pe rewarded to the snme 
(h'giei' and in tin- siiiiie iminnei as the niiiii wlm In 
veins a IK vv s.di'lv pin or a novel design for a per¬ 
fumery liiilHc (11 a (level trademark IJnl under the 
law and Ihc dci isions ns they now stand he Is iiPle to 
get no piiitei Inm ol luiy desci Ipiloii , yon or 1 or any 
Polly else may iiiannfacrnre and sell Ins foim In dlrcs't 
comiielitiiiii wltP Pim uud he has no ledress save to 
undersell us 

The hitch lies ui the liict that the law defining Inven¬ 
tion 18 BO wordtsl Hull a blank fonn to la? tilled in 
by the User Is not an liiveuHon It has no meebniileal 
leatiirea, and It Is not a process or a iinsluet. If the 
Inventor he siitln leiitly Ingenious to design It in such 
liisliion that the imei has to punch a hole as part of 
Hie Jirocesh of using It, or Join two jiniU of it In a 
(STtaiii iiredelermiiK'd reluUoiishlp, or fold tlio left 
lifth over uiion the right fifth and tear them half olf 
and turn one of them over again in ordt'r to bring Into 
juxtaposition two imrts of the imiier that were origi¬ 
nally remote, this lonstitiites the uiocliaiilcal feature 
necessary to make ttu' form staml uii under lire as an 
“invention" enlllled to patent protection But the 
ahseiue of such a feature the iiatent examiners will 
have iiolhlrig to do with It, and It the uyhaijiiy in¬ 
ventor turns to the copyright division, he* leurua that 
whether his d(-vicc is an Invention or not, it cc'rtalnly 
is no jiiibllcatlon and he eunnot protei t it copy 
light Kven the feeble solace of a design iiatent sei-ma 
denied him 

The situation h.is long hii'ii familiar to us We are 
Inspired to commeiit on it by a snhscrlher who shows 
ns a farmers' ucismnt Iss.k wlilch he lias devisctl 
'I’lila is an admlruhle article, and at the same time It 
fills n want, foi the farmei', never an accountant, la 
required to keep aecouiits under penalty of paying an 
inctime tax on a lot of Income that isn’t Income. But 
our subecrlbor can t advertise his little book decently, 
for if he does some substitute that doesn't have to 
meet any advertising expense will appear and wipe out 
his market We think he has a grievance against the 
Hoverument that tells him Hint an InventloB U soBie- 
times an Invention and sometlmoe Isn't. 
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6|itimata of 
-„,^lhllh* in Japan for the 
^ M 'rbe demand 

liffiM «aiW«otptt<ni la incnmring and ordem 
BM lAi^MwtnB fiotn dhtoa and the talande In 

iMiMllI IBaatHterthW in HnHand. —On account 
of the mniMty <4 to Btrilaiid, It U proposed to use 
aAd to m it economlcatljr. The scheme, 
we toutl fftnn too Meetrivut Tim»» of London, pro- 
'rldoa ftMT tile eteotrUteatlon of virtually the whoJe coun¬ 
try. to^ddtog toe todnetrlce as wesil ae tl«htln«i and 
ranwajta It la aaid that a conauiaption of 100 kw-hr. 
per otoltn le anttctoated ae compared with from 80 
kW'hr. to 00 Hwhr. at pre^t 
A Wator 7mto Baater for appHeation to water 
contahtoM provided with pdpe outlete haa been recently 
deaffBOd % an atoetrie manufacturer This heater 
flta tomdod plpea ot 1^4ncb or Z-hich Inside diame¬ 
ter. It to toaertod totougb the walte of the vessel tte- 
luw toe mlnlmiim water level. It is made In various 
eapactttoa from 000 watta to 4,000 watu, on the stand¬ 
ard oommorolal voltaitea. The larger elses have throe 
heata, aeiectod by meana of a switch tm the heater cord 
Raaojaance Coila for Radio. — Discovery of os new 
method of eonding and ret>elvlns radio messagea was 
announced recently by Major-General Geo O, Squier, 
according to The Wlrele** Ago. Througla development 
it Is protable that wireless will be Improved so as to 
permit the confining of tneaaages to the parties directly 
IntenMted. The discovery came al)out tl»r«ugh Inveetl- 
gatlona Blado early In Ote war on the neee of sulimerged 
Iwre wlrea. Out of It grew what is now known as a 
'reectmace wave coU." Oiecusslng acme of the powere 
of the new Invention, the ectontists list the following; 
It ia pogjdtoe to tooete an aliplane In flight, to tell the 
directton of the flight, to tell how high 
It la fiytng and to tell by the uee of two 
eoJla end mathematical deductions the 
dlstnnee of too alridene from the wave 
coda. Hm instruments can be used as 
range findere and in toe same manner 
they can bu used for airplane flndlng. 

Kadio messagee can be handled from 


Agtronomy 

Obaerrattona of Faint Variations.—One of the 
Itrlnclpel plecee of work carried on at the McCormick 
Observatory of the University of Virginia Is tlw ob- 
Rcrvatious of long-period variables which are so faint 
at minimum (mostly b<‘low the I8tb magnitude) as to 
lie Ijeyond the reach of observers with tclescoties of 
moderate aperture. The uumlier of such htors now 
tinder obtiervatlon Is 187. 

Dr. RttsseH’s Medal. — It gives u.s the greatest 
pleasure, and u eertntn amount of pardonaltie pride, 
to onuouuee that Urof, Henry Norris Jtussell of I'rlnce- 
ton, for some years the contrlhutor of our uionrlilv as- 
tronttmlcal i>age, has just 1>een un arded tlie gold metlal 
of toe Royal Astrontimh ul Society of London This Is 
by all means the highest honor that can come to any 
astronomer, for It goes to the man whost- work entities 
him to be regarded ns the foremost nstronomcr of the 
world for the year. Dr Russell gts-s t<, England lata 
this month to receive toe nietlal at the b'eltriinrj meet¬ 
ing of the Society. The iiartlcnlar work in recognition 
of which the award conn-s is iloubtlcss tlie theories of 
steUar evolution which Dr Russell has Issm s|Hiusorlng 
for fen years past. At Hrst rcgnrdwl as entirely too 
radical, these are now gcncrullj iKccptcd, mid paved 
the way for Mlchelson’s cxtruordlnarv determination of 
Oie diameter of Betelgeiisc which Di Uiissell himself 
describes In the 8ciknh>u Auehoan VIonthly for 
February 

Astronomicai Ttlegrams.—^The central office for the 
Idteruatlonul evciiaiige of asuonaniicnl telegrams was 
established at the Royal tHwervatory of Uclgiuin, at 
Dccle, in 1919, by the intcriwtloiml Research Council, 
and M. I^oolnte, director of that observatory. was au- 
potnted president of the commlsalon having charge of 
this work Olinervutorles and slnvilar establistimenta 
throughout tlie world who subscrltie to tlie international 


OlMMs-Onrerud Metcra. —The use ef 
glass-covered metars Is increaalitg, to 
cording to Etectrkvi World, and many 
central station men and manufacturers 
lielleve that they wUl be ordered in 
greater numbers when deliveries become 
easier OomiMinles which are using these 
meterg find that they facilitate the set¬ 
tlement of ccmplalnta, especially when a 
meter Is suspected of crtteplog Custom¬ 
ers prefer a meter that can lie seen work¬ 
ing. The objections to glass istvers have for 
the most part been overcome. Unevenness of the 
edge of the cover which might cause a isnir dt has 
been taken can* of by a felt gasket, consequently no 
trouble from this source has been e.vi)orloncetl Cou- 
dciisdUon, which sometimes appears on the Inside of 
the glass, could be preitent on the inside of metal covers 
without belog noticed upto Insiiectlon of the outside 

Th* itopei4ati|re in Circuit-Breakers.—The heaviest 
circnlttaeakers ever defdgned for 184AK)-vclt service 
will be Inatallet} by an qlectr!*' light «nfl power com¬ 
pany of New York City, in Its Hell date station 
There will he 130 of these sdenukl-oiierated clrctiU- 
breafcera, tavtog an interruptbtg capacity of 58,00t) am 
l»eres It the «rc, 1J>0O,OOO kvg, 'fhe disconnecting 
switches are gang opern^ and their operating 
mechaifiam* to Interlodred with the oil-breaker me- 
chanhNu. 

BectrHPnawiaattr One of the first trtuns 

equipped^ threiii-wlre eloctro-pneuinaik brake 

and tolto*b 0 iM sprstem to be operated over any railroad 
In Ita world »<w 1» operation over the Tyrone di¬ 
vision of FeuRsyivatda raltooad object of 

the e(lecttvicpi)eu«l«ftt brake, so we are told by Eler- 
fctool Jeotoste. to to secure a rapid altoultaneous appU- 
aA4 a ftudnated Or direct release of the brakes 
on dQ «aito r<«Witidle*l of to* length of tlie train, thus 
svpIdiB* tof-eifelftotooiible slack acRou between cars. A 
tiMta-gtaitoator totaatod at toe top of the locomotive 
stouliMliMfe f^ratoa fttrect current at a pressure of 
IJ» g^oi^tog to* atoctrlc maguets on the air 

braito m<A «vr. the engineer switches 

off tob air brekea, he is enabled 


THE EINSTEIN AWARD 

T he $5,000 prize offered by Mr. Higgins for the best 
popular essay on the Einstein tlieories is awarded to 
the essay submitted under tlie title “Relativity” and nom de 
plume “Zodiaque” by Mr. L. Bolton, of l.x>ndon. This essay 
will appear m the Scientific American for February 5tli, 
and will be followed m subsequent issues by a number of 
the other essays of special merit, some in full and others 
in part. 


to'Mk#;!! antooto) am auto atop, and to* ob- 

toeBllg#i^i Hbuto Isetfao tatS^'th* rera to thereby 


tclegruphtc aervlic pay an annual (co, wlilch li. lived 
at the lieginnlug of each yeni and Is In no oase to 
extasal Sft framw The moinj ihUM rutoed ,<iveit< tlie 
extamae of printing tinulara and <vrreK(ion<leii<-e 
Kacb subiMTlIdng inatltution pnvs In i)ddit<iin. the 
(lOSt of all telegrams iiddrcsMsl to It .Suhw rlhers 
are cxiKK'ted to accord to the (s-ntral luiivnu priority 
in the announcenient of all disisiverlea, idisorv iitlona 
or tm(lortaiit culcuintions, ami they are reimlfursed for 
the exiKUise of telegruphliig these annoum-enionts. 
Telegrams are sent In cipher The telegraphic ad¬ 
dress of the central office Is “Aatra Bruxelles ’’ 

The Aetnmomiache Oeaellschaft.—A note m J’opuUtr 
tutronomy deBcrllies some of the gmit contrllmtions 
made to astronomy by the AstrouoinlMclie tleaolNcluift. 
of I,<il(>stg, luclndiiig the rv-cent imlilication of the 
first volume of a nionomental R-voltime work on vari¬ 
able start, which haa been in preparation since Itkll, 
and well-known earlier works, aueb as the 19 volumes 
of the A. U star catalogues, the hlograiihii al V'lcr 
trl)atir»ehf\ft and Jahrfuhrriiht, eti I'he note goes 
on to -say that, owing to flliancinl diffli-ultles. the 
Oesellscbaft Will olTer Us llhrarv for sale. Including 
a complete set of the AafrooomtacA* tiachricMen. We 
are told that toto la an untisiml optsirinulty for some 
American institution to get a complete bound set of 
thto valuahte journal at .i very moderate coet. and 
that the purehaser “wUl not only get some advantage 
from the current rate of exchange, hut will at toe 
same time aMtot the Society in its efforts to kevqi up 
its present publlcatloaa.” We should like to point 
out that thAre is *t«o au “unusual opportunity" for 
Amerionn aatraDomers to eome magnanimously to the 
aid of toe AstronomlsKaie Gesellsehaft and save that 
Ulnsrrlous afganltattob tram parting with Its library 
at Blit 


Industrial Efficiency 

The Pari* Marche du Monde. —Due to the support 
aivonled the Paris Slarchd du Monde by the various 
countries, the board of directors have decided to alter 
their origliiHl plans According to a letter rei'clved 
from the director of tlie American divisbai, the new 
plans call for II) stories Instead of d, and a sk.vscrnper 
lower comprising .'IT, doors Thto tower will be aboiil 
00 feet Hipiare and almost .VK) feet high, and will be 
tlie tirst of Its kind ever erect(*d in Eunipe It will 
lie devoted to offices for those tenants who do not 
wisli to display tlieir gissls Particulars can !«' ob- 
laliKsI from Milton L Sctimltt, Director American Di¬ 
vision, I’urls Marcia', dii Monde, Paris, France 
Tnrf for Fuel. — A new method of drying turf 
to relieve tlie serious fuel shortage in Finland has bta-n 
put into oia-ratlou In various Scaiidinaviuii (smiitries 
Tlie now iiietlasi was irnentisl by englnoers working 
under orders from the Russian Soviet Government to 
find a more lulior-saving metlaid of preparing tnrf as 
fuel for the great icutral laiwer station near Moscow, 
ttie pna-ess being made known In Finland through an 
CHCuplng engineer The fundamental principle of the 
proi-ess Is quite simple The raw turf In the HWiuiiii, 
liy a powerful Jet of water under n pressure of '.lO at- 
luosplieis.s. is frtsal from all old nsits and ehniiged 
to thill mad 'I'his Is [iiimiied out on a drying field and 
spread in liners When sufficiently lirj It is cut into 
lirb ks of uniform sire by means of a tractor The 
turf puiifii Is c oiislnictisl like an ordinary water tur 
bine Is reversible with aid of electnc motor, is 
l■qulpJs■d with a (iitliiig apparatus which (simiiletes 
ttie work of tlie wiitei Jet, and can Is' raised or lowenMl 
us the siirfaiv of the mud varies The entire eiiuiimienl 
Is inounlisl on a nir wliiili inn lie pushed forward or 
baekwanl on rails along the line of work 
New Tanning Process from Australian Shrub.—A 
shrub growing prliieipally In the gold 
fields of Australia has Is-eii found to 
|S)BHCSB properties suitable for tanning 
piinioses, according to recent reports 
Leather fanned liv the extracts from this 
shrub is adjudgiHl eipial to the best, ls‘ 
liig esiH-clalh useful in lining hats Some 
e\ei‘)leiit samples of fast dyes liave also 
been evtraiteil from this shrub An ex¬ 
tensive area has b,•en grnntetl the new eii 
tdiiiise lij the West Australian minister 
of mines, over which the lonipnnj will 
strip the hush to fix'd a tanning and ox 
tnictlng works 

Encouraging Emigration. — Canadian 
goveiiiineiit rejiresi'iitatlvcs have caused 
a Ixsmi la Wales as the result of the emt 
grathiii campaign Is'ctures have Is'eti 
eiithuslasthall.v attcudixl h\ crowds of 
liotli seves, and as a iexult uiiiin farm 
lahoix'rs, iloiiiestiis and miners, among 
them maav ex-xervhx' men, are desirous of ienving tm 
uiedlntelv foi ('aiiHila Nova Scotia askeil for 51)0 
miners, tlie luimlxT wlio offered themselves fur ex- 
(xxxhxl Dlls, and the first (larlies have left foi their 
new homes All are e\->a)]dlers mid rixx'lve frei' pas¬ 
sages for (heiiisi-hcs and their families 

The .Shark Industry on the Pacific Coast K re¬ 
ported as having devcloisxl Into iiii eslahltsheil pri.fi'S 
hloii .stliiuk lisliernieii are still making gocwl luonev, 
and are also luiiklug rixxinls In hl>. cix'iitures enught 
The sharks aie wlmt is known as of the 'umir va- 
rletv, ground feeders at great depth and entlreij hariii- 
less to luimaii lieliigs '1 licy live In gieat uuml>ors hi 
the deep inlets of the mast and are vaiimhle for their 
livers, then skins and tlie fertilization values of tlieir 
fiesh and lioiies At Main Islniid. on the toast near \’iiii 
rouver Islauil, the shark lishermcii are culchliig very 
large muil sharks at a deplh of 1110 and Ufi feet 
■Some of the sliurks caught iiavc ticeii .'i,"; fix'l long 

Argentina's New Paper Pulp Industry 1ms been 
Inauguranxl wltli the o|M-iiliig of the tlrsl paper ptilti 
factory Inst Scplemln'i Th,' mill, winch is located near 
Barranqueriis, on the l•aranll River, is using as raw 
prisluets a sjaxles of tsig grass culled ‘‘puja hrnva" 
This grass gniws iluring the vvliole year, and is so 
aliunrtant In the sw'nmpv plnix-s that It has lxx>u con- 
sldervxl a iiulsinice At present ttie mill is eiiuipiied to 
make only a [tulji in slux'ts and simwlioard for paper 
boxes It Inis a capaitt.v of ftinx> tons of struwboard 
per day The ixmstructlon of the mill was iK'gun 
over two years ago duiiug thi- war There is un¬ 
doubtedly a gotsl field for a more elalwrate wtssl-pulp 
mill in the north of Argentina, since an abiindanci' of 
trees and plants siiltnlde for jiaper making exists in 
that region and there Is a mhrket for the product in 
Argentina 








The Mississippi’s Mouth 

What New Orleans Is Doing to Insure Its Permanent Navigability 

By J. F. Springer 


T HK MlxHlwilpiii KiTcr h n (‘(imblnatlnn of an 

uikI h llalilllty 'I'hiM lit particularly tlie caac at 
New Orlcana Without It, the city would perhiipH 
never have ariacn It aerves to put this commerolal 
center upon the sea const and make of It one of the 
teadlnir American isirts At the same time, the river 
Is <K'(‘iisionally unrulj It flow.s in n ereat an past 
the clly lit ni) elevation twenty feet ahovc It, niiil tliiis 
Ixicomes a lierpetunl tucuace Hut New Orleans has 
never lieeii suliaier(fi‘cl 'I'hls freedom has Itcmi sc¬ 
oured throuKh the use of enertsy and lutelllstencc 
In the past few years, New Orleans has nttra<te<l 
attention hy the determluisl edort put forth to extend 
and develop her facilities as a (treat i>ort The new 
and itlKanfio rcixisitorlos for the wharf storace of 
isitton and the bin irraln elevatoi lately constrintod 
are exainjiles Hut cverythlnc is tiaturullj subordinate 
to the matter of water conruHtlons with the (Julf of 
Mexico The natural thlna to do is to maintain an 
oiien and safe passaKo through one oi more of the 
dl8trlhutarl(*8 of the Kreat river Another is to ctai- 
nect with the Gulf hy u waterway through Lake 
I’outehnrtruln 

'I’he prolilem of mulntaiiilnK a passage through an 
outli-t of the river has Ikhui agitatisl for two centniles 
There Is no (lltllculb at all presented bj the stretch 
of rU’er extending nlin'ty miles downstrenin from the 
city 'I'here Is jileiitv of water both liorUoiitally and 
vertically 'I'lierc are tliriH- principal outlets from the 
end of this stretch One of tlw’se rass a I'Oiitre, has 
at the moment no claiin of Interest 'I’he South Pass 
Is the shortest, but smnllest of all, auil bn- been In 


the montb of tin' ontlel tts<>lf There Is doubt whotUei 
Smith Pass eoulil, at a reasonable is>st, Ih‘ suttlclentlv 
develoi»e<l ami Indetlnltclj miilntalneil Attention has 
IsH'ii direetml toward the dpAelopiuent of Soutliwest 
Pass 

Actual constrtietlon in cxainection with this route 
Imgan tlftwii or sixteen vears ago The work has 
bi>eu going on since, but the pro]sisisl l,iiOO-foot channel 
IIT) fwt deep has not vet bism develojied Formidable 
dllHciiltlcs have licmi em-ouiitcreil Tbps, in the Jettv 
construction at tlie mouth of the pass, the natural 
(urix'iits In the Gulf are not ao favorable as am tliow* 
nt the mouth of South Pasa. At tlmea. It has l>een 
dllticult or Imtsisslble to Hc>cure Mufllch-nt Rni»p<>rt for 
the heavy weights that It was desiretl to lm|s>se uism 
the bottom The foundation could not l>e deiatndeil 
upon to maintain Its supiiort What are called "sand 
waves" have grwitly intorfereil with the ilevelopment 
of Srnithwest Pass A sand wave is a formation due 
to the rapid rush ami dopoaltiou of a large bislv of 
sand ScTcrnl bnndrcd thousand cubic yards of mate¬ 
rial may be- Involvwi A ablftlng of 15(» feet In a IN- 
Uoui day bus Immui observed A shoaling up amounting 
to 'M fis't has also licen noted ns is-eurrlng In the same 
length of time A "mud lump' Is an “exudation of soft 
clay, caused by the weight of the new sc-diment whb It 
Is deposited during the river floods" Thej fr»sineiitlv 
occur right In the channel Itself Outside of the chan¬ 
nel mild lumps niiiy attain considerable iieiglits, Tims, 
they mnv use to bwels » or 10 feet above the liver 
mirfni-e Kqnlllbrliiui will eventually take place be¬ 
cause of tile incn-aslng weight of a developing mud- 


lumji The levels namevl, however, show bow tar the 
proc-ess may go-liefore a balance is attained. 

New Orleans Is, however, not eontaut with the de 
veloitments of South and Southwest Paaaea, but la rap¬ 
idly putting through a canal m-beme Tb« Inner Har- 
lior-Nav igation Canal will connect the Mlaalniirpl River 
and I,ake Pontcbnrtrain by a w’aterway 5 milee (28,00b 
feet) long This canal passe* thronii tbe city itself 
When the Board of Commissioners of tbe Port of New 
Orleans have conitdctcd this great undertaking, there 
will be In the city ocean docks fronting on deep and 
ipilet water sulije<'t to a very small tidal fluctiiatlon. 
On the river front It has been found practically Im- 
isrttslble to mnlntiiln piers projecting at right nnglea tti 
the iiirrcnt of the river, liei-ause of tbe rapid seilluet)- 
tutlon of the small basins thus creHttMl Hiitiis have 
to He alongside wharves parallel to tbe river or stand 
out In the Stienm The new additions to harbor facili¬ 
ties will provide very still waU-r 'I'be water level In 
the lake varies (1 f«s‘t, while that In the river varbsi 
11) feet, lioth from the same minimum The canal 
level, except at the river end, will vary with that of 
the lake To effect a junction with tbe river, a hig 
lock Is lielng constructed. The t-anal depth will tie 80 
fwt At the Isittom, tbe width will lie 160 and at the 
top .130 feet The lock Is to be long enough to ns-elve 
a vessel 040 feet In lengti) and It will have a width 
of T.'i feet Four lift bridges will enable the canal to 
lie crosseil at as many points One of these is located 
at the bak and Is, in fact, carried by the luck's sub¬ 
structure Then tliere Is the big siphon which pro¬ 
vides H jiassage for one of tbe principal drainage ont- 


great use for two score of years South¬ 
west Pass Is a splciidbl natural wstei- 
WHV except at Its tciniliials where It Is 
obstructed It was tins roiib- (bat Kads 
first pro|K)sitioii coneci iied Hut Oongress 
Insisted iiiam Soiilb Pas'- and so tbe great 
jetties were coiistriK ted tin re Tbe iimhi 
teiiaiice of this wiilerw av lias bi c-n siu 
i-essfut though somewhat exiK-iisne 1( 
now nlTords a channel feet deep Hnl 
there is a naliiral advance of tbe bai dm- 
til setrlenieiit of w'diiaent This lias Ihs-ii 
assisted, ns wi- an' told by A K \\ nsh- 
bnrn, by iniid-liiinp formation Tbe lesult 
Is that the approach for ships coming In 
from tlic Gulf has "'ei'n shifted far to tbe 
east and has created a dillleiilt tiiin at 
the mouth of the jetties The (urront 
uialntaini'd and directed by tbe jetties is, 
of (oiirse, opposed by tbe Ixaly of deep 
wati'i pri>«ented bv the Gulf This stem 
mlng of tbe flood, ns It were, serves to 
form the bar whoso crest Is new about 
•J.OUO feet from tbe jetties On the Gulf 
side, the slO)ie Is exceedingly gentle, Iveliig 
onlv alHint 1 In 10)') Tbe bar Is steadily 
advancing nt a rate of perhaps 75 feet iier 
vear and will iiltimntelv obstruct or divert 



lets of the city The lot-k beglna at tbe 
terminus of a 2,0<)0-foot aectton of tbe 
canal located at the river end It forma 
part of the line of the canal The canal 
section next the river will naturally be 
wnliject to the tiouds of tlie atream. It 
Is accordingly aecesanry to oontlnae tbe 
river leveea along lioth «We* of this part 
of the canal. These are to*Bhve" height* 
of 23 feet above low water. There will 
thus be a margin of 4 feet between the 
river level In this part of the cgnal and 
tbe top of the earthen wall. Brletty, the 
cxiinil will coiislat of a 2,0(Xbfoflt atreteb 
forming a aide projection of the idver and 
a 2.5,(»dO-fiK)t arm of tbe lake, with a short 
intervening traualtlon sectlim. 

The land in all this region coneUts pf 
fiver slit; so that tbe usual problem* Of 
rock excavation do not require sdiutloti 
bore. But a novel situatioD arose hecanse 
ot the fact that the route runs tfaroiqfh 
an old swamp forest Beneafh Uw root 
mat of this forest are the stumps of to¬ 
other and older one. From the forfw* 
to a level }5 feqt below, the COQ- 

tdats of an IntertniofClinK of etomps .tost 
(rosUnttcd oa pai/a WS 
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N«w ¥<»%> 8»ow-l%ltttag Tractor PIowb 
% Atfetd UngHIlc 

D tXBlIWl mttw^ of IfVbtuary, iflGO, traffic tlo-up« 
dtw to bUzaarda ctMt tUc lucrrliaiit^ of 

New V’orV aome aixty million dollar*, mid the 
city Uaolf AVB and ono-lmlf million dollnrfi for emei 
aeney BijoW-relDoval work AlthouKli the r>epnrtnient 
of Stwot (Jt<s«aitnt did evorythlna thnl rould tie ex 
jKH'twl o| thctn, their aqiilpWeut wns Inadequate to huii 
die thedJlttidtlon, ami oiitalde eontraetor* wen* <alieil 
ill 'diowe (^aotractom failed the IViiartmenl n( the 
inttcal time. 

Ilorfic^i^aww enow plowa and motor tnieka were of 
lliulfed Uim only Baalnat the deep anew driffe TJoite 
of the efiuipment owned liy the IVpantnent, or aviilln- 
hle Mitalde, wn* aide to handle the hearv fall and 
imeked wiow, exeopt a few small tank-tvjie tiaetors 
whleh luid boon voluntarily offered foi the work, 
'I'ractors of thla tyi>« were found equal to the tusk 
The Department of Strw't rieatiinK has Diaiiitalue*! 
HI the paat, ami atlll does, an Knaliu-eriiiK Huremi whleh 
tries out and testa all kinds of utreeta-leutiliu; appll- 
titusiB, After the costly exiierleiui' of luri winter, the 
<lty Offleials and Imolnw* men of New York eonelmUri 
(hat the city could not aimin nflonl to he snowed under 
jind that special mpa»iir»*« were iieiTssary 
A ttnow-UemoTHl Oommlttcc was nppcdnted hy Mayor 
John F. Hylan with Fire Chief .lohn Keiilon ns elmlr 
man This committee was to report to the Mayor on 
ways and meana of liandllii*' the hmow In the most effi- 
cleut manner. Chief Kenlon, Imslng his pluns uikui 
succesaful flre-tlahtlnK exfierienco, decided that It was 
IraperatlTO to have motor equipment whleh could he 
kept at work throuahout the storm* *o that It would 
lie neceasary to elean np hut a amall part of the snow 
when tho storm was over 

The Snow-Ilemovnl CominttfiH*, workltig on this husls, 
<irg«nlsHXl a series of teHts durluK the mouth of .lulv 
All manufacturers of track lajiiiK traetor* were re 
quired to compete In this event, a eomniittia' having al¬ 
ready decided that the trni'k-layiuc type was tlie only 
type able to handle the snow under extreme bllzsard 
<s>ndltiona. Sand was spread thlckl,\ on the pave¬ 
ment In the place of snow and the tractors e<iulpi)ed 
with push plow* were r«x)ulr<sl to demonstrate their 
ability to work under "hllMunr' eondltions 

From the msults of this demonstraflou and InvcsrlKH- 
tlon, the eiKK'lDeatlon* for the machines were writ¬ 
ten The Committee ou Snow-llemovul hs\ing aceoiu- 
pllshed Its partOMie, It w-os supcrsisled hy a committee 
for the purchase of snow remoMii e<(uliim('iit, headtsl 
hv Mr UroTor A. Whalen as clminiuin .Mr Whalen 
Is also ehaimmii of the Hoard of I’un hase, and Com- 
jultwloner of the Departmeut of I'laiits and Stnu tures 
'I his eommlttee deddwl on the purchase of one hun¬ 
dred email tank-type tractors, (Iftv liirge crawler tyjie 
tractor*, uud a bly fleet of trucks with duinii IkkIics, 
together with the neivssary push plow* for the Irne- 
tors The one hundred small lank-t,M><' tractors aic 
is|Ul|ii>ed with winter trai ks, a eoiensl cah, a two uiiin 
scat, storm curtains and sirens One of the small tank 
ty|ic tractors appears in the Illustration at the lop of 
this page The powerful engine of this traitor, togetliei 
Kith the heavy tractor belt provided with special deals 
for work la snow and ou he. Insures proper oiierntlon 
of the adjustable push plow 

Last winter, during tho hltzzurd which not only tied 
up New York but many other cities, the small tank- 
type tractor bad many opportunities to prove its 
ahlUty to keep roads and streets clear when all ordi¬ 



nary metliovls foiled. and no doubt there are many 
muiilclpalitics still using liorsi'-drawn equipment on 
snow plows and scrapers, which will follow New 1 ork's 



The motor sled can cross a narrow chasm or brook 
by means of felled trees, because of its powerful 
tractor belt 

lead and instull automotive iM|ui|mieiit to solve their 
siiow-elennliiK problems Tor N*-vv York's dci'lshm was 
based ii|KiM siuss-sslul |>et fonnaiK'e uiidei the worst 



TentlnK the Homer motor sled under actual con¬ 
ditions, showing the location of the driver’s seat 
and the driving wheels and traction belts 


The Motor Sled Vennis the Dof Sled 

By George Gaulois 

L ITTLK Is roipiimi i.j way of Introduction to thla 
sstory. Of late the iiewspaiiers have devoted suffi¬ 
cient front page spHce (o the experiences of our three 
Niival hnllooiilsts In ihi' fio/.cii wilrlorness of northern 
rnimdii to give ii- nil ji pn-ttv fair Idea of wlmt travel¬ 
ing means in snovv-hoiiiul Inmls The slow and lahori- 
.ms trip of l.ieiilctianls Kloor, Hinton and Farrell from 
Moose Factorv to ,\lattuv, with their snow sh<s‘s mid 
dog sleds (icinot fall to Imjiress tin with the stern 


Hsliv for 


of t 


rel 0 


Ihe aliovc-meulloiied incldeut. h'rniik (• 
norm r of Itiiliv, Alaska, set lo work devcloiiing a sultn- 
lile niotoi sled Ihiil would fJike (he place of the primi¬ 
tive dog sled Fltsl hand cviiericnic with the miuiy 
dlffiiiiltles incidental to traveling over soft snow nnd 
broken lee, us well as in exhaustive englm*erlng study 
of tho prolilciu, led lo his devcloiiment of the motor 
sled whbh fiuniK llie subject ol our present cover 11- 
luslriilhm In the vvoids of Horner, his object has Im-cui 
to provide a moior sled wlihh may IS' used for trans¬ 
porting goods and puMsengiTs over the snow, especially 
in those northern eoiinti les where traveling is done 
largelv in winter by uie.nis of dog sleds 

As will li(> noted In I he di awing Ik'Iovv, the Horni'r 
motor sled has a frame consisting of the top tncmlsTs 
whhh cxieial from the front to the rv'ar of the rau 
• lilnc on eu( h side I'hls flume is incfcrnlily coaiixised 
of hukorv. wocsl llcmmlh the upper ineinU’rs an* 
hiiigltudinal frame members wtilih terminate short 
of tbe toj) meinbei s, as imlhatisl Midway Irntween 
toj) and bottom of tbe sbsl and on eiub side am lougi- 
tudinid Iriiiue meuibeis 'I lam there me brace mem¬ 
bers (llsiH)svHl along the shies of tin sled uud In¬ 
clined to the real, Ihe piirisise lieing to provide a ism 
struetioii whhh will take uii the thrust cm ounti-nsl hy 
the runnels without danger of so racking the sled as to 
cause it to break to iiieis-s Aiiothei Interesting tea 
ture Is that eeitain memls'is are coiiiaH ted to eaeli 
other bv meiHis of ruwbide tongs, lor tbe reason that 
llie inventor has found bv experience that tins form of 
loiincHlioii Is pretc-rahle to a rigid eonstniotloii The 
latlei. if it is made of metal, tends to crystallize and 
will eveiitiinll.v hieiik 

,So imi( h for the main frame .leisured to the liottom 
ol the slrids oi hi me memtsTs are the runners, whleh, 
It will he noted, do not run the full length of the mn- 
(lilne Till* foiwiird and rear ends of each runiiiT are 
(Hived upwmdl.v Kmh runner is provided with a eeii- 
tial hmgltmhnal groove ami Isdwtmn the groove and 
the (sige IS a metal sli(s> 

A pair of driving wlnads are mnunfed at the rear 
of-th<‘ shsl Toward tlie front of the tnaehine is a 
Itidr of Idler wheels A pneumalii tire Is applhsl <«i 
each wheel, bill the tire in this Instance' Is somewdmt 
out of the ordlnarj, m that it Is thicker and has u 
flat outer surfius' which Is grisived Arranged to e\ 
t( ml ovei eii(h drive wheel and Us eorresponding idler 
IS an endless la'll which Is iimdi' prelenihlv of steel 
lempered so a.s to puss around the wheels without Is'- 
iiig ivTinanentlv set oi lient Seeureil to one side of 


this belt I 


K of ( 


ir sled IS so eoiistmcted that it is not 
(liimitged bj eoiuliig Into contact with ns'ks or logs or 
olher obstriutlons I'nrtliermore, Ik'lng somewhat like 
the caterpillar traitor In Its method of IcK'omotion, it 
call (TOSS iimrow etinsms, hrook.s ami other declivities 
alone or with the aid of felltsl trees, as shown in one 
of (iiir illnstrationi- 



Af tlw Honthr aietsc oM vrhkii haa been developed with tbe idea of encountering all condition* of anow travel and replacing the present dog sled 
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Power in Big Packages 

Some of the Economies to which We May Look Forward if We Pool (Hi FneJ-Bnrttiog Banff 

By S. G. Roberts 




A YEAIt I'Hck, tbi> (*8tlniat<*8 prewMited 
li> Mr \\ llllum S Murray, orlxlua 
tor of the Hiiperponer ioue project, start- 
lIuK as tlie\ uere, ns evidence of prevail 
luB wastefulness, weri' lotiservatlve, but 
tile liBiires mrneiJ at In the nieuntlnie re¬ 
veal more Ibiiii e\ei wliy It la well-nlfth 
Imiierative flmt tbe suts'ris'wer stone bo- 
csime a tact at tbi' earliest practleable 
day It In liullsputabli plalu that great 
lieaeflts can be leaias] by tbe isaillnB of 
electrical energy througli the luter-liuk- 
liig of HU array of highly erticlent ctm- 
trul stations And It Is e<|ually clear that 
the Isolated plant Is no longer to be (ui- 
couraged unless it Is of a eharacter that 
will warrant Us oiierntton as a unit In the 
siiIs'riHiwer etpiipnjeiit 

The scoiie of tbe superisiwer atone bus 
lieeu Honiewbnt umiilltied since the Inceptb 
project present Ismnilarles Ino 


J AST June r»e printed an artick dealing vilh the economic po*- 
/ ^ sibilitiea of the superpover plan propoied for a leciion of the rwrth- 
east Atlantic leahPard. Su^guently, Congress made available 
$125,000 to be used under the Srtctkn of the U. S. Geological Sur- 
veji in carry/ing on certain investigatioru preliminary to the adoption of 
the scheme as origmalty outlined by William S. Murray; and private 
interests of various sorts have patriotically contributed to promote the 
thoroughness of the studies in hand. After something like nine month* 
of active inquiry and the co-ordination of a vealth of data, Mr. Murray 
and his associates of the superpower survey harve reached positive con- 
clusiora of the utmost Value, which we present in this article. —The 
Editor, 


of the 
ude the southern 
ectlons of New Iluiupshire and \ erniont, and more 
of New York, reimsyUaula, Maryland, Iiulaware and 
New ,loisey than at first ooutemplulisl Tretentlous ns 
this fsiuiids, the land area Involved is only two iier 
ct'nt of that of all our states Within this region lives 
22 per cejit of our poimlatlon, and these people, with 
a little more than a third of the untlon's develoixsl 
meehanieiil energy at their tsimraand, prtHluee In value 
40 iier cent of out uianufactunsl articles This Is in¬ 
teresting luasmuch ns we see that this section of U»e 
country may quite proisudy Is* compared iiidustrlally 
with the Hrltlsh Isles which, also, are really a vast 
finishing shop and draw from elsewhere the hulk of 
their needful raw materials 

The Amerleuu worker has hitherto held 
bis own In comiaditlou with the cheaisT 
labor of Kuropc by reasou of th(> auto 
raatU' apparatus and tbe machine tisiN 
put at his disiKisnl; and probably noth¬ 
ing Illustrates this more strikingly than 
the difference In horsepower hack of the 
wage earner in this eountry and In the 
United Kingdom Here, taking the 
worker at large, he has had to help him 
2 6 horse|K»wer ns against 1 5 horseisiwei 
of his British fellow A dis ade back the 
eorresiKUidiug value of the prcsliiita pel 
wage earner js'r annum was lf2,9.'si for 
th<‘ Amerleuu and $1,600 for the Brltlshei 
Again, limiting tlie coruimrlson to tbe 
workers ll\liig within tbe coiitemplQt(>d 
sa|H’ris)wer ?/ine, the native wage earner 
has bad 4 borseimwer to aid liiin in turn 
Ing out bis wines, and the value of his 
produets has Imsui .$H,700 In the cours< 
of a twelvemonth. 

Simple arithmetic shows hoW' vital to 
our Industrial well-being Is an ample sup 
ply of motive energy and if we are to lie 
In a jKJsltioii to eomis^le In the markets of 
the world H Is Imperative that we con¬ 
tinue to funnsli our anuv of labor with 
aa much boisepower pei (iiplla as tn tbe 
past. If not more Hut we cniiiiot do this 
and malntnin tbe same ei ononile lead iiii 
less we make it feii.Milile to develop tbe 
p»)Wer at a Iowit cost That bs to say, do 
here Just what so mniiv of the leading 
nations of Kuropc are t.iking rinlKul steps 
to aecomplish through a wider tippileation 
of electricity and tbe generation of cur 
rent along the most approved lines 

Our elertrlc utllilies lii the superpower 
district burn, eonimoiily, only a little less 
than 3 iKiniids of coal iier kilowatt hour, 
and the power plants of Isolated munii 
faeturlng estahllshiuents consume on an 
average 8 ponmlH per kilowatt hour—^ 
wane of them actually siiunnderlng IS 
IMiuiids Tile fuel for this servUs' Is, for 
the moat part, movwl from the mines to 
I he points of use by the steam rnllways, 
and an analysis of their operation brings 
out the faet that these oomtnon earners, 
for the equivalent of a kilowatt hour, 
make away with something like 7'/j 
pounds of coal We have substantially 


11,000 locomotives threading the rails Inside of the sec¬ 
tion nnder discussluu and because of the fuel needs 
of these engines, fully 18% i>er cent of the tounage 
haulwl by tliem brings In no tliiuncial return One 
of the purposes of the superisiwer plan Is to relieve 
the railways of this incubus The means to this end 
will be the complete olectrlllcatlon of one-llfth of the 
60,000 single-track miles of trunk line roads. The 
density of traffic on the remaining 24,000 miles la not 
yet sutficlcDt to warrant supplanting the existing steam 
traction 

In the year gone our mluea yielded a total of 646,- 
ooo,0(g) tons of Itoth bituminous and anthracite coal, 
and we should liear In mind that one-tbird of the coal 
hurnwl In the United Htates Is consumed within the 
Mo-enllerl sU|)erpovver area This gives us some Idea of 



The super-power gone m n 


the extent of the coal tmfBc Vl'Whf ^ 
region, saionatH to of the ap- 

tlre tonnagn. To go on at tha aanw yifMe 
with the existing traii*i»«t«|ttonH mmiM 
would surely occasion tto- htfiafigt 
fusion a few yoats besKe. Vfa getf -Ubit 
of what might happen ttrm some o< the 
figures lately offered by the of 

the superpower surrey. It aMUA that 
the estlmatod trafllc of all aoHa batwasu 
1820 and 1890 wlU l»cre«M tt<Hn ITO.- 
000,000,000 ton^mllea to 
totMniles for the eotlra dlgtriet 
Today the roads tor whleb «)eetrlAea- 
tlon Is advocated tree threoffourtha of the 
coal hurtled by the rarloua raUrrays 
within tbe limits of the superpower awe, 
and the desire is to ungment tha serrtoe 
of these dominating trunk Hues and yet 
effect this by materially cutting down thali io^ con¬ 
sumption That Is to say, the lines that should he 
electrified handle at present 14,000,000,000 ton-mHoe, 
and ten years hence they would be mcpected to take 
care of 178,000,000,000 tun-mllea, such being the burden 
industrial expansion would lay upon them. I^e pree- 
ent power station capacity of tbe dectrUled dlvtdoas 
aggregates 120,ikX) kilowatts, and by 1080, U tbe eleetrl- 
lientlon schenu' be adopted, the total central station 
cajiaclty will be angmented to 1^70,000 kilowatts. In- 
nsmneh as the Improved central stations will he able 
to develop a kilowatt liour for 1 7 pounds of ooid, ami 
eau distribute within a radius of inO miles from tbe 
souric of generation large blocks of energy at a loss 
of only n per cent, there Is little reason for wonder¬ 
ment In the claim of the technlclBtS that It will be 
{sisHihle at tbe start to redoes the ao- 
iiiml consumption of coal In the super- 
l*ower gone hy 80,000,000 tons, If not 


Une Impressive revelatlan, fnttowlng the 
inventtgatloDS of the experts of the super¬ 
power survey, Is tbe large measnre of 
time that cxIsUng laiwor InsUllatlons are 
either Idle or running at a low percent¬ 
age of their capacities. They represent 
heavy Initial outlays, an Immense sum 
taking them in the aggregate, and they 
cojiHtltute an overhead that must be al- 
iiiwwl for In the dUtrtbntlon of profits and 
losses. Theorotleally, this equipment 
should be run continually and thus pay 
promptly for tbe Initial cost, and tPero- 
after, so long as fit, beoome a source of 
revenue This, unfortunately, is far from 
iH'ing the case; and the worst of the 
wasters are the power plants of Isolated 
iimiiufaeturlng estahtishments. Prom tbe 
dais at liand. It seimis that out of a year 
Ilf .Ks) working days, for example, the 
prime movers are operating only J8 per 
i-eiit of the time However, If the energy 
needed by these factories, mtlla, abeps, 
etc, were fumlsbed by the superpdWsr 
N> stem, the geuerators of the latter could 
be nm at full load for sixty per cent of 
the period mentioned. 

This arrangement wo«W stiqmlato tre- 
luendously tlie output of coannodttias. 
bring In a handsome retorn opdu tb* 
i«)wer Installations, and lek^y provhte 
ii far bigger volume of motlva e^eegy 
while burning annunUy kao tael by mU- 
iloiia of tons. Taking tb« 'Wiiwrpcwer 
souo In Its outlraiy, tbe proasiit total 
power consumption Is smKW^taly 27,- 
000,000.800 kilowatt the nor¬ 

mal rate tr*ate nqd 1fid«atWal SKpgiv 
don continue, the spmtffy Asmabd Ip lib 
would amount to BOdO0,jOO()^ 
hours. With tbe siii m r | inaia| 

In action, cine yeup iuni^ OM jntM- 
linked electrical tcud^ Utm m>pM be 

aWe to ukc caw of ^ibls 

Stupendous load. Out gbi^ 

now meet an energy detnaiid *4 
080,080 kdowatt hoofs, apd 1i^ ffM 1& 
should be equal to fill tnVirtt iigUatlM,dg 
i Oontimsod m ? - 
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A Matter of Definition 

Bivergeiit Viewpoints as to What CoDsdtntes a 'TopuJar** Essay 
By the Einstein Editor 


AaiSWWiWJ » » tfce t»Mt pt OM baiting ree- 

oUnatonf Slil potntpd «at that all argument 
rdeucs* to dltuatoeawnt tn-«r daSnittoai. If we could 
imt agttof^ato SttOmis What It te toat we are talking 
about, ais(|‘^l|Mi^eUr urbat we maao br erery atutement 
we nwlBa SWtot Jt, tkar® would be Mttle room for con- 
tndUsmir ^Otatoa* *s to ttte truth or falatty of theaa 
Mtatemwat*' 1* WW m»f rerert to the tmna of our re- 
<-eDt ptopOMUM dtoettaaton, it atanda to reason that 
argunawt omat be malnlj' confitMid to the question of 
what W<a idudl aaanuM to be true; once having aet up 
and agreed Ufloa a eategorteai wet of assumptions. It la 
Indeed g rare ouae where the conaequences do not fol¬ 
low Wlto avSkdent dednltenesa and certainty to pre¬ 
clude contoovorsjr. There Is then nothing left to 
argue about. 

Thia pelut la atronglr driven hmue by examination 
of the eaaaya aubmitted in ^vnniietitUin for the Eldsteln 
prisei When a man oompetea for a sum of this aUe. 
It may be tahea for granted that the product of bis 
tM-n repeeaenta bia best concepti(jn of the thing asked 
for When he diacuaaea to the ext«it of 8,000 words 
such a anbjKt as the Btnsteln tiieorlea, without com¬ 
mitting any material offense against aclentlflc accuracy, 
be haa preaented good evidence that be is a person 
whose t^klnlou la trf aoue weight. Yet between the 
sarloua coateatanta who submitted sclentlflcally com- 
i>ett>Dt eaaaya there existed a disagreement as to what 
constlttttea g populur essay, so wide as to Inspire us to 
the present dlscnasloo. 

Wo most after all define the essay by defining the 
audience. Just how mucb aclontlllc knowledge are wo 
to assume on toe part of ’‘the lay reader,” “the person 
with no qxiclal msthematlchl training," “the normal 
man at intoUlgence," etc,? This very 
question, tme of our contestants reminds 
us In hla totroductory paragraph, was put 
to no leas an authority than Faraday, 

Just prior to one of hla public lectures, 
and the groat populartser of science re¬ 
plied decisively “None at all." If Fara¬ 
day were with ua today, he might find It 
<tesl table stiU to answer the question In 
the same way. But tlmee have changed 
greatly In a century, and we seriously 
doubt that he would take so extreme a 
' icwpoint 

What Docs a **Layiaan” KnowT 

Faraday lectured to earnest young 
men who Were using his talks as a means 
of making a first acquaintance with 
sclcatlflc matters. In toe abaence of the 
funds and the aodal standing necessary 
to see them safely Into one of toe nnlversltles, public 
lectures of toe sort he dcllven*d were the only moans 
of Instructlun in science «i»n to these aspirants 
Under anth coadltioas, Fariiday was necessarily talk¬ 
ing to nua who knew nothing of science: that was 
why they were there before him. But today, with our 
enormona presa, our raat systotu oi public libraries, 
our procaaiea of ordlngry edtwation so much tnorr gen¬ 
eral and «e widi hMire eftoctfve than a <century ago, our 
t»ri>cedute w h e t n by spytete can have a higher educa¬ 
tion whte Wanta it emnigb to work for it, we have 
treated a nawtlpf pitoltc with a degree of general 
KcJentiftc,Mi^|^toc^M8 never before approached In 
ntteupttoy 'to maet toa aelentittc curioalty of toe lay¬ 
man We no hunter need feel ttollgod to go all the wa.v 
baric to tite iiMfItolitogto »«♦ hips: we may be assured 

that be (9% 0 Ma« part war to meet ta. 

In the tnUHl of nn^enie who baa ever given tnstruetlan 
of any aoyt, ptooa, there WUl ineritably here 

urise ihonfitwiy "Yto, bo oan. But will he?” 

In any Btohp '■ito'toBto toere wHl always he a car- 
iHin pntatfthto wbato ^ttttnde is a ppoOe. For some 
'cara'i bava bMiB- .toa<Mtt(r matoaniatics in toe evo- 
ulng eofiims adi {ihWHtthilk. With fine extoptlooa, toe 
student hoi^ .fit fibiito WWato l« eofijwaad of men and 
women W*» ¥otffi Afintof «*» ««y, and who are taking 
mlvantWiy «» oflpoWWdiy to get a coOego or an 
i^ntiiwerlfii tldfiitottoA a^ Naeea aaf lly tola maana 

that foe Ifia ^‘fba collage year there la 

imaettoany Ifithatoi fiffi fa a toirtliWinis round of 
toeae were 

‘•ondttWM ant atary atodant who 

was let to avaty claaa on*. 


the least preparation, who never so fur as appears 
make the slightest effort to assimilate the Instruc¬ 
tion put before tltem by the text and the Instructor— 
who display an outlook upon the work of the course 
which seems the height of absurdity In one who goes 
to school at such great inconvenience 

Empty Backets and Empty Heads 
1 think the answer Has in a failure of the immature 
mind to comprehend Just what Instruction consists In 
I am rather well cmivtnceil that it is not through de¬ 
liberate design that the student assigns to hlius«*lf a 
rdle analogous to that played by the bucket In the 
drawing of a gallon of water, but that It Is thnmgli 
sheer non-comprehension of the neoessltles In the ens,- 
that he looks to flie Instructor to jainr knowledge Into 
his unresisting but unasslstlng mind Of oimrse it 
cannot l*e done that way ; but the student In many 
cases never discovers this And much of the reading of 
"iKipulnr" articles on acience and other serious topics 
which I see Impresses me as being done in this very 
state uf mind The reader would Is' highly indignant 
if we were to characterise him as Illiterate, but this 
In effect is what he is He has nc<|ulre<l a trick of 
following the printed word with his eye while tloalng 
his miml to Its implications and above all to Its de¬ 
mands. If we hit him over the head with a rhetorical 
black-jack, If we drive home a iwlnt with sledge¬ 
hammer force behind a haiipy phrase, he will perhaps 
take In what we say, If we <lemand the least di-gree of 
iiide|>ondent exertion on bis part he will slide gayly 
over the surfa<-e and report that he has lawn quite nn 
able to make out what we are talking nlmut And no 
writer can make e%ery seiiteiue a slwlge hammer, nor 


<>oiild any reader stand up under the rei>eated concus 
sloii If It were possible for the writer to siistnin this 
pitch 

I’erhaps, then, we hove made progress I’erhaps we 
may agret* that the isqiular essay Is aimed at the reader 
who will contribute bis bit to Its Intelligent reading 
Then wo have to define our audience by agreeing Just 
how mucb It may fairly be asked to contribute .Tust 
what e<julpnient of scientific Ideas and of sis-clllc scien¬ 
tific knowledge may we fairly demand of—well, let 
tiB say of a man who, by his desire to know what the 
Kinstein thisiries are almut. Implicitly claims the abll 
ity to take up this Information 

We may profitably Ixwr dovrn upon this question 
from the negative side first, and narrow the Issue by 
stating a few of the things which It Is not fair to 
demand 

We must before all else beware of presenting to this 
man material which not alone is he unequipped to take 
in, but which It would be unreasonable to expect that 
be would ever equip himself to take in. There are cer¬ 
tain lengths to which wo can proAtalily go In search 
of new knoyyledge, and otoers to which we liidivldnally 
cannot with profit go. If you Insist on having It, you 
may get training in antomoblle construction which will 
qualify you to talcs your car completely apart and put 
It togkher again. But at less exertion you can learn 
every thing you aaad to wnnectlon with anything that 
Is ever likely fo kap|v& to you on the road. You will 
profitably Itove ctonptote knowledge of automobile as- 
aemUy to toe Bum vtooSk tastoess it is to assemble au- 
tomoUlea. In any event, If you try to duplicate his 
knowledge, you nrttl find that It takes a lot of time— 
probaUy more time than you have to give. 


Beginning at the Beginning 

In the realm of science tbe sltuaflon Is too same I 
have a certain knowledge of mathematical analysis and 
the foiindatlnns of motbcmatical theory, acquired at 
tbe cost of some six years of elose attention to these 
things In undergraduate and graduate work I do not 
deny to any iierson of normal Intelligence and projier 
willingness the nlilllty to duplicate this knowledge 
Hut is It nnronsonnbli- for me to f(*el that If it took me 
six y<<nrs to gain whatever mastery of the subject Is 
mine, the next fellow may fairly lie asked to spend ns 
long In covering the same ground? Am I not Justified 
In fc<>ling that c-crtaln items, representing largely the 
ellmax to which tbe work of six cears has led, are of 
Hucli a c-omplex and sisH-lal nature that It Is rather 
hopeless for me to attempt to tell yon anything about 
llieni until yon bace followed me tlinnigh tbe prereipii- 
si tes? 

l>o not misunderstand me I would not supisirt the 
notion that s-ieiae Is a liereilitnrv olignreby, to which 
only the rteet may aspin- I cxonlil not stand at the 
dcKir of sdenee and deny admission to anyone, I would 
merely make him sbou bis ticket, or, If be bad none, 
go and get one Anil It would be necessary for me to 
take this stand, la-cause offensti here einnes from both 
sides The over arabltious writer attempts to put lie- 
fore Ills iiopular aiidienee I lungs wliieb are fundameu- 
tally unfitted for that audience In Its preB(>nt state or in 
any state It can sisin aispdre, and, on the other hand, 
the over ambitious bivman demands to lie informed 
alSMit this, that and tbe other thing which he has not 
the foiindattoii for iinderslandlng 'I’o a genllemnn 
who reismtlv (luestioned mv slMt(>uieiit that there really 
Were things which the lark of preparation of a la.irann 
preietilisl ns from presenting to him, I 
suggested the difrereiitial eiiftation as a 
sample of this sort of thing 1 never saw 
an effort to explain to a layman what 
such an eipiation means, and I have no 
Idc-a that such an attempt would ever 
suiis-tsl Hefore we can talk a language 
we must aiqmre the vocabulary And it 
disgusts me excessively when n man to 
whom gesimetry is such a eloscsl book 
that be has not the sllglit(*st notion what 1 
mean when 1 speak of proisirtion asks to 
be told what a sine or a cosine Is I can 
tell him what trlgoiiomelry la about, 
what It does and to a considerable ex¬ 
tent how It does It; but he will have to 
go back to sc'biHil bc'foro 1 will undertake 
to mention a sine In bis preeeiic* 

Most people I find are Inclined to be 
reasonable about this sort of thing. 
When they are not so Inclined they must have reason 
lorc-ed iiiMin them And the success of a (sipular essay 
on any srleiitllli subject deiK-mls in very large measure 
uism the degree of Judgment shown liy the author in 
deciding Just how far ho may safely go into his sub¬ 
ject He has got to go far enough to make It seem 
worth w'hllo, he must not go further than bis audience 
is equipped to follow him 

Ideas and Their Labels 

Much the same remarks may la- made with regard to 
the actual language employi-d ns to the matter eoxered 
The Blmplost thing can be talked nliout with suffl- 
elent polysyilable profundltv—or perhaiis pseiiilo-prce 
fundlty—to make It unintelligible When we attempt 
to deftoa the viwabulary of the "acerage render,” how¬ 
ever, we encounter far greater dlfflenltles Uian when 
we try to delimit his scleiitine horlxon Hut there Is 
one point on which I have the strongest feelings 
Names are made to use Every word In the language, 
from the slmplc-st to the most teohnii-al Jaw-hreaker of 
them all, exists because It represents a thing or an 
Idea which. In the absence of this word, would have 
to be named at greater Ic-ngth than Is necessary when 
we have the word, or iierbaps even deserilied In eon 
aldernble detail On meeting a new person the first 
tiling we learn Is his name; and unless we be one of 
those exasperating folk who can go through an Intro¬ 
duction with all the outward manifestations of correct 
form but without paying the least attention to the 
other fellow’s name, we at once prtK-eed to employ that 
name to speaking to or of him Before tbe introdiie 
Uon it was the tall, handsome gentleman in the lirown 
(Uonttowed on page US) 


ARE twi gomg to apologize for the Eimlem arvard —n»e 
rruJte thu bald itofemenf lest the arlicle on this page look I'k^ 
an effort to do this. We are sure that rvhen it appears next 
veek, tbe lomning essaj) mil silence all critics r»ho an>ait it tfilh the 
suspicion that it is not going to be properlp populai We are not even 
going to apologize for some fe1» of the essays which, in recognition of 
their intriruic merit, We shall later print in spite of the fact that they 
are not in all respects what we feel that a popular essay should be 
On this page we are merely stating an academic question, suggested 
by the contest, which seems to us one of interest; and answering it in 
a manner which seems to m reasonable, and which we hope will seem 
1c our readers interesting .— The Einstein EDITOR 
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( ivi liMjn l»U»tk building* ihiiwina ^ub mairtB anti litpht Interior view ot n btiiniriK buiMio'. In whith alr^t'Ooled norapers arc instead of ihy olisnntfHt*on 

Inoide snd outnidr the buildintcR >» which natural Kax ia burned into carbon black 


Where the Printer Gets His Ink 

Amc rica’s Carbon-Black Industry and the Methods It Employs 
By Henry P. Westcott 


C AltllON liIncU iH n ptirc, ll<»(iiU‘iit form of cHrlKin 
wliKii In iijiiiiiif IK tim'd from iiiiturul gilti It Is 
lundi' li> tiiiiiiliiK Kii'i iiiidi'i M'is loNv (iroMSuri' lu a 
low tiami' with not ('iioiit;ii mr admlttofl to iiiodiui' coru- 
Iib'ti' coluliliBtloli 'J ill' n-sull In ttiot tho uinoiiKunK'd 
carbon Is (leixisltod on a roller or plate, froui whiili It 
la reiuovi'il by an uiitoiuiitli hi stem of wrniH'rh and 
conveyors farlion Idaik Ih tlieii Imlted oi sifted and 
Is paekeil b,v sjaadal in.iiJdiierv It In a most eiiiloiih 
mibstiinee, for when liiHt si raped from the iiinteh it is 
so light that !!(» iiomidh of it are sutllileiit to 1)11 a 
sugar barreJ the sis'iitlc gnnity of carbon lilai k, how 
ever, Is alioiit I 7, so Unit it Is really very niiieh heavlet 
than watei , therefore, t),'i pei cent of the Imlk ol hlaek 
us it comes from tlie iiluli'h is really iili and tla- ppob 
lem of packing Is to soiairate the hlnck from tlic air so 
far us is cotninercially feasible 

The drat carbon blaik was made and sold in this 
country in the lenr 18<i4 foi use In the mnnufucture 
of printing Ink 'I he original pris'css, whicli seems to 
have t'pei) iii'enteii by .) K Wright, was nfiplloil to 
artldclal gas The process was sutiHfuctory lint the cost 
of the product was too grciif 'I'he growtli of publlca 
ttons In the rnltiKl States reipiired an ahnndant soiins* 
of curt'oii hlaik so tliat ink ixaild he pnsliiceij at a 
moderate cost Natural gas furnished an ideal solution 
ol the protilem and curtsm Idsek is now made on a large 
scale from natural gas In West t'irginla and other 
states mid IS a staple commodify which is used In the 
muniifmtnre of printers' ink, Hiitomoblle tires, paints 
for metiils, for inrlsm paiKT typewriter ribbons, phono¬ 
graph records, tarpanllns, i iirriiige cloth, bbxk leather 


liupei, liookliimlers liourds, shoe polish, stove jKillah, 
cliH'trlcal comtiositloiis. In cameras, and In making 
ira.ions 'lids m i ertnluly a very dli ersltioil use for 
a iirluian produit 'I hi-re are, liowecer, two other 
blacks wbicli also litice tbeli Uses, luit ate e\i>ensive 
We are refeiiing to wliat Is known us "lamii Idatk.'' 
wlilelt ih made b\ Imrulng tar idls or creogotc An 
otlier 11 1111 of Idaek Is made from tlie burning of the 
bones of uiiimals lids Is lalleil 'liotie Iduek " 

t’lirlion IdiK k. or any black iMmscssliig the same jirop 
cities or udaided to the sniiie curlefv ot nse-, laniiof 



The natural gas is burned at tips quite eimilsr 
to those used in house-lighting 


be commurcliilly ronniifnctiired from any other mate¬ 
rial than tiHlural gas, artiticliil illuminating gas being 
out of the (|uestlon as u commercial operation on ae- 
I'oimt of tlie low yield and the prohlldtlve cost Of 
course the great use of carbon Iduck Is In the manu¬ 
facture of printers' Ink, but Its use In rubber tires Is 
also enormous It esmserves niblier by leugthening the 
life of the tire. 

The main point to consider In locating a plant, out¬ 
side of the proximity to the BUi>p1y of natural gas and 
I allroad facilities Is to locate it in a depression or gnilv 


where it will in* least sffeetcsl I y tlie prevailing winds. 

The burning of the gas reqiilres .i certain amount of 
draft, liul the Humes must be protected from nil un¬ 
necessary drafts and esisslnlly from high winds, other¬ 
wise the losses would lie entirely too large. Oarbon 
black is very light and under the moat Ideal conditions 
a largb percentage Is carried off by the Intrnt gaaos 
und Is lost, 

A carbon blui k iilniit generally rsmalsU of twenty to 
thirty "burning" buildings, a bolting and itarking build 
lug. iMiwer iHant sod ueoeasnry warehouse for storage 
of the flnislicsl imgluct 

The capacity of a llilrty-building plant la dependent 
iiixm the (sinstltuents In the gas. ns the greater the 
IKTcentage of heavy hydrocarbons In Uie gaa the 
greater the \leld of enrlton from l.tXiO culde feet of gas 
.kt one tidftv-lniilding plant the writer visited the 
produetlon was approximately 4,500 pounds per day 
Thla plant was burning natural gas of aimut 0 01 
specific grailtv, henec' very low in heavy hydro¬ 
carbons This plant consumed during the twenty-four 
lioura nliout five million cubic feet of gaa aiwl made 
one iHiuml of carlion from 1,100 to 1,200 cubir feet 
of gas 

In West \ irglnla tlie prwlnetlon of carbon from a 
similar slued plant with much heavier gas—,70 ajtecific 
gravity—would run over 6,000 (giunda per day from 
the some amount of gas In other worda, with gan of 
this gravity It would rcqnlro from 750 to 800 coble feet 
of gaa to make one pound of cnrh<m black. 

The burning buildings are constructed antirely of 
(Continurd ow pnnr 99) 
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A Mtt far Evaiy Wlwel 

i jf IjMaiu^tW <rf aapnmd biftte darttn 
fat HatomobOei, U aiitKAn ttoit Euro- 
])«)»»itumUfsotaMiHi litiTe Uttl* to leiin) 
, ttam u» Jwt tiW. If anythin#, they are 
tilionrbi# iM toa* way to tnuna efficient 
l»AWn»t latent Iffiproveinent abroad 
tajHM the form df a brehe conetrtlctlon 
for liU four wbeeU, replndn* the aaoal 
type af brake* for rear wheel* only, used 
id aMat automobiles. 

Howerer. an Amerlcnn luTcntor ha* 
recently oome forward with a new and 
etmpUlM four-wheel hrnke eongtructlon 
on which he has t>btalued basic patents 
In the Unttod States An accident while 
drlTtUff showed this Inventor the danaers 
of akiddlna, and cBrefut Investlaation led 
him to believe that the usual brakes are 
at the Wron# end of the antoutobile. 

It hai been found In timts that a car 
eqnliUHjd with a four-wheel brake *ys 
tern of the deneral dewlon shown In the 
accompanying tllostmtlon whs able to 
stop In the following distance*; 

At 10 miles per hour, in 3 feet. 

At 20 Ritles iwr hour, in ft feet 
At 30 mllea pt'r hour, In 20 feet 
With the same tyiK' of car equipped 
with the UHiinl tyiw of brakes It required 
a space *if 88 fc<>t to stop the car at a 
speed of 30 miles iter hour, or almost four 
and a half times the distance refiuiml 
with the same car equlp|)ed with four 
wheel brakes 

In recent experimeutHl brake tests bv 
competent engineers It has Is'en demon¬ 
strated that a touring car with all scats 
occupied carries thi' grenlcst loud over 
the rear axle At the Instant when the 
brake* on the rear axle are applied the 
load la transferred to the front axle, due 
to the reaction of the brakes on the fear 
brake drums This is said to Ic the 
principal cause of skidding. With the 
brakes applied at 0»e some time on ls)tb 
front and rear nxh's. the tendency to skid 
Is said to Ih> entirely overcome, and a 
much quicker stop can be made, Travel¬ 
ing over a wet i«iv<«uient at a sikhkI of 2d 
miles per hom, the four-wlitcl-brako car 
can be stopiied williln Its own length It 
can round comers at faster sihhkIh than 
are usually considered safe with wet 
pavements, tweause of the excellent con¬ 
trol In congested city traffic the four- 
wheel brakes make Uie handling of the 
car an easy mutter. 

This system of four-wheel brakes can 
bo appHed Ui any standard car with but 
feW changes and In a short space of time 

Tire Tolls on the Car Engine 

A SPEED limit of 20 or 25 miles an 
hour may obtain on the National 
highways, hut the maximum speed of 50 
miles an hour—the limitation of the ap¬ 
paratus Itself—flone governs the opera¬ 
tion of sjiei'Jal equipment Installed by the 
Rubber Section of the Dureau of Stand¬ 
ard*, for determining the power loas or 
ener^ absorbed'By varying types of au- 
tontoblto Urea. Tim conditions of travel 
to which automobile equipment la Mub- 
ieotod In actnal use are'dupltcatod In 
tola gdverllrfteat lataijratory where elec¬ 
trical alMsirption dynamometers are be¬ 
ing applied lu n new rOle of usefulness. 

The set of dynamometers, ns iantalled 
for testing antomoblle tire*, comdsts of a 
motor elemdut which cnrvf^ on Its shaft 
the tire to be tosted. nnd a generator ^ 
ment carrying a,dnw which Is drlvelT 1^ 
too tire. The arrangement Is ouch that 
any desired pressure ipay he eserted by 
the tire against the Arum, any specified 
speed measured la molntloas per min¬ 
ute or their eqnilvalotit in mUe* covered 
every do minutes may be secured, and the 
ttactlve ef^0rt or driving force exerted by 
the tiro on toe road surface may be va¬ 
ried and eoptrtrfled by the x®erator. The 
mi]Mi«tty «f toa dyaamometer* Is 20 
when operating at ■ »peed of 
mi^ an hour. 



Numerous advantages are claimed for this four-wheel brake system which 
may be applied to any automobile. Operation of the foot brake applies all 
four brakes because of the “8" shaped levers, which also take up slack 





'I'lic object of the laborutorj cxpcii 
iucuIh Is to ulcasui'c the iK,«cr biHh oi 
energy (llnslpated in lieat Likewise, Ibe 
K|K'ciiil iiiiparatus Is adaptiible in Htudt- 
ing tlie effect of "tire flllcrK" on (tie life 
of inieniiiiillt tires, and on the jMiwer ab 
MorlK'd li\ llrcM tlmw filled a« (■iiihiiiiiimI 
ultli til,It eouMiimed ^^hpn Inflated witli 
air 'J be relative merits of each will la 
detennined aceording to wloutlflc eoncln 
stons liased on tile results of comiiiirntive 
tt'sts 

Where the Ohm Comes From 

B athing lieaeln-s arc extremely iioiiii 
bit and siiiuraer resorts arc pros 
jieroiis amid tlie seaHoiml Influx, but yon 
«<11)1(1 liardlv tliliik of an clc'ctrical test 
liiK nppiiratiis oiietiiilng moat ndvaiita 
geotisly 111 an oil liiilli And yet one of 
tiie novel featiireN of ii new iircclslon re- 
slstiuiee liridge deslaiied and eonstnietial 
liy tla- U S Hmeuu of Standards func¬ 
tions in oil tile temiieralure of whleli Is 
animnatii all) nialiilaliifsl constant 

Iffistrical reslstame standaids as tested 
for I’Mele Sam, Slate go\eriinieiils, pub 
Ik servUe ooinmishloiis. eor|ioratlons, niaii 
iitiK tuHTH and c\en Indi vidiialH, reijiiire 
aidiraiv fioni very low to extremely high 
Millies lanaiiig from one-ten thousaiidtiis 
of an oliiii to 1 (i,(KK) ohms An esseiiliiil 
li'atmv of tlie diitb's of (li<“ electrical rc- 
'ist.ime laboratory of the Itureaii of 
Standards Is the maiiitenanec of tlie unit 
of leslKlaiiie. <iiie of the futidamenttil 
mills upon which nieasnreineiil of elei 
I ileal pouei is basis! llem'O the tsin- 
strnctlon of Ibis nii\el n'sistanei' bridge 
wlihli Is eii))abl(‘ of making measiiri'- 
meiits nitb a degris' of mciiiiKV of one 
part ill KHl.tKK) or to one tliouhiindtli [mt 
I cut 

The nppaiiitns eiin Ih' iiwsI as a simple 
wlieatsfone bridge for reslstaiK'c of one 
obin and abiee or ns a double lindge for 
resistani es below one ohm 'I'lio bridge Is 
operiilisl In oil the tem]>erntnre being 
iiiitoinatiialU kept loiistant Ajiiiiiratus 
for testing of eleetrhnl resistnms' stand 
ards, in order to Insure best results, re- 
iiuiies a HUM liaiiiMii of siH*eial design and 
eonstnuted of the ehoieest material 
Goiiseiptentlv, both the resistumv brlilge 
and gahammieti'r were designed and 
built by tlie Ittireim of Stiiiidanls for the 
spc'ellb work to wljicli tlio units have 
btH'ii (hai lea ted 

Something New in Electric Door 
Openers 

F rom Krance comes tlio unique olec- 
trle ibsir opener width forms the 
Bubjet t of the ueeompanvlng lUuslrntlon 
fills (let lee serves not only the same 
fiiiiitlon as tlio usual oh'elrlc door ha-k, 
wbleli rele.ises the lock upon the pressing 
of a button at a dislunee, but It also 
swings tlie disir ojicn Its lustallatlou Is 
simiile, us will be notetl What Is more 
but less obvious at lirst glance, Is that 
the uiechnnism Is such that It does not 
readily get out of order 

In brief the new electric door oiauier 
comprises three main uierals’rs, vi,t . the 
lock proiMT, th<‘ (‘lei'trle mecliiiriism and 
a chain (OiineetUig the lock and the me 
ehanlsm together, as well ns the mechan- 
Ism will) the luiehor on tlie frame of the 
door Normalh, ttie tongue of the lock N 
hehl closed in the usual manner A helical 
spring in the little box uiouiited In the 
(sutler of the (bsir is proeiilisl from luill 
Ing liiirk the tongue of the lock bv nu en¬ 
gaging lever Howiwer, wlieii eleetrii 
cmrent, controlled by a imsb button m 
other desiralile uauins ll.iw- tbrmigli a 
pair of eleetroinagiiel.s inmiiited In the lit 
tie Isjx, the engaging lever Is attinded 
and swings out of engagement with the 
rod under siulng tiuisbm, thus opt'riititig 
the leek and, by virtue of a powerful 
liellciil spring, onuses the door to swing 
open Tile device Is automntlcnllv reset 
wbeli the door Is swung closed again 
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Are We Abusing Our Water Resources? 

Current Methods of Disposing of Organic and Mill Wastes, and Their Bearing on the Food Quertlon' 

By P. W. Ciaassen 




F OUK-Pri'THS of the earth’s aurfatv 
1b rovcrt^l with water and one-fifth 
constUuti'B wet or iliv loud It Is safe to 
say that loss than one-half of all the 
land Is hcitit; utilized In the produetloii 
of food and othor iiiss'SSltlfM of life, so 
that we are deiM'ndent, largely, for our 
HUsteniiiKo ujion (he priMluots derived from 
oii<* tenth of the eiirth's snrfaeo 

Our cllk'S are Iss ondiiK more and moni 
(hmselv poimliifed and the (juestlon of 
providing this creat nnndH'r of human 
lieliiKB with the noeaswarleB of life iK-coraes 
aieater eaeh day A({rleultiire has ad- 
vuiifvd MO rn|jldly that tisliiy we are lit 
(•rally nilslin; two potatoes where one 
grew hefore, and due to the study of 
animal liiduHtry onr eows nre yieldlm: 
Iwo ijiiurts fif milk whore the,\ vielded mie 
before lint whereas we have doulihsl and 
tiehlisl the iinsimis of the land we have 
lOthltiK to Improve the culture 


• life \Ve 


‘ t;lv( 


all ( 


I aKrUulturo and not 
listed and iKiiored aipileulture Imt we 
have uroMsly abnsi>d the fresh waters 
from whhh a (treat part of onr sustenance 
should he derlvisl 

We all like the water as a nsreationul 
(■enter and IIsIiIdk Is one of our chief 
sports diirinif the summer, hut it weras 
that wo luiagln<>d that the fish "Just tnrew’’ 
in the streams reRardless of how the 
waters wore lelnR aliuscsl Most of us, however, have 
dlseovernd that the flBhintt In many of the streams Is 
not as ({immI as It usisl to he Teople have concluded 
that such streams have tas*ii “llshed oat" 
and have not (;iven the (juestlon mmh 
further thoURht Whal then are the rea 
sons that so man,! of onr faiorite tlshinj; 

KroiindH have lost their altrac tlveness to 
the Hshernnin'' Is it iM-caiise the llsh have 
all t>oen token out and the strenins thus 
made barren’/ 'riiis is so only in part 
'I'he prliieipal reason why our fresh 
waters are so hare of fish life Is hecHuse 
we have looked upon our streams, not as 
a source of food siipjily, hut as the inihlic 
sewers which Nature has provld(sl for 
mans eoiiveiiience 'Ihe liest site for a 
town Is that near u stream, and a city 
must 1 k‘ hiiilt oil a lurcc river or lake 
'J'he iiurposc of the rlvi-r is to furnish 
water to the citv and to curry off the 
sewaRC Siuh an arranjtement seems 
practical and saies installlUK costly plants for the dis- 
IMisltlon of I|ic scwajjc, it w’as onl) when our cltle* 
heenme so niimcnms that a nuinlior of them gpraiiR up 



fortm excellent fleh f(X)(l, UMl ■ 
fe S Cyclop, 4 OepbnU. 


alone the s 
dlB{SiBHl plat 
many cities 


•r that the ((uestion 
'I'liere are, however ( 
II (IlMeharce their sewa 


T I I'H the increase of urban populaUtm and the changes, sUll too 
YY emfcriionic in character to be clearl}) defined, vhich are coming 
over ow agriculture, the ptoblem of food production is an ever- 
pressmg one. IVhal means shall s>( adopt to insure that enough food 
for all may still he supplied by the ever-decreasing proportion of our 
population that devotes itself to this business? Dr. Claassen points out 
that eighty per cent of the world’s surface is covered by water, and 
that if Jwe would only treat it right, this water would be the source of 
supply of a collection of food products that stand high in the scale of 
economy, by value of the minimum amount of labor required to ma)(e 
them available - The Editor. 


Into the streams Troy, lor example, dlschariteH Its 
domestic aewBite untreated Into the Hndaon. and Al¬ 
bany, a few miles below, takes the water and dls- 


trlhutes It to <U thonmttd* «t tUttidM* 
tants. < . 

Where sewaxe disposal jltoMlI 
Installed they have bean pot fe 
mainly for the purpoee at awfeU*, iNl 
Water farther down safe fer dJffefefef 
pHTposea and with no tbonglit wlutfelltrtiBF 
of the effect that the 8ewi|(e ttlldtt 
upon the aquatic life—the anisiala and 
pfepta of the river. Jn*t how bat^mfel 
domeatlc sewage la to hah iKe we feiwat 
definitely say. Some otgaolc wapfet 
actually tseneflt the waters bat, dn the 
whole, the sewage prohabiy oanaea a great 
deal more barm good ahd U very 
detrimental to all the aijaatte organUoM. 

Again not only have we depended UpoB 
our streams to carry away the domestic 
sewage but nearly nil our factories of one 
form or another have bt*en built doae 
to streams so that the water might carry 
off the waste i>ro<!ufts which eould not be 
otlli*«I, or by-prodnets which Were not 
prodiicisl in large enoogh (juantltlea to 
mske their reclamation profitable. Mhny 
a clear bubbling brook baa been changed 
by the addition of wastes Into a tdack un¬ 
sightly and obnoxious stream with Its 
rock bottom all covered by a slimy, 
sticky (Kise Wtiore sneb groaa pollution 
has occurred the ftshermen know the 
folly of trying to cAtch any fteb; but many 
a mon has wondered why the fiah did not 
^hen the stream seemed perfectly dear and nor¬ 
mal, A small amount of sulfuric add or sodium 
cyanide diHcharged Into a Stream, acddentally or other* 
wise, may not alter the general an>ear- 
unce of the water and yet It may kill 
every fish. Insect and plant In the entire 
stream fMice a stream haa been de¬ 
pleted of Its plants and animal# It takes 
months and even .rears to bring It back 
to normal again even though no farther 
pollutions occur 

f>ii(' can hardly imlnt out a stream in 
tbe Krtstern Ntates which doe* not liave 
from one to a dosen or more factories pr 
Industrial plants sltuAted on its banka. 
The woKtes prishu-ed are of various kindst 
acids, units, lime, sawdust, waste from 
tanneries, paper mills, add and alcohol 
factories, dairy plants ami others Uoat 
of th(>t4e wR8t(U(, whether organic or In¬ 
organic, are detrimental Ui all the living 
organiHms which normally occur in fresh 
water, annually killing millions of tlahes both large and 
small Not only are the fishes killed, but also the 
(f'oefin«C(f (»« pafff iOO) 
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flllrt>l fT4 Ik 4 mm/ IMM Ik P/tiMmiHii/j U.fOO taoa. OiU*rt a»J Mtmi IJOO, Hortapover- ISn.OOO. Speed BS 14 kncrU. A 
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United Stat«a Battle-CrniMr “Constellation*’— cIam of aix ships 


Speed knerU. Batteryt BigM IB-In., fO-caL, sixteen SS-coL. four S-m 


Motrit Ihnrerfid Const Defense Gtin Yet Built 

T he tatfwrt and moat powerful coast defense min In 
tiw wevid has Jost been completod at a Unlteil 
Htatea OoTonuneiit ArMHUil near BoNtun, Mass This 
weaptm la a lO-lnch hltrh-power irua mounted on a 
DiaaMMUrins Cania«e, eepe^l; dealsned for aeaeoaat 
defMue put^poaea. The irun welKhs 170 tons, while 
the omrlage ut><m which it is mounted weighs an addi¬ 
tional (570 tona The picture shows this enormoua 
weapon and Its carrlaae. When emplaced In the Ma- 
coast fortlftcatloti, the gun and carriage will be behind 
an fanbankmaat of sand and concrete of such meat 
thlokneas that the highest power naval guns will not 
lie ahle to penetrate it This emlmnhiftent will reach 
nearlg to the height at the gun, so that when the Utter 
is (Irad only the masaie ean be seen. When dnsl, the 
shook of dUohaige. acting slwig the axis of the bore, 
drives the gun Into tbe loading position whlidi la 12 
feet below tbe position of the gun shown In the photo¬ 
graph. A gilt which Is clearly shown In the photograph, 
is provided In the armor to allow the gun to recoil 
back and down to this lower position 
Tbe groat energy of recoil 1« absorbed In a numlier 
of different waya, Some of it Is absorbed In fordnx 
tbe gun down Into lU loading position, which raises 
a huge counterweM^t weighing SIS tons, 9V1 feet. This 
counterweight U also used to raise the gun back Into 
Us original firing position above the parapet The re¬ 
mainder of the energy of recoil is abaorl>ed In large 
hydraulic cylinders located on the carriage. The car¬ 
riage la aUo provided with a number of hydraulic dash 
ibit systems, so that In going from one position to an- 
otlier, tbe energy U gradually absorbed In 
such g way that there U no shock to the 
carriage. 

For sighting, tbe carriage U provWeil 
with a perlscoplc sight, slmlUr to that 
used fm Bubmarlues, which mny lie seen 
In the plotnre projecting through the 
armor, TWs eight allows the gminer to 
lay the piece upon tbe hoetlle veSMl with¬ 
out expeetng himself above tbe parapet 
AUbdugh tbe gun.and carriage weigh 840 
tomg tigy can be Mrily turned lb direc¬ 
tion hjk tbe power exerted by one man 
apf^ at tbe traversing band wheel. In 
other vord^ the gunner hidhlug through 
the .eight can, by turulng a smal) band 
wheel, move tbe gnu and carriage In 
dlrecrioa and accurately place It upon the 
target * Tbe carriage la also provided 
with electric, moton and hydrauUe igieed 
gean, wblcb aliwf the gutt to bb tamed 
In direetltm her powgr ubder itec Cofi^ 
of the gaa pohitar* 

Oae other teteMltWg Matnra About thU 
type of carriage Is tpe pat the* tbe «le- 
vatpm at tbe ptaoe cas b# accurately laid 
off while ibh gua la la tbe recoBad pool- 
bra bkirtad «i)d bdHrit the parapet Tlie 
rate of. IbM of (big fnenatma piece of 
vrdaaiMte wtU bo a little better than oae 
fboe. pot imPmto- f)a bMrieat armor- 


snffldent |)ower to penetrate any armor which ran lie 
placed u{><)n the largiwt naval vosaelR and at any 
range. One dlit-ct bit with this piece of ordnance 
would probably dlMlrie and roiebt coinpletel.v wreck 
a dreaduaugbt 

The light armor plate shown In the picture protects 
Ow gnn crew frimi small ahell fragments, atoni-s and 
debris which might fall alsmt the gun if oncrov 
sheila should strike the parnitel The armor is also 
of sufQclcnt thU’kuess to protis't the < rew operating 
tbe piece from machine guns mounted In airplanes A 
crew of about 123 men are reouimt to oiierate, load 
and dre the piece. 

N«w Rood Projected in Ecuador 

I T is Intended to construct a road in Ecuador from 
the port of Emeralds In the dliection of <Julto 
to connect with a road already constructed from that 
city to the town of Snuto liomliigo de los Coloradoa, 
making tbe shortest route of cummnnication lietween 
(lulto and tbe coast The principal object of the road 
Is to make accesidble about l,n00,<»00 acres of fertile 
lands I'overeil with virgin forests, generally level, and 
situat'd nlsiut 2.tH(0 feet atene sea level, thus having a 
good clIuiMte The coiicesainn of the landa is very lib¬ 
eral and ai^cures to the constructors of tbe road the 
right to aomethlng like tkKI.tsKl acres of the lauds The 
toll loncesalou Is also lllieral, and the wateriHiwcr 
sites add to the \uluu of tbe wliemc. By reason of 
shortness the route will dominate (lasaenger and 
freight truffle Inb) and out of tlie Interior, ami will 
doubtless attract tourists 


Ne)v Battle-Cruiser “ConsteUation” 

By J. Bernard Walker 

T he wash drawing of the now I nllod States battle 
erniwr •‘(’'onsLollatlon'' wlm li wo prosont has boon 
prepared from an olllolal skotoh roooivtsl from the Navy 
Iiopartraent It will lio iigrood tliiit this great ship, 
when il Is oonipUtiMi, will bo ns handsome as an.v 
naval lossel afloat It Is some live loars sinoe the 
design for the ships of this olass was first made pub¬ 
lic, and U must lie admltUsl that improvomonts wblrli 
luue boon made during that Interval have resulltsl In 
the ship's having a contour and general relationship 
and projiortlon of parts which leaves nothing to lie de 
sired The substitution of two fiig funnels for the 
original five funnels and the spacing of these funnels 
and tbe masts Is very pleasing Also, the plnVing of 
the four turrets well In from the stem and stern of the 
ship Is conducive to good apja'amnee, and will bo 
favorable to nn easy motion of these ships in a w'away 
Siainklng geiierallv, "('onstellation" earrles onr minds 
back to the bnttleenilser "IIihhI," although tbe char- 
aetenslle <dlpper bow and the cage masts will make a 
snltteieiit dilTereiiee In the silhouetle b) readily difreren- 
tiate the om from the other The ‘'C’oiisteilation'’ Is 
a larger ship hy some 2,000 tons She is It feet longer 
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ndth, 10,3 feet .3 Inches, 

I. and normal displai 


riM'udienlars, 8.30 feet. 
'4 feet, lieara on load 
'eet 8 Inches, extreme 
1 Inches, mean draft, 31 
1 displacement, 43,500 
nent consists of eight 
guns eamevl In four 2- 
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guiifi mountisl In eiiwunates on the spar 
desk and In the oiwn on the ismt dock 
TIiito are also four 3-lnch, 50-ealll>er 
autl-alreraft and four ((-pounder snlnllng 
guns The toriiedo armament Is heavy, 
I'onMlstlug of four suhmergetl an<l lour 
alsivp water L’l-inch torfsslo tids.s 

As originally (hs<lgnisi. on n dlsplaei' 
meat of 3.3,000 tons, these ships w-eri' to 
develop 35 knots, with 180,(Klo horsejmwer 
Kteam was to have been Hujiplieil by 24 
water tiil>e boilers, hut so great were the 
demands for siiace for the eonihlneil 
steam and elei'tiie machinery, that only 
twelve of the tsillers could tH> neismimo- 
datisl iH'low the protei’tive dei'k, and the 
othei twelve were placHsl on the dts-k 
ahi)\e To have placed all the ItoHers he- 
U)W' deck would have hroughl the outer 
boilers t(«i near to the skin plating of 
the ship, and would liave exposed them to 
destrnetlon and tlissilng hv torjHslo at¬ 
tack Opinion both Inside and outside of 
the Navy was against tbe perilous pnie- 
tieo of placing hollers atsive the protiw- 
tlve deck, and in the ships as redesigned 
the beam has been Increased from 90 to 
1031^ feet, the number of boilers has been 
(ContteNcd on pofie 100) 
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With the Engineers of Industry 

A Department Devoted to the Physical Problems of the Plant Executive 

This department is devoted to business mm, works manageis, production enpinsere, and all other executives seeking the masinmum effieiency tn eorryittt on 
work. The editoi of Uus dejMrtnicnt will endeavoi to answer all questions relating to plant equipment, factory management, and industrial affairs in penoratt 


The Question of Industrial 
Housing 


worUod out in tlic (ottoii mill vUlagpa of 
tht< Sootlioni StatPN. Iji tho tH>Kliinliig, 
thoKp vlllUKPH wre OHtabllHlietl through 
Nfappr iioccHwily of flndluK soma filatv for 
th« mill ■workars to live. IJttle atten¬ 
tion was paid to arehltectura, «urro\iud- 
Ian or snaltation. Tho 1iouh*-« were 
intially plain and tha vlllugaH ttiam- 
wdves were lacking in Httracllvaiicsii 


Htloti U hiiK iMM'n Kau('ruU,v rcnliM^I 
h.t amplo.var't that, other tlilnga haliig 
anual, the hctrci tha villagi' tha hattar 
Vi'ollld l>a tha cIums of workara Oi.nlni- 
hla h<imi>a moan laws llontlng of popula¬ 
tion and lanH of <ontly liUvir tuniovar 
Indnistrlal housing prohlaina davalop 
aloug tvvo main llnae, niiinah. uinking 
ovar axlatlng hullillngH, and putting up 
new liuiltlingH In in<mt InatanacH tha 
imihloni 1 h a tomldiiatlon of hath 'J'hc 
village of WlnuBhoro, S C , tn which tha 
workara of tha Wlnnahoro MiIIh arc 
lioiiawl, is an oxuinpla ol' racant aon 
struatioii Tha vUlaga itself ts sitii- 
ntatl on iiigh land, in a liaaKliful ioau- 
tlon and with exiallanl draiiinga 'I’ha 
houaea are of auiiatantial frami* coii- 
atriictlon, with tlva or sl\ looms, all on 
one lloor Enih house has a\( allant 
plumhing, toilet fucllitias, and heating 
arningemunts A sniipl.v of good water 
la iirovlded. Tasturage for (ows is 
Hvullahla 

Other features of this village are an 
Rttraftlva si hool, a dispensary with op¬ 
erating loom anil a nurses' house where 
chlldn'ii rally Is? left in tha care of u 
tmlned mirsa while their parents are 
working W'iiinshoro Is a new tillage, 
built from the ground up, so to speak 

Than there Is Uogansvlllc, (5a , which 
Is n case of making over an existing vil¬ 
lage, when' the Hogansvllle Mills of 
tha Intenmtloiiiil Cotton .Mills are lo- 
oitad This was an ordinary mill vil¬ 
lage with rather uioia than its share 
of dirt and discontent 'fhe Industrial 
housing angiiiccis In charge of this work 
began hv painting Than tlia.t llxad up 
tho standing houses In giKid shape and 


and shruliharv ware planted, streets 
ware graded, sidewalks laid, water and 
Sowar s,\s(cniH inslallisl. and all wires 
ware pliicisl niidai grounil I.xlanslva 
playgrounds vtara imnla, with a swim¬ 
ming insil, ovar wtili h is now liaing 
(smstructail a aoiuuianlrv lamse with 
Huditoiiimi, soilal and i lass loouis, 
Isiwllng allcv and oilier faafiii-as I’o- 
dny Uogaiisvllla is a Jo.v to llie .aja 
Hatter still, w'oi kars Ilka to live tliara 
and they taka pride la their hoiacs and 
their town If Is a ical coininiiMltv 
Ttic largest hoMsfiig oiiciutlonH aver 
undartHkan in this count, waie m (on- 
necllon wilh war liidust i las of vailoiis 
kinds A ranjorit.v were of tainiioiary 
cimstimtlim. hut a iiiimta'r of iicinmnciit 
towns and villages were hiiilt with al¬ 
most the Mpaisl ol taiiiisinir.v work 
Siaicc only is-rmlts the maiillon of a 
typical wartime iindertiikiug The 
Yorkshfii \ lllaga, which Is prohahl.v tha 
largest pcrmaiiant housing operation 
constructed in tha Cnitad Ntatas and Is 
In many respects tha most iiotahle, is our 


cxuiuiile When the (loveriimeuts great 
program of shiphiillding w'na begun 
early In 11)18, the facllltlea of the New 
York Stiiphuilding Company were 
greatly Incraastsl and thonsanda of em- 
Iiloyeas were added. To house these em- 
ployiM'K Yorkshlp Village was plniinod 
11 Is locali'd near the company’s yards, 
oil the outskirts of Camden. N .1 

(Inainil WHS first broken on the site 
of Yorkshlp Village on May 20, 1018 
Before Miir<-h 1 of the following year. 
007 hons(>H ware read} for (s-aupauev 
Another three montlis saw 1 380 hoiisas. 
a hotel ami lO apartments completed 
Ktieals have lasm pavisl, sidewalks 
laid, tiiwiis grndtsi ami trees have hi‘au 
planted Yorkshlp today Is an attrae- 
tlva, aoniplate village, e<iulpis>d to house 
approxlmatclv 10,000 persons 
Tha piohleiu of housing tha workers la 
II htg one—ami one that retjnlras the at¬ 
tention of imliistrlnl housing siieciallsls 

l*'oituimtalv, .. are eiigiiiaais who 

epai liillxa in just such prohlems, and 
who are always ready to plan and exe¬ 
cute jdiins for housing anywhere from 
a do/eii to ten thousand workers and 
their families. 

The Rdle of the Portable Belt 
Conveyor 

T he handling of uinterials in qiiaiitl- 
ties for comjmratlvely short dl»- 
tnms>s cimnot longer he iimlertHken by 
outworn vvlieelluirrow mcthisfs Even 
ignoring the cost of these methovls, the 
pieseiit lahoi shortage makes such an 
cxtr.'ivagaiKe of hiiuiaii effort practl- 
eallv luj|H>sslhle Although portable 
eorivevors have hceii ns<*d for handling 
hulk luuteilnls nnder variims ronditlons 
for luiin.v .veurs, such machines have 
lievui iK'uvy, enuio affairs In fact, 
heretofore no wHims study has been 
given to the proper design and niami 
facture of these eimvevors, or to the de- 
veloiiinent of their logical markets 
Hut the time has tome when the port- 
iihle belt conveyor Is really practical 
and even necessary Almost dally new 
uses for these conveyors are being de- 
vBlojied It la simply a new tool 
offered the Industrial world, aiul the lat- 
li'i' Is only hegiiining to learn how to 
use It. Among the uuineroas applica 
tioiis which have recently been found for 
the portable tielt eouvoyor are 

1 XiuloaUtiig cars. This Is the most 
geiieriil use and probably the most Im- 
porliiiit It applies .to In’x cars, dump 
ciiis. goiidolUH, In some ensos with 
sliovelliig and Noioetlincs with most of 
Ilia shoveling ellniluated. 2 Eoadlng 
iiirs from stock piles, factories, pits, 
warehouses nml so on .8 Tiling coal, 
cMiMsiullv In making vmergeiiey storage 
lilies It tan also be used for moving 
Cl al aboni in large storage piles so as 
Id Iircvciil (lelcrioriitloii 4, ItcclalDling 
tiom stoiage In manufacturing plants 
iicllveiliig to fixed txmveyors or other 
mnihincs .1 Tiling bags and boxes lit 
warcliouses 'i llemovlug overburden 
I loin pits or ijuarrles, delivering ma¬ 
il rial back into the pit 7. Fueling 
Steamers from barges or docks 8. 

I,nailing wagons and trucks from piles 
or bins n I'eeUliig stoker magaaincs 
fiom bins 10. Handling excavations 
Ironi basements 

In general, the portable belt conveyor 
ran handle all maUwlaU In bulk or 
iwickage These conveyors are haudUng 


cool 111 all slaes from slack to large 
lumivs, as well as other materials of the 
BStoe pbyalcal characteristics and In the 
same range of alaes As for operating 
costs, these are not of great conse¬ 
quence One or two kilowatts of el^ 
trbal energy, costing 2 to 10 centk per 
hour, drives a short conveyor, and three 
to five kilowatts, a long conveyor. Belts 
wear from one to three years according 
to service 

Electric Cranes in the Leather 
Industry 

'■pilE cost of hamlHiig hides In Oie 
1 beam house and tan janl became too 
large an Item in the iinsluetlon cost of 
a Newark, N' .1 , leather company, so 
the use of an overhead etectilc crane 
for tile imniose was given thorough con- 
sklerarloti As a result, n 21-(|-tou 
leHther-iiiimlllng eraiie was Installed, 
and It has been ovteratlng for close on 
to thiee .vcais with cxiidlent results 
'I’he tniiues esrry from rrt) to (1(1 bides 
cu( h, ns a result, the output of tho 
jihiTit Ims Increasi'd from 300 bides 
dallv to .MH) hides dully Trevloiis to the 
iiistallatiou of the crane, 40 to 45 men 
were eniplo.vcil In the beam house and 
tail yard, hut now 12 men are putting 
through 50 jiei icnt more hides than the 
40-o<l(l men Were caimhle of doing 
Hused on a reduction In the working 
fotxx' of 30 men at ¥25 a week each, 
minimum wage, a saving of well over 
$30,000 per year in Inlsir cost Is real- 
laed, wlileh Is equivalent to the intorest 
on $,’500,000 at 6 per cent 
Tliesv' many advantages, which are bo 
ing brought to the attention of the 
leather Industry, are bound to cause the 
w litespread utilisation of electric cranes 
III the not distant future 

How Much Electric Current for 
Heating? 

L AlKtK industrial plants and facto¬ 
ries find electric air heaters useful 
III heating crane cabs, outhouses, valve, 
pump and meter bouses, exposed remote 
corners or rtsims, watch or signal tow¬ 
ers, for shearmen awl tahletnen In steel 
plants. 111 theater ticket taioths. as well 
as for Bcort's of mlscullaueous appllca- 
tmBs Flexible electric conductors will 
carry electric heat cheaply and efB- 
clcntly to the most limceesslble pointa 
As a rule, tiest results will be ob¬ 
tained by liistalliug W’veml small elec¬ 
tric heateiM, as they are easy to handle 
and can la; an aiiged in varloua combina¬ 
tions to suit the space available, while 
temimrafure rt'gulatlon is readily ob- 
tainevl hy a simple arrangeinent of knife 
Mwltidiea ivcrmltting any number of 
units to la- cut In or out of circuit 
Anyone way readily' figure the amount 
of electric current nect'ssary for heat¬ 
ing a given space Here are the thumb 
rplos' 

.1 —.So watt per cubic foot, This 
takes care of the heat required for rais¬ 
ing the temperature of the air apjiroxl- 
Dintely one complete change of air per 
hour For more frequent changes, In- 
t-naiMe the wattage proportionately. 

ti .—Tlus .3 5 watts per aquare foot of 
wall area. 'Hils taken cure of the loss 
of heat through the waUs la flguriag 
the wall area, the area of the four sides 
of the rooms ami the celling and the 
flow an' all included awj a deductloo Is 
made for the glass area This rule as^ 
Humee good buQdtng wmstroctlon, such 


ns a good 12-lncU brick wall or a well- 
made double frame waH. 

0.—ITos 35. watts per square foot of 
glass area. Eor measuring glOMi area, 
the overall area of the froma la ihegs- 
nred aud this area is dedocted from the 
total wall area. 

The foregoing procedure assaioM a 
temperature elevatum of 70 degteea, 
or, In other words, external tempera¬ 
ture of aero, room temperature of 70 
degrees. It the room adjoins other 
heated rooms, allowance must he made, 
liaaed on the difference In temperature 
hetwecii the room under consideration 
and the adjoining room. 

Where a siitlNfactiwy steam or hot 
water system Is In use, or whore the 
architect has calcnlated -^e steam or hot 
water requirements, these can be trans- 
latevl Into electrical capacity very 
simply 

One square foot of radiating siirfaee 
using low prossurc steam Is equivalent 
to 70 watts Ouc square foot of radiat¬ 
ing surface using hot water Is eqnlva 
lent to 14 watts. Therefore, If a heat¬ 
ing system Is In sallsfoetor.v use with a 
radiating surface of 100 square feet, It 
would require a heater of 100 x 70 or 
7,000 watu capaelt.v, if steam, and loO x 
44 or 4,400 watts If hot water 

It should be noted that the thumb 
rules given determine the heater cajiae 
Ity hr watt rating requlrevl, wlilcb la 
quite s different thing fyom determining 
the average amount of heat or current 
re<iuire<i, or the total cousumptloii dur 
ing the heating si’Hson, as the heater 
would not lie exjiected to operate at 
full euimclty all the time, but would 
operate most of the time at a ri>dnced 
ciiiiaelty and cut off part of tlie time 

Speaking of Redamation 

R B(1I-A1MIN(} and utlUxlng scrap 
material has lieen Impressed on the 
railways by war conditions, and at the 
recmit annual meeting of the American 
Hallway Engiuiairlng Association It was 
shown that many railways have erected 
Kjieclul reclamation sliops. 

A recliimatlou plant established hy 
the Hock Island Etnes at Silvas, HI., has 
II scrap dov'k 48 ft. wide and 1,500 ft 
long, wllli six bins 28 42 ft for stor 

lug unsorted wrap, eight blna, 28 x 80 
ft, for sorting scrap, and 74 bins of 
various sixes for sorted scrap. Three 
tiavelliig gantry craneg of 4 and 10 tons 
capacity liuvo lifting magnets tw 1,500 
aud 8,500 lb. loads A shop 25 x 270 ft 
contains a lOO-lb. hammer, two l.’50-lb 
fKiwer hammers, double and single alli¬ 
gator shears, holt shear, rattler for 
cleaning, drill press, nut tapping ma- 
Shlne, four electric welders, fipur oxy¬ 
gen welding outfits, air-operated shear, 
ami alr-opcrated punch. 

This plant Is doing saeh work as 
welding cast-iron apokes on driving 
wheels, building up Worn spots on ftre- 
laix coatings with aeetyteue »’ehH»g; 
mating and repairing flange-worn stoel- 
tlred wheels liefore turning, {hereby 
saving a great deal of labor; redalnilng 
salt deposits from refrigerator oars for 
wae In tliawljig sw'itciaes during, the 
tyinter, and for use in lire bgrrtda; 
pmsing oU from waste (one baml of 
tvaste netting about 20 4*1 of oil); 
homing the waste and refdalmtng abogt 
80 Ih. of babWtt, rediUmlp* hiutod 
for tts^ in bulhUng ripdwp. 
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this apartment houae poasible 

An AfMtrtment House Built on Stilts 
To Fit Its Site 

W timiQ there Is nothlufC new In hnildUiK n house 
un the sloiie of a steep hill, Jt Is wpiallj true that 
the apartment honse shown In the ne<'otni)inijlnK view 
is an usceptlonatly dorlufi case of Imilillna on a 
steep 

A New York proja-rty owner liad a parcel of land 
fnclna the Uiulwjti Ulver This parcel of land, foi- 
lowhjK tile regrudlna of tlie street, lay !i0 fe<'t below 
the stret't level at the front or street end and some 
120 feel lailow the stnH't level at the extreme rear 
No better site could Ik' found for an apartment house, 
because of the splendid and niiohstructert view of the 
river, So the parcel of land was iitlll»>d for a lofty 
apartment house, hy means 4if a huue foundation which 
U higher than the house Itself The hnckjard of the 
apartment house, which is a double house, hy the way, 
Is supported hy tall steid pillars, as shown. 

Another Try at the Safety Poison Bottle 

W ri'H the death-toll due to accidental iKilsonInK 
always l>efo«' ns. It Is little wonder that so 
many attempts are constantly IxdiiK made with a 
view to making isdson laittles ns safe us possible 
Home of Uies4‘ attempts an* evtrtunel.v Ingi'iilous, and 
the range is all the way from iHitties with the pricklv 
sides of the porcupine, to bottles with radium laliclB. 

At the recent Clnanlsts’ Exhibition held In London 
there were exhibited a niiwlier of novel tsjttles for the 
prevention of accidental {Hiisonlng. Several of these 
are shown In the amtmpanyluK Ulustiatlou. One of 
the bottles. It will l«> notwl, is so made that It will not 
stand In an upright laisltlon, thereCoie It Is almost lin- 
poaalble to mistake It for another Isiitle in the dark 
'I'vro of the bottles—the tall ones wi either aide of Uio 
picture—aro provided with a lock and kej arrange¬ 
ment for the Btopper llie fourth twttle has a cup- 
shaped top which predudos mistaking It for a con¬ 
ventional bottle. 


Bk»e«diiu: Up the Perforating at Grease 
Cellar Plates 

AN ^ntenWing inetbod of perforating the plates used 
rV In oomieetlon with grease cellars In Im-omotlve 
driving boxes Is belug employed by the Norfolk and 
Weatdhi Uallwny at their ahopa lu Hoanoke, Virginia. 
The laTgeat plates are 18 Incbea wide and the stnml- 
ard lengths are 8 feet 

The Bheet* of metal aro placed op. a guideway ami 
entered between the food rolls to which Is attached an 
iiTJU with an adinatahlc rod. This rod controls the 
movement o* the sliewt into the punch at the opiuilng 
Btrote. 'I'bU punch consists of four rows of pimches 
Thlrty*Wd pnnehea In each roiv punch 12S hole* 3/i(t 
Ineii In dtameter Wltli every stroke of Uie machine. In 
ottte to btohjt the toad the pimehes are varied in length, 
Wa«h wuWata of a eoUd st<>el plate with 
boten arilM *«d reamed t’« «uu. The punch, lu k- 

S " "y, 1$ htttwnitttn a# «H that la neceasary is to start 
ai^ hnttenen the tofla. one man handles the 
Wdrtf Aim eight ptgtes my be entirely punched 

Ibl'llipKW* o>ht of (Wrachlng aaub plate la Claimed 


Tagging the Elusive Finger-Print 

W HA'r has been desi-rllajd as the greatest step for¬ 
ward In the selonce of criminal Idoutllicatlmi In 
rec-ent venrs Is the imw piawess dlscoverisl h.v lieteetlve 
Hergcant Ki-cd O Saiulls.'rg of the Washington Police 
Korcc This pr<K-ess makes It possible to make finger 
lirluls from tianspan-nt olijcsts without the use of a 
camera and lens If eonslsts of eiiv<Tlng the flngei 
[iriuts with ulumlnuiii iinwder and then uiHking a dl- 
reet contact print un In a jiiece of sensitUed dim or 
phutographic paper 'I his method has l«-eu iidoptisl 
hy the liiternatloual Asms latlon for Ideiitidc atioti 
wbleh numbeiK among Its meiidieis some of the tore- 
most flngor-priiit evis-rts in the v\oiM 

Machine for Testing Shrinkage in Fabrics 

tlNSUl, WALl^ArH .1 VuL'.M;, of Itra.lford, Kiig 
land, has transiuittisl elipjiings fiom < urreiit Kiig- 
llsh irnrhsiicJilM si'tting forlli the result of reieui lii- 
vestigutlons In testing shrinkage In eloths bv a im*- 
ehabieai devbe Intelv perfected The siihstance ot 
thefai rejairls is ns follows 

The amount of shrinkage which n cloth has iiiidei- 
gojje In the pria-ess of llnlshlng ha.M about it an element 
of gnes,swork. even the eepert analyst bus had to 
bring to Is'Br on Ills work knowbslge gnimsi b.v past 
exiM-rienee ('ompiinng the texture under aniihsN 
with tevtnres simllnr In tviie, he has fr<s(uciitlv drawn 
eouelusinns which, when put t" a praetbnl test, have 
proveil faulty. 

lu elutbs when> slight shrinkages take pla<s> the 
matter Is not so serious ns when tin- shiinkage readies 
as minh as -p) |s‘r ts-nt, tail even with cloths low in 
shrinkage estimation of dnisbetl results aie olfen nnsut 

Let It be siii>pos«Hl that un estimated shrinkage Is 10 
)s-t cent, the at tual la-lug 1J iH-r tint '1 o giM a tin- 
iMiMsi wbitb nf .Ml Intlies the loom widths would be. 



Four novel poison bottles exhibited in London be¬ 
fore the leading chemists 
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Applying aluminum powder on finger prints on a 
glass plate to bring them out 


for 10 )K'i tent. 111 II00 —- KJ 2 Ituhes, for 12 per 
icni, .v; — II ss - Lt (! iiiihes 

If the cloth is sot b_'2 Indies, llic finished width 
after 12 pei cent sliilnkagc w 111 be then'forc OHS of 1(2 2 
Indies, tir .MT indies, in iilai c ol the desired ,1(5 Inehes 

An.Miin* atiimiliiti'd witli tlic tr.nie knows that a 
si'rltins loss til till iniikci would it-sult, ns the gissls 
vvoultl either In- rclctlecl oi a t laiin woultl la- made— 
(he gootls Siipplled Isiiig iiiidei Ilie S|s'c1I1cl1 width 
If, then, an eir<ir ol 2 pti cent Is st-rious, It is maul 
lest th.it Ihe deterinlnatloii of the iKTiS'liInge loss 
tine fo sliitiikage is of Mlal Imiiortanic 

The usual methiHl atliiiiletl for nscertaming Ihe 
shrinkage of a fulirlt is as fnlltiws A known width 
anti length of the Inline Is (iit, sat. 2 liichi's si|uaie, and 
(hretiils are i-xtiuiteil reaching from siile to side or 
end to end 

The apiienrantst of these Ihrenris will he eurvetl or 
wiivisl it is suiiiiosed that the dlttereiice lielwtsm the 
slKC of the cloth (2 inches) anti the length of the 
thread extraitcd, with the curvature n-movtsl, hy hantl. 
Is the shrinkage If the length of tlie thread Is 2''. 
lilt lies, the pereeiitiige of shrinkage Is (i/j -r- 2Vj) v 
KHl 20 iHV mit 

'I'o Ik‘ nlisolutel} sure tit the length of the thread 
It IS netessiiiv to know the tension which must Is- 
nptilied In orticr to hririg the threnil buck to Its orlgl 
mil loom state 'Ihe only way to acquire dexterity In 
thi.s Work IS to piuttlic with eloths of known shrink 
.ige until the touch is trained to the point of giving 
Just snttieii-nt tension to show the known shrinkage 
It Is quite reHsoii.ihle to believe that It is possible to 
luiHluce workers who eaii w-lth fair accuracy tell tlio 
shrinkage of doth wht-n it does not exceed 20 per i-c-iit 

In the case of heavily milled fahrlc-s, the tension 
which would la- liroughi to hear ou cloths having only 
a setaired tlnish Is not great enough to elongatt- the 
thread suflien-iitly It is therefore iiec-eBsary to prac 
tics* with milled cloths until a fairly reliable degres- 
ol accuracy Is oltHincsl. 

Tile first ilitlliiilty exiierlcnced by the liegltiiicr In 
this work Is the lemnMil of threads sulHilent In 
numla-r to iiinke an average test As a rule, a cloth 
with a shrinkage tif HI to 40 per cent placeti in the 
hands of a stilili-nt Is letunn-tl with the remark that it 
Is IniiMissilile to rt.-miive Intact a sulllclcnt numhor of 
threails to make a lesL If, however, the cloth Is torn, 
the thread on enih side of the tear Is iiuite easily re¬ 
moved, HO that It is only neei-ssiiry to make a sultl 
dent nnnihei of teais to ohtaiu a fair average of 
tlireatls The threads, when removed, should be placeti 
hetvvet-n sht-ets of liloftlng impcr, well snturatisl with 
water, ainl allowed to rc-maln for 10 Pi 15 minutes 
When ivmoM-d It will la- ftmnU that the tension rc- 
cpilrisl for slictthliig will be equivalent Pi that ftir 
Bcourtsl cloths 

l-'rom cviici Imciits made by stuileiits, this metbod has 
lieen found to .v leltl admirable lesulls, so that tine fuels 
JustUietl 111 sa.v lug that the di-termiimtuin of shrink¬ 
age Is no liingci the Vested Interest ot the loan with 
years of exiicrli-nce 

'I'he trade- sJiouhl welcome any means insuring 
greater neeuraey, espcdullv If mueh prnetlce is not le 
qulred, and will la- Interested to learn that a machine 
has hec-n tli-slgmsl by rroft-ssor Uarfcer, of Leeds Uni¬ 
versity, for tin- purpose- of ascertaining the contraction 
of a doth due to shrinkage 
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The cylinder KSKe that can’t go wrong 

A Novel Direct-Reading Automo¬ 
bile Cylinder Gage 

B y HBlng n rw-eiitlj brought 

out by nn Inwn mniiufncturt>r It !« 
IHiBslble to ini'iimiri* iiccunitelv and 
Hlmplv the true sire of nutoiuoblle cyl- 
indora 1'be de\l(C la raiide of pniiabeil 
ateel one-half Inch wide and nssomblod 
In 8ct« for various makes of ears In 
use It Ib Inserteil Into the cylinder, with 
the proper blade ofujiied The ends of 
the blades are true ans and the moas 
\irempnt is from diametricully or)poHlte 
ttoints anywheie on the half Inch blade 
The meBsureuieiit, it Is elahof'd, will 
1)0 found lorreet even though the gage 
shoubi not he hold exactly at right 
angles to the wall of the cylinder l>elng 

To Catch That Drip 

T he gofwl hotiwwlfe who finds that 
prohibition has failed to lighten her 
load to the extent which sh(> had antlel- 
pntisl, and that where formerly the 
■•gang" used to li>nve her tabledoHi 
spotte<I with real sInIT the only dlffer- 
eine tialny Is that the d('■b^ls eon.slats 
merely of grn|K“ Juh'e, will douhtless 
welcome the I’ceia h invention which 
we ]>letiire herewith A brief examlna- 



Inventions New and Interestii^ 

A Department Det)oted to Pioneer Work ^ 


tlon of the pletuD' will convince one 
that as the vagrant drops of the liquid 
run down the sides of the Imttle, In¬ 
stead of reaching the <-lath Uiey are 
catight np on the projecting points of 
the little standard in which the laittle 
sets and ct>n\pye<l to the space between 
Imttle nn(t metal The enteriirlolng pho- 
togrnjjher suggests tliat this little con- 
tiuptlon would la* of value in connection 
with eatsui) and maple syrup, but we 
prefer to tl)tnk of it getting ns much 
joy out of life as la |w>BBiblp In connec¬ 
tion wltli the present-day approved 
form of Navv eoektalls 

New Lantern for Screw Testing 

A new design of projection lantern, 
which ellminatos the right angle 
))rl.sm and the mirror, has lieen built 
recently b.x the N’atlonal Ilureati of 
.Standards for use In the lns|ieetion of 
screw threads Thu outfit formerly In 
servlei', taking its pattern from a type 
ileslgnetl by the National I’hysloal lab¬ 
oratory of England, was exis*iisire In 
eoustruetlou iiml dilbeult of adjustment 


Tbe newly-luillt aiiparatus Ineorpo- 
tes tb»- protractor for measuring the 
read angle of screws ns a comiionent 


luited that the apparatus can be 
In the measurement of profliea awl teat- 
plotcB In actual use, a block la ta- 
aerbed lietween the micmineter and (ba 
center before the Initial setting' ga VraU 
as at the second setting 

Tnidc EqutoBMiit for Ordwr^ 
Spraying 

A SI’ECIAE orchard sprayar, te> 
signed and built for use on a staoi^ 
ard 2y!j-totx chassiB, is stated to b« aa 
exclusive product and the only oqotl^ 
ment of its kind nn tlie market at the 
present time. Its perfection is the re¬ 
sult of tong and studied expertiueotB 
made with a view to offering to ordiard 
owners n pructlcnl and efflclent tree 
sprayer. In a practical trial recently 
conducted In an orchard, a solution of 
lime and sulfur was used With a man 
driving the motor truck and two others 
using spray guus, the small trees In this 
orchard were siirayod nt the rate of 
about IW) per hour Iluring the test the 
sprayer outfit proved clearly its ability 
to do its intended work quickly and effi¬ 
ciently, and foreshadowed a remarkable 
improvement in orchard spraying 
Tilt* tank has a capacity of 6,000 gal¬ 
lons The pump is of tlie rotary type, 
driven from the power tukc-off attached 



Projection lantern that measures screw-threads in novel fashion 


part of the lantern The Image Is 
flashed horizontally and the lens s.vstem 
Is such that with three different ob¬ 
jects having focal lengths of 46, 32 and 
10 millimeters, magnifications of BO, 100, 
and 250 are obtainivl at a wreen dis¬ 
tance of .5 feet Ilapidlty and accuracy 
are Insured, ns well as a bright lUu- 
mlnation and sharply-defined Image for 
facilitating the view of the operator. 

Thu lunturn is likewise adaptable to 
the measurement of the pitch of thread 
plug gages and other throaded meeban- 
ism When determining the pitch, pre¬ 
cision gage liloeks are used In conjunc¬ 
tion with the micrometer. A setting Is 
made wltli tbe image of one edge of the 
stiiiidard angle in coincidence with one 
hide of the thread , n gage block equal 
In fbieknesK to an Integral numlver of 
threads is inserted la-l-ween the mterom- 
eier spindle and lUe tmtl-end of the 
(I'nier on wliiib tbe work is held; atld 
tiicreby the work Is displaced laterally 
nt right ungles to tlie axis of the lena 
system 1)V an amount equal to the thick¬ 
ness of the lilock rorrtg-tnemi of the 
test spiK iniens is vouchsafed If the edge 
of tlie standard angle Is again Just In 
eontiict Wltli the side of the thread, 
othuiwlse, the amount necessary to 
living the micrometer into coincidence 
reveals the existing error in the sample 
of lead 

Mix of these lanterns have been ImUt 
for the Ordnance Dopartuent of the 
United iStates Amy, and It Is «n^- 



to the transiidaslon The capacity of 
the pump is 30 gallons iwr minute 
against 800 pounds’ pressure. The ex¬ 
cess capacity of tbe pump not used by 
the nozzles is pumped back Into the 
tanks through jets located along Its bot¬ 
tom, thereliy providing perfect agitation 
of the spraying liquid. 

Tlie ability of this sprayer outfit to 
deliver two powerful spm.vs while be¬ 
ing driven over tbe ground at low speed 
makes It a wiry fast working sprayer 
that will surely be a time and mone}' 
saver to fruit growers. The spray pump 
operates either while the motor truck 
Is In motion or standing still, and pres¬ 
sure can be maintained at the SOO-ponnd 
mark without difficulty under nil condi¬ 
tions. The spray thrown from the noz- 
Sles Is exceptionally fine, which means 
•oouomy In the consumption of spray¬ 
ing liquid This Is an Important Item 
and assures economy both In the amount 
of solution used as wgll na time can- 
Mimed In spraying. Among the most 
prominent featuroa of-the sprayer may 
bo mentioned that the tank la self-fill¬ 
ing, self- agitating and s^-tdeanil&g. Of 
particular Iniportoncs is tho fact that 
the entire tank and all Its attacbnients 
are eoMly removabte. tPhl# feature en¬ 
ables the owner to uss hfb thesis for 
general hauling when the sprayer Is uPt 
In use. Fruit grawen wlU reedthf pM 
the advantages aOorded by thbi fsators 
as every advantage of • qietnr tnKK |g 
retailed. 


A twist of the knuried tkaokb-art 
aqueeaes ost the tooth peote 

Squeezing Out the Last fitt 

F BENCH economy and ingenuity are 
very mneb In evidence In the tootb- 
imste dispenser depicted hi the accom¬ 
panying iUnstratlon, Here Is a tittle 
device Intended to take a standard tube 
at tooth-paste and to sqneeio the tube 
hy the manlimlation of a knurled Uuimb- 
nut. lu this manner Bw tabs la 
noounted on a wall, out of tbe way of 
dust and dirt; and what is more, the 
squeezing process starts at <me end 
mid is pursued evenly and smoothly un¬ 
til the entire contents have been 
squeezed nut ’This Is in marked con¬ 
trast to the usual method which gets 
the tube all oot of shape and wastes a 
goovi deal of the contents. The details 
of tbe device are self-evident In the il¬ 
lustration. 

Rowing in the Oppoeite Direction 

T he rowing device shown la the ac¬ 
companying view makes the rowboat 
go In the opposite direction to that with 
ordinary oar locks. That Is to say, when 
the oar handles are pulled toward 
rower, the oars are mured backward 
through the water Instead of forward. 
This causes tbe boat to move forward or 
in the same direction os tbe rower la 
sitting. 
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mMme aatbg » ttUUKe «T«r the 
BitMieur MTec iIueIbs 
IkewUr oF «(t«)r.:(ir«tt( eny higher thu the 
IMMA gt vHkiich it dqU ia leu; md it he- 
4«i» fJKUB th«t uiArk w Mrty 

M MtewUT', iMA OmI, on the other 
hmA i« AlAt new enjoying it« peek~lt 
]»Mle«|i'«^nt) oahiterrnptedly cil the 
ttae, ijig {Make In other oomiaodltie* 

«l« wen dWtrlbnted brtwwn Peb- 

nwry, wI#^ JMrt December, 1080. they 
do not igH gay a««w enable lu to pat unr 
Itater at oge point on the oeJendar 
mkt.Mjr, ‘;£tere Is th< greet dirlOe between 
rieiiiw egd tsUtng priw.'' 

Ovr OegwlDge, we think- show the slt- 
osUon tip with sulHrient cierlty to de- 
mend a mhllinnm of textual comment and 


m^leiiatton, in wA caM the else ofi 
the ohi««t plothMd is proporttonal, on the 
tiuhoo-Mmimiennt H*it of bslk repre- 
eenlwt, to the ametmt of the given ikhu- 
■aotUtr which may he purchaned with a 
given awn of money. 

It udtl' he noted that the eommslitlee 
eowployed tat thta comparison ftll Into 
fimr mtiMar vndl dcAned groops. First 
thme ai3h ttM Item* whltdi hsVfo «one ai- 
nuft as far hack as th« ooiumner could 
hope toe awm to go—whhdi is to say, 


turned to prs*war prices. Copper la act- 
naUy a Shads lower now thsn It was in 
toe good old days t>f 1014—glOO hnys 161 
ponade more, or ronglily, two per cent, j 
now than It did then. Hogs and hldea are 
within ten per cent of being as cheap 
today as aeven years ago, «nd cotton baa 
amde atmost as mach of a recession. 


The second group represents the helk 
of our raw materlais, which have gotoe 
down tnatertaUy In price as comparsd 
with the psaks, hut which still are ma¬ 
terially hUt^r toan they were at the be- 
gfamlng of the wartime morement. Com 
la ths least offender; we get Just seven- 
elglMhs as moeb of It tor our money as 
In 1014. Of sugar ws get 70 per cent as 
much and of wheat flO per cent Of silk 
we get 60 per cent as much and of wool j 
80 pee cent. Of attwl we get somethluc 
Uks 48 per cent as much. 

The third gronp Is made up of the coals. | 
anthradte and bltuminons, which cost 
mors today than ever before, In the case I 
of toe former, and far more than t>efore ] 
the war tu the ease of the latter Since i 
1014 anthracite has dliubled and bitumi¬ 
nous has trltded in price. Kinall.v, In a 
dans all hy itself, we find rubber—which 
costs leas today than it ever cost. 

A. little attention to toe height of the 
varloua peak prices will he of Interest | 
Tim highest quotation for hltaminous coal j 
was roughly nine times wluit it cost in j 
1014. The price of sugar was multlplie<l; 
by 8^ betareen 1014 and the date | 
of Its peak ; that of silk and of wool by i 
41^; of eorn and of wheat by about ; { 
of steel and of ootton by about 8^ ; of 
hidmt 1^ 8; .of hogs by somewhat more i 
tom t%t of coal by 8;, that at copper | 
had dneneasBd by ‘8/S before It turned 
agi^ J 

.In am; attend to ssttmate Just bow 
as a wiicas, went betore tom- 1 
tug omnward It is Rsosnssrry . to allm-, 
lligto' ftoto coosldwatlW altoge^ toe 
ruMmr maritot, wWto bstoavaH lu a fato-! 


hw ah dhttntiy wf « «>« stmortaytaor 
of;:mttgg,' 4>B ton badls of, tod othet 
w« mor 

,toilto to« frtok price 

‘ * tondtttoh which 

t m ’feuaml average 

hr 'th* 



Use 

Luptoti 

iService 

NOW 


Dsad lal i on Utptom Soroico 
We have publiatwd four bookleta 
tbowiag exatnplea of Lupton Service 
applied isaMorively to: (1) nmehine 
shops; (8) MUDdriss, forge ehops and 
other haat-prodooing twdinga; (SI 
general RtanuCeciarttig buUdirige; (41 
power houeee. Copfoe wUl be eent foee 
to any bueinees executive, erebitect or 
engineer on request. Stete what types 
of building interaet you. 


B uilding is slack today; labor efficiency is in¬ 
creasing ; transportation is better; materials are 
in good supply. 

Business and financial conditions also will probably be 
right for building by Spring or Summer, Then the 
dam will break! Factory owners whose contracts 
have not been placed will find themselves bidding 
against all America for labor and materials. 

Are your plans ready? Do they embody the latest ad¬ 
vances in daylighting and natural ventilation, and in 
floor layout for efficient routing at minimum cost? 
Unless they do, your new factory will be a lost 
opportunity. 

As makers of steel sash of unusual ventilating capa¬ 
bilities we have developed special applications of these 
sash to industrial buildings, by which results com¬ 
monly thought impossible are secured. We do 
everything possible tp extend this experience to our 
customers, advising them regarding not only the selec¬ 
tion but the placing and ojieration of the sash, and 
even the most effective design of the building where 
that is involved. 

The floor layout, the arrangement of roof planes, the 
inlet and outlet openings and manner of their control, 
the width and height of building, are all considered in 
relation to the manufacturing operations intended. 

This consulting service is free to users of LUPTON 
STEEL SASH PRODUCTS. By availing yourself 
of it now, while the lull lasts, your architect and our 
engineers will have time to do your needs full justice. 
Send us your plans or sketches for preliminary sug¬ 
gestions. We may be able to add largely to the in¬ 
vestment value of your buildings at no adiied cost. 

No obligation, except your thoughtful consideration. 


SrEELsSifpScTS 


DAVID LUPTON’S SONS COMPANY 

Clearfield and Weikel Sts. Philadelphia 

SpecloilMlt m dayllghllng and nalural-ctnUlahon equipmtnl 

'Chicago New York Pittsburgh 'Boston 'Cleveland 

'Deuolt 'Buffalo 'Atlanta 

Canadian ManufozHirtn Tht /I B Orrtahy Co , Ltd , Toronto 







ADJtTSl'AJlLE HTAN'D- 
• 'ullese St, Kchenpotudj 
nliJi-eiB ut *h« tnvendiiii in 
juiit«b)« iitaiid wbicb may 


^ Ailiuni; tbe 
:o provtdp an ad 
rve aa a draftlof 


to iiroMdv a fa.toiior mount boddod In u ir«a wator or oil atratura i 
IU|'i>orl of tha »tud (oiiialli'ally aoaled In poaltlua by th» 

n B<*ta to iiannit a drrBBniak«r nhovo Aootbor olijaot la to provide a 
e fanteiierB In spared rrlntioii liicludlng outer and Inner liners with 
^wlilcb the fastener Is to be |n tbe spare lietneen the liners 

iiie stud and aocket nieniiiera Hardware and Tools 


H K SKATE—M f Smart DT riiester St, 
Allsion Mrias Ibis Invention relates more 
partleulnrly to the foot support and ensaitliitf 
means of Im skate blades tbe object belna to 
do awny with th< use of threaded and other de- 
liKhable parts partlriilnrly those whlrh may 
he nnserewid or otherwise dflache<l and are 
I hereby siisrepllhle to inlsplaeement A further 
objerl Is the priivlnioii of so arranitemenl (Spn 
hit of teady inaiinfnrtun at smitll cost 

ITAT Min?MI(-r, n- rCoHKoan 11S4 He- 
Iteiit SI , Alameda, Cal The ohjin of the In 
\enllon Is to |>rii\lde u mirror roinenlent for 
use In enierttenclea In the form of an nttacb-’ 


PIEK KISUlMi Tool,—I, WiLKiMsos, 
Hoy (10, Soiirlake T(» TTie object of the In 
(entloii Is tie provide a tool of the character 
specIlieU, hy means of which a pipe may ba 


every eharacter aa, for Inttatioc, eoal. roek. 
clinker coke, ore, ermeiu and the Uka. wherein 
the material Is compounded, (rmii>d and de¬ 
livered, a flnlabed product, ready for tbe mar 


IrmI helBbts as vi. 
11 mtaiiM 

iionJtlon 


k or for any iiitiiUui 
l>o rondily t<: 

HH to (kslrod angloB 
r claiiiplng the lup lii 


W idfiiuMil o»» the flap adapter! 
fo fl lint (II rnp for poRltlonliig I 
I' a^oatbnnd adjacrnf to a brlin 


form of ati attach* | ^ ^ 

a‘'.^"'«n"‘elon!tMed 
adapted to be se 

, 1 ..4_ The t 


specIlieU, by means of which a pipe may ba H^IC-MREE POtirMNii — W J Kbanckb, 
i llljrhland Park, N ,1 This loveotloo baa for 

, __ Hs nhjeel to provide a ruoneefloh arrtnced to 

eoinpsnsalc for misaltnement of tbS abafts 
. by the use of fleilble membera and a rtoatlnii 

,Ugj|CTTnTimi™Mi«BHBft~n member. Another object it to »<|naHy diatrib 
ih* pressure, and to retain the Soating 
' — memlmr In central position between tbe coup 

A vraTKAi sKorios or Tool I ■'•<> »*»lnet tendency to float 

; "ver tonards one or other of the coupling 
easily and quickly grasped for withdrawal ' inembere 

from a well wlihnut danger of being accident.^ PArKElt V. V Ckowku., Hoy Oil, Tulsa, 
ally released after t is grasped, means, bow „k|„ The objeef of this Invention Is to pro 
7^ Cliff proAldwl fur thi* ndciiiM' wb»*ii (k vidr u divUr r»ipi»claHy adapted for providing 
*‘‘^**” • watertight B«al In a well for the porpoee of 

SAHII lASrK.NKU-r iJAimi.N rien. Minn. ciiftliiK oft a flow r»f water, wher»dn the nr 
Tbe tiivehtluTi reltttrM |o deihrii which fimrilon rnngemeni l« HtK‘h that the engagement of tbe 
both ft« faetonerii to huld a aanh In cluMd paclter with the bottom of the well wlU auto 


provide n ne4‘<IIe wbereli 
arc provided Jn coiineclloii 
for engogltiK the hall and t 
eitt unwinding of the hall u 


ciitloii relatea partliulnrly to a api’I'ig device 
ir (loMing doorw and for niulntnlnina; the aame 
1 chmed poeUlon. n }>iir|Ntfie being the provi 


he shaving stick 
, n sn 1 1 able re- 
belng provided 
ontact with tM 


or open poNltlou A further object in to pi'o* matically expand the packer to cauae It to 
' \lde a fastener cMpin'lnlly wdnpteil for use in w*al the well, and wherein the withdrawing of 
eonncctlon with Hioro) ssshrs. but which may the packer will wmtract the Mme. 
he os(sl In eonnecilon with shutters, box Oil, MKT -O W Kisukr Box 246 CoITsy 
covers or similar devices for holding tbs vllle, Kan Among the Important objects of 
movAhle member tl„. tovcmion Is to provide a awab oil lift 

l,o<K—,\r l•■I.KlBll^n 2151 2nd Ave , New which win automaileally operate to dlocharge 
York, N y 'Ihe primary object of the In sfT '•'! above the swab In ereew of the e« 
veiittuii la to produce u l<« k which Is adapted l>u<'lty of the Uft and to efflclaoUy retain all 
for effective use on doors, eafes, etc A fur- thereahove without tbs capacity of tb* 
Iber object Is to provide n lock having « *tfi • the device It entirely s61f-acttng and of 
plurality of simultaneously actuated bolts strong and diirnhle const ruction 

working In eonjunctinn with a straddle yoke VAUIAHEE Hl’KEll tiKARIJ40._K. K 

aud partly loclosisl keeper ('(auk, 12(1 W ,57th Ht., Nsw York, N T. Ab 

.M''l KK'K (J Si Khkit. Ill N 8lh »t., I object of the Invention la to provide a gear 
RIchmoiiil, til The Invention relates generally^ trnnamlssloi) In which the driving and^drirtti 

lorks of the thread gripping type iJi which ^ 

grl|> the threads of n Isdl, the object being _ tWir. - 1^ - —1.——,. 

to provide ii simple nieons W'hich will have the 
advantages of greater mse of manufacture and 

lieretofnre prodiiciHf, ^ 


receptacle which is li 
nation lock whereby ti 
the eomblnatioti has 
Another object la to 


inirv ol.J..! "hieh ^In no way enines In contact With ths HetttinK 8Wi Ucfating ■ H* 

-VlTre:: m,: ‘nn;;:'ed"'p'rt;o.:. CTn^utli^ * UiitoCYtmtXAt g.CTtos ,»o;ygu tb, , 

irsii'e ,he M,tMIAn,.tI. k,K I ITIIOl-.iVE-J L „,.c..s more partlcuUrly to baking "e" t-< tpuk POamo* 

v liri' N-w \ rk " -iti' 1 .“t’t Htoadway, nxuued for the pucjnsio of waking bread, ‘’'’f Whncctliig any of the drlvliig gt«,r* 

I'lct'the !t». Iiris ss"f r I, >,rw, Vi -'iit'i "" ^ '* ‘o PCOvW* a humidifying f**® driving ahafi A further object i» t< 

AtAt.'of wnshl'i 1 , i" Irl*! “"imne wuich COB- lUMiiuni, formed hy pipes permitting a paa- means for eoiipltn^ the drive abaft 

" I of hnrinm sntfs^'e's!'I'.1 .c"’’ IrtH .r for"*™ sage of a ruirent of Uuid therethrough, and til* driving gears or pmrttloi 

I 1,1 .. ,11 , , , *1 r. " P"""®- means of t.enting the fluid to produce a vapor •‘>“^1 •" “*»* K tornt idly wbw 

A W.IBE ' l'>“" «»-Jev loff It •''»Pjta- wrlthlu the baking m.numrtme'Vit. that the at- ‘raugmIttHig motion to the g»gt«. 

or similar "• C‘''d water and Anally drying I, C- «"*->, N2i» «cbonpltoiUa. «t., Km 

f a combi j ARTinriAT, FTRH BAIT-B. M shitw, MwhinM and Mfldunicat D«ricM U^t^a 
iioved until 1020 N 14th Sit, Ulrmtogham. AU fb* ob (^OTUpW UKYtNQ MACIIINB. — T, V. for instance baVJwadl .asliJ^ 
actuated | jeet of this Invention is to provide as aWlflUal Vuitb. c/n Vtiiverwil Club, ClavetomJ, Ohio, mactitae flemg sd eonkp^toft^ T 
er wherein halt, designed particularly for troUtng In The object of the Invsntisii U to provide t (dcmiimteA fift 


fnr connecting any of the drlvliig gear* With 
tbe driving ahafi A further object i» to pro¬ 
vide means for colliding the drive ebaff *itb 
guy one <tf the driving gears or poslctoii the 
drive shaft so that it tornt idly wbon not 
traugmlttHig motion to thg gedto. 

MAtJffl.S’R Klin tilivi.xo FOODillTTirPH.— 
S. C. Hbmo, nap flcbonpltoulae «t,, Ifgw Of 
lean*, lai. The object of the tarauttow Ja to 
providi a machine for fJtJrlB* fpodetaffg, «g 
for Inetance bayduedl, egdUi^ Mf.fW Bfcb, tAe 


designed particularly for troUtng 


The object of the Inventieii 1 
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X*«jQAI« liOTiCSS 


PATENTS 


P ’ you HAVB AN INVENTION 
«bioh ydif wl»h to patent yon oaa 
write luUy end freely to Munn A 
Co. ifit adrioa in regard to the beat 
way of obtoiaing protection. Ploaae 
send sketolieB or a model of your in¬ 
vention and a dsecription of the 
device, explaining its operation. 

All eomnnmioations are atriolly con¬ 
fidential. Our vast nraotice, extend¬ 
ing over a ponod oi seventy years, 
enables us in many eases to advise 
in regard to patentability without 
any expense to the cheat. Our Hand- 
Book on Patenls is sent free on re¬ 
quest. This explains our methods, 
ternw, etc., in regard to (PatanU, 
Tiwds Marks, Porslga Patents, etc. 
S CIENTI F IC AMERICAN 
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nlUtes 


HclaotlSc Amerlcsn (ssUblhih«a 184fi) sat 

year. *8.00 

tkleotlHc Aaerlvan Uontlily (eiUblUhed 

1876) OH* year , . 17 00 

Poatsse prtpaM la UoHeO States and pMses- 
slons, Usxico, Cuba aad Pauauia 
Perslpa Pailiia 

Si'lsntldr Amertcaii fl SO per year addltlsoal. 
SclentiSe Amerk-ao Uonthly 72c per year ad- 
dlHonal. ‘ 


brlentlbc American MooAly ASc per year addl- 

llie comlriDsd sflhaerlptloD rates and rates to 
forslgn rounirlea, Inriiidlotf Cansdii, will bs 
(iirnlsbod upon application 
Remit by postal or express money order, bank 
draft or riieck 


Qasnfied Advertisements 

Advertising In tbis oolumn Is $1 00 a lino. 
No less than nve nor more tbim 12 llnot 
BcceptMl Count seTen, words to the line. At) 
ordura must bs accompanied by a remittance. 


ronaioN. nomestw, * 


Nisa, so, lOSOpl. ilMs .^‘-«i>v<»r4H-ilAQUt«r#b*tatl nmt 
tirdftT or If UMMttuffcrtttry »ulhv»n Ink I^o, /*ll So 
HurUiifton, 2 ,dM| Anrelttk. Otd _ 


Eiiink" wrltiuf » 


tty itnMitoU »niiln«*r for enemaertr 
ninHilirarr (H>d hardwnr* speoiRlUM 

dtruttoiii fUTiMind; offlow in laoiulou --— 

iiommitfhm or on own oocount. Full poruouluv, 
Vtrma, olc.. BedlofftctL. Bos tS 4 . Hotonvlrtc AmMiosii 
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CANADIAM PalwitafoTiBl*, Tentn»ltet 
era and manulantaims wni ha Intarastad lii 
«oua Oawe Tant.ttot, improved lent Vim 
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t Pr tc M ■'■■ T oday, Yesterday and I 
Before the War 

(CwifltMied from page 95) 
flgnres sot forth shove, was In sugar and 
in bitumluoua coal. The greatest rocea- 
sioii. If comiiarlmin is made with the peak 
lirlCH, Is In sugar, of which a dollar now 
buys nearly five times as inueh as It did 
during the sugar panic of the early 
summer of 1920 The lowest jtoak was In 
copper, as Indicated above (not counting 
rubber, of tyjunte) , tlu“ least recovery 
from the tniak has been In st»>el, of which 
IKK) now buys only half agulu as much 
as in lust July (this of course excludes 
anthracite, whUJi is at Us peak today). ’ 
In fact, with the exception of anthracite, 
anil of copper, which bod such a low peak 
that recession la necessarily restricted, 
there Is no other commodity on our list 
of which the wholesale price has not , 
be(>u cut substantially In half, or more. 

The Miaaisaippi’s Mouth 

(Conflwacd from page 94) 
soil While some were itartlally dmtayed, 
the most were still well preservetl How 
to excavate through the untisnul mass 
W08 tt problem to which the hydraulic 
dredge equipped with the reguhiHon run¬ 
ner bad no answer. 

The general mode of operation was to 
cut up the roots and stumps with a cutUT 
and tlieu permit the mixture of cuttings, 
sand nud water to h<* bandied in the usuul 
way The complex inasa had to be 
pumis>d through the drtHlge But results 
w'ere itoor Mr A B Wissl had already 
deslgnttd and patented n ecuitrlfugal-pump 
Impeller adapted to the bundling of aew- 
age containing trash. The dnnlglng 
superintendent, Mr. W. J W'hlte, heard of 
this and, basing his expectations lorgely 
on an inspection of an Impeller for a 12- 
Inch pump, reached the conclusion that 
this tyiKj of ImiteUer was the thing 
wanted The Inventor was ultimately 
asked to design an Impeller for the Texa» 
When installed, the results were remark¬ 
able Hurlng the 30 days Imraeiliately 
preceding Installotion, the dretlgo had 
sulTcred delays from clogged suction 
which totaled 13014 honrs During the 
.SO days Immediately succeeding Installa¬ 
tion, the total of delays for the same rea¬ 
son was cut down to 71 Vi honrs The 
average yardage was, for the earlier, 
period, 152 per hour, of nctnal excavation 
and, for the later itcrlod, 445 per hour 
This N nn Increase of almost 200 iter 
cent Both propellers, the old and the 
new, had dtamoters of 0 2/3 feet How¬ 
ever, the new design employed two In ■ 
stead of the former four vanes The new , 
vanes were given a peculiar shape and the : 
space Itetween them was hlg enough to | 
swallow up a man The form and spate 1 
ctimblnetl to facilitate the passage of roots I 
I and the like and to make It nittro or less ! 
difllcult for them to lotlge or collect i 



Monel Metal 
for Superheat 

H IQH machine speeds, constantly increasing demands on 
already installed steam lines, have forced industry to 
Superheat. 

High speed gases, moving through steam lines at terrific 
speeds furnish the energy that is transmitted through turbme 
to generator, creating electrical current for home and indus¬ 
trial use. 

Commonly used commercial metals cannot survive the chisel¬ 
ing attack of steam, superheated and under high pressures. 
So leading designers specify Monel metal. 

Of the commercial metals, Monel alone withstands superheat 
erosion furnishing apparatus with that resistance strength so 
necessary to uninterrupted service and long life. So it is 
written into speafications as valve trim, turbine blading, pump 
rods and liners, etc., by leading designers. It is standard in 
anti-corrosive service with such seasoned engineenng organ¬ 
izations as J. O White, Stone (HS, Webster, Dwight P. Robin¬ 
son, Inc., etc. 

For duties demanding rust resistance, strength of steel, and 
ability to withstand the eating action of most acids, alkalies, 
etc., Monel more than justifies its cost both as raw material 
and finished product. The very toughness of Monel that in 
some cases will slightly raise manufacturing costs is pledge of 
its ability to deliver service conUnuously. 

Monel metal is absolutely untouched by rust, is strong as steel, 
resists the eaUng action of most alkalies and acids. Monel 
retains its strength under high heats that break down the very 
structure of most metals and successfully withstands the erod¬ 
ing action of high pressure and superheated steam. 


Power in Big Packages 

(ConflHOO/t from page 86} 

80.000,OX),000 kllowat hours Finally, by 
the more offleient itenoratlon of this en¬ 
ergy, the coal huriiod hy the superpower 
system will then tie not more than 14 
IH’r o«nl In exceHH of that now required 
Logloally, In the eefatiUsbinent of the 
superpower zone. It Is the Intention to 
utlUxe wherever possible the waterpower 
resources; hut aa those familiar with this 
phBse of the subject point out nature hos 
pniscrlbed limltH to hydixielpctrie de- I 
velopmenta wltblu the area Today the i 
developed hydroeleetrle eapaclty has 
reached 2,108,000 horsejniwer and It la ea-1 
tlmated that the undeveloped sites may I 
give ns an additional 8,800,000 horse-1 
jMwer Therefore, when this maximum 
la attained we must turn to our coal 
fields prtndpally to meet the eontinnally | 
Increasing demand for energy, I 

As matters stand today, be predomi-j 
natlng volume of the coal toaasge ueeid j 
In til* superpower Kme Is ohtatosd fjxml] 
the cdbirchlontly located mines of Benn-i 


THE INTERNATIONAL NICKEL COMPANY 

43 Exchange Place, New York 

Tk* Inlamstional Nick«l CQinpanr of C<u»d«, Ltd , Toroato. Ontario 

Tb« name Monel identifies the natural nickel alloy- 
67'., nickel, 28'n copper and 5'r other metals pro¬ 
duced by The International Nickel Company Monel 
products Include Monel blocks, Monel rods, Monel cast¬ 
ings, Monel sheet. Monel wire, Monel strip stock, etc. 
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EECENTM PATENTED INT«4TK>N» ] irttt 

CCimtinxed /row p«^ M) ‘ | ** 

«o\ekVl and thoroughly tcmov* the noUtcure 
troin the materiel at a low coet, and within 
a Rhort time In a contlnuaua paaaace. 

Musical Devices 1 

BttlOT/E ftTUXr ATTACUINO TIP—W. P 1 
OhsT) 51 6th Are, Ixing Branoh, N. 1. The 
Invention telatea to piano aetlone and bae par- 
tleular reference to a meant for attaching the 
brldle-ttrap to the beck’ttoii thank 
the objeeti la to provlilo an attaching flii for 
the brldle-etrop which Inilurtea means adapted 
to coact with a tmil for poaltloning the tamo, 
thUf eliminating the neeeaalty of reniorlng any 
of the parts of the action The attaching tip 

flcleni In piin'osc 

Prime Movers and Their Accessories 


»* ta« ««'ik 

iwl«W i^Rgs of thh . , . 

ooast It is manifest, than, ttraMii 
r Ksources should he eimaermed^ M fhr 
Pert^ning to VeUdes t prsetlcfthle for what theg s^t^gput 

At'ToMtwtiT-E UICK-C R. RffTw. 8J1 we«'th of BteadUjf laereMinS 

«tate lit. Freeport. lE. This Invention hasM«ilue Further, It is idsln, thht tbS 

obyeet to provide meana for lochint the nearer the coal deiMWits are to the regloii 


iteerlng poet against rotary 
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Is particninily adapted fni 
shafts of automobile motors 

GAS ENGINK—N AanaiTii, 78T State St, 
nrldgeport, I'onn The primary object of the 
Invention Is to produce an engine of the In¬ 
ternal combustion type having the facility of 
consuming a fractional part only of fuel tor 
running the engine as compared with the 
ordinary type of design More specKlcally, It 
Is an object to produce a gas engine which 
draws Into the evploalon chamber about one 
half of the fuel for ruunliig the engine 

Railwajrs and Their Accessories 

RAILWAY SWITCH—J II Skooma.N. )SU 
Moffet Ave, Jorlln, Mo The object of t 
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i Pl.itl TIBW or THK SWITCH AS INVgSTB 
stand UHimlly nssotlatc>d with switch points I 
cimlrolllng tin in to thereby precliMli any p 
sibllll} of splitting of th* switch--dui to ( 
high speed of the passing train, to failure 
the switch stand to properly operate or to other 




It ta ImpasBlble to iteer the automobile, and 
impossible to oiierate or drag the ear away 
until the Bteering post la released The lock 
can be utlllied In connection wltn any ordl- 

At'TOMATIC STBERINO PWVICB FOR 
VEHUT-B8.—It Dk Kiurris, 438 Rodney St. 
Brooklyn, N Y Among the objects of the 
Invention Is to provide to connection with a 
steering member, auch as a wheel, or a rudder, 
a nitary actuator and a connector between 
the actuator and the ateerlng member, the 

bly actuate the connector to cause during the 
rotation any desired control of the steering 
means either for a ttralgBt away course or for 
the turning of the vehicle 

VF.HirLB BODY BlISrENSlOV —-W D 
HABPga, 620 Paterson Ave„ Ran Antonio, Tea 
Tbe Invention relacet particularly to a swing 
suspension for the bodies of motor trucks An 
object la to provide a autpcoslon between the 
iKidy proper and tbe chassis frame tor tbe ab¬ 
sorption of shocks ordinarily transmitted to 
the body where the Utter la bolted rjgidly to 
the chassis frame, tbe suspenstoo being simple 
In design, efllcleot In operation, and eatlly 
adjustable 

IlF.ADIdOHT FOR Al'TOMOBII.ICB —U F 
Ham MONO, c/o N A Beraco, 144 Main Bt.. 
Whitehall, N Y The general object of the 
Invention la to so construct the headlight that 
a strong, bright light Is provldeil for near 
Illumination of the roadway while a compare 
(Gel) soft light Is thrown forwardly for dis 
isjit Illumination without being objecllunabis 
to the occupants of other vehicles approaching 
or to pedestrians 

CONNIOmaD WA)W OUT PATCH—R J 
J KIIN, 3S2 yuieiis Btvd. Wlnfleld, I, I . N Y 
The Invention relates to blow out patches for 
aulomobtle or other tires, and has for Its 
object to provide a construction wherein a 
Hi rung and accurately Uttlng patch Is pro 
\ldiHl regsrdless of the alse or shape of tbe 
opening to be repaired Another object Is to 
lirovlde a patch member with a number of con- 
lu^cled Individual patches adapted to be sev¬ 
ered for separate use 

Dcaigna 

DESrtl.X FOR A moao knife —j j. 

lAiniH, 178 Park Place, Brooklyn, N Y 

UhSIGN FOR AN lilAOE—W 8 Siim- 
IM'KMOHI c'o Auto Club of Am, Madtaoa 
and -IlHt Ht, New York, N. Y 

Be wish to call BtlenUon to tbe fact that 
c are In a position to render competent aorv- 
-cs in Iicry blanch of patent or trademark 
urk fiur Hiutf is comptiaed of niecbautcal. 
Icct rival and chemical experts, thorougklg 
ruineil to piepare and prosecute all psMOt 
ppllcntlons. Irrespective nt the complex natlirv 
r the subject matter involved, or of the 
ixclullred technical or selsntlilc knowtedge 


tbronghoot the j 


end lo end 

Pertaining to Recreation 

TOY ANIVIAI. ~J I,KViN», c/o Globe Teddy 
Bear Co, 801 Christopher Ava, Brooklyn, 
N Y, An object of the Invention is to pro- 
luce a toy animal for children, which la pro- 


flled in aU eoati 
tries foreign to the Cntted States. 

MUNN A CO., SolicltoPi of Patents 
Woolworth Building, NEW YORK 

Tower Building. OlflOAOO, KAf 

SotentlOc Amerloaii Bldg , WASHIKOTOlf. D. C- 
Hobart Building, SAN EHAtrciBCO. CAls 


of mavituum demand the fewer the ton-; 
miles which will be traveled by the rail¬ 
ways to effect the indispensable dlstri- 
butiun of the fuel. And this ansle of the 
euhject brings us to one momentous step 
toward trsnsportatlonsl economy which 
the Institution of the superpower *one 
will make feasible, i.e.. the erection of cen¬ 
tral stations right in the coal regions and 
either at the mine mouth or conTenlentiy 
These plants would have steam 
turlto-generatlng etinipments of from 
800.001) to 400,000 kilowatt capadty, and 
would be able to tranumlt corrent of 
250,000 volts throughout a radlug up to 
fully 250 miles Therefore, Instead of 
the hauling of vast qiiautltles of Qoal, 
energy, developed under ideal conditions, 
would l)c sent broadcast through tbe over¬ 
head network of conductors 
A i>olnt of prime Importance In eraluat- 
Ing the varioUH beueflta to be derived from 
the liiHtitutlon of tbe superpower Bone Is 
tbe effect it will have In inducing a groat 
number of gmall manufacturers and a 
RWKlIy array of those of a more pre¬ 
tentious character to cease generating 
their own motive energy. That is to nay, 
these people will confine their efforts 
strictly to the making of commodities— 
concentrating their skill upon turning out 
textiles, hardware, machinery, etc., and 
leave the field of power production U> 
group of experts capable ot getting the 
most out of every jamnd of fuel exjiended. 

To return to the matter of railway elec¬ 
trification in the superjKiwer xoue, It 
should be borne in mind that the central 
generating plant* have been materially 
improved In their performance latterly 
A few years back, when the electric trac¬ 
tor showed economies of 2tX), 250 and 300 
per cent In comparison with the steam 
locomotive In paasenger, freight or switch¬ 
ing service, tbe thermal efllclency of the 
<‘enlral stations gupplyliiK the nirrent did 
not exceed 8 jier cent. Today the thermal 
efficiency Is quite 18 per cent, thus bet¬ 
tering proportionately the savings In 
fuel The trend Is toward bigger steam 
turbo-gcuorator units having capac-itle* 
ranging from 50,0tS) to 100,000 kilowatts, 
and tills Increase In slae U liased upon 
«orth-wIillp ei-ouomfes of various sorts. 

Of courac, the udxaniages to be ob- 
taliuHl through larger milts depend upon 
ruuiiiiig tbese machines for the greater 
part of emh twenty-four hours at or near 
their maximum load It seems that when 
II centriil stnihm Is c-arrylug a load fac¬ 
tor of -W) per cent the plant bnms some¬ 
thing Ilk*' 8.5 per cent of Its coal liefore 
Its kilowatt capacity has l*eon taxi'd 35 
jier ivnt. and the startling featnre of 
oiieratlon lies in tlio fact that the re¬ 
maining (Ti per cent of its kilowatt capuc 
ity Is made arallalde when ta»e boilers are 
HMlng up the residual 15 per cent of coal 
The lUtlmute c'onsomer ha* to par for 
the fuel wastage hi Industry I *»« the 
mnnufiu'tarcr can hold bis own In com¬ 
petition with the foreigner only when 
cheaper power enable* him to offset the 
higher wages obtaining here. Kuroiie un¬ 
doubtedly cuiints upon lower priced com¬ 
modities to wipe out to the main her dolit 
to us amounting to many billions of dot- 
liirs. The BUperpoWe* aoue should be «n 
Instrument toward atcemming this Inunda- 
tlon of alien goods which threatens tbe 
very industrial life of this natioB. 

A Matter ei Deflnitteti 

(ContinueA fr«m' fiage 87) 
coat who Is leaning aigginst the chtettM^ 
and talking to Mitt Rtwn; after fhe to* 
trodnetton thla toniHUff M' 

tdenttflchttoo la reptoced try dmpib 
Rinitoi.” We haw gdded « mu to iw 


hi w ynwtofltify 
W«<toilRh>teY 

a oeitoto number «f iMWdM of 

tbeM, at least, tbe welter Are 

suited for presentAtton to W totro- 
dncee them, and nAiaea ^ 

sonAble in him to Amppose OM 
in his disoourse he tots onaMitet to^Wfer 
bAcfc to this th)n|fhemnr h^Wtote? 

1 do not think it is at nil TiQpstoKwaUs; 1 
think be has evaty right i» MUnane that 
we have added an ld« to too* idock-ef 
ideas, and to our vocahalaiT the fforit tte 
has given us to go wtfh this iden; 
is one <rf the places where tbe raider 
simply must abandon the riMe df 
bndret But the ireader ta tom ma^ 
fairly demand that aU sew words be 
thus properly liitrodnoed, and tlM^ be he 
not sent to the dictionary. 

gome fiorrIUe fijounJilM 
As I read what I hare written, It seama 
that I have said nothing to whit* any 
sane person ixaild by any posriblBty efisr 
opposition Yet there are h lot Of boo- 
testauts for the Klnstatn pride trito itvlte 
as though they were stolielentty aaM to 
have grasped the Stnsteia tbeortas, yet 
who seem to differ quite radicallr with 
what I have said. Among tbe words 
hlch the reader la apparently eapeCtod 
> know and the notlona with Which be Is 
supposed to be suffidentlr tamlUar to ren¬ 
der Miperfluous any expoSltioB of their 
content we find tranaformatlons and 
equations of transformation, oootlnuons 
a,^ dlscmittonous fuucttims, tbe degree of 
a function, tensors and tbe order eS a 
tensor, the independence of equetloas, 
vectors, arbitrary constants, parameters 
and parametric eqnatintui, conditions at 
Integrablllty, flausslaiMi, tovariauce and 
covariance, quadratic ditterentlat forms, 
complete and partial curvature—and aav- 
ing the best for tbe last, one contestant In¬ 
corporates to his opening sentence a defi¬ 
nite Integral t)o not misunderstand me; 
he docs not merely talk about definite 
Integrals, he puts one down In black and 
white, In all Us naked and wriggly hor- 
If our printer could set it up 1 
should quote it here; but it goes a trifle 
beyond hls reaonrcee. 

Another Interesting observation to 
■bich a reeding of tbe e«uys leads Is the 
degree to which the writers have tried or 
refrained from trying to exclude matbe- 
matlcal tochulcaliUes. A good number 
of them have read into our terms an ab- 
ilute prohibition of all mathematics. No, 

1 second tliought I shall have to revlto 
this statement—they have taken it for 
granted that atpvbra ot every description 
is taboo. Tito winning eesay. U so trances, 
is entirely Innocent of the nae of even an 
u t ; but it baa not been the under- 
ataiiiling of myself or of the Judge* that 
till* extreme abstinence was necessary, 
and a number of eoaays with nigebralc 
expreaeious lu them got thg aerious 
conulderatlOM 

How Much Mathamaticat 
That there la soRtoihlng to be taid on 
ir side of this question would b» dear 
to anybody if eertato of the coftpetj&f SA 
says were printed, Tbet* I* teyiwtd Oj»«s- 
tlon a great deal of tbfl'ia 

vasUy more douqillcatod, htore kbUoflMa, 


possibility of tbd Ibymatt’s o 
than the elements of algthra. MOftof Uri 
oseays whkh were Bcmptrittn to tBdh«r 
treme to exriudtog tnyf 
gebraic notation went quito to fte Mhto 
extreme to matters of <Slaaih(tfilaii JRgl 
fuur-dlmenslonal gemnetir)/, and iotrib 
duced with tbe ntmoat 1 " 


Id with tbe nttooM 
s wbiob cehimt,Ma»y-|tlta4#/wflA 
iHnation be jtittliM a m 


fmeginatloi} 

It Ptome' tedt 

not aotoaliy thta ^ ' 
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son who is entirely strange to the fact 
that letters oau bo need to reiircsent 
hers, to the reasons for such usage, and 
to some notion of how It Is prattleed, 
would he a ()ersou quite uueijuipped to go . 
any apiirecluble dlslunce in pursuit of I 
inotiei'u scientific couceptH I see no tea- i 
son to siipitose that such a person would , 
he ItitercMhsl In KlUHtelu or able to under-, 
stand anything ahont him, In any stjlc of 1 
presentation So among the osaajs that | 
will he published as of the best suhndt 
t(Hl, there will be fountl tliose that go to 
what the Judges llliie eonsIderiMl to he 
reiisouuhle lengths In the use of algebra 

Of course horrible examples arc at 
hand here, as before Complete algehrak 
demonstration of the principles uiiderlv- 
ing the Miehelson-Morley experiment is 
a rather common fault, one essayist 
carrying this to the equivalent of WSl 
words. The notation of proportion seems 
rather Is-yond the elements of nlgehraic 
expression, yet It Is freely used One 
author brings In most of the letters of the 
alphala»t as sutiKcrlpts, we lonsliler nu¬ 
merical snhacriiits to tw pretty rough on 
the lay reader, and literal ones almost an 
automatic dlsqualltlcotion It may seem 
trivial to suggest that a man will ne\er 
read Intelligently anything that he can't 
pronounce, hut we think the psyehologlst 
will bear us out in this If he won’t, we 
shall merely have to snv that the man who 
iKsxls all these suhserlpts, or his fellow 
who riMiutrcs all the Kngltsh letters and 
most of the <irt>ek ones in the hnrgatn. Is 
eairjlng Ids algebra ts-yond the point 
that is reasonnlde In a iH)pular essay 
I’erhaps more absurd l.s the Idea of one 
contestant that the linear transformation 

T', — pT, 4- (|T,; T', = r'l. + «T. 

netshsi oidy to he mentloiusl tlnislx in or¬ 
der to convev Its meindng to tiie popular 
andleiKx', or of another, that when he 
writes 

ds' r= g^ dx, di„ 

with no explanation beyond the paren¬ 
thetic remark "ten terms wrllteu ^•olIe<'- 
tlvel.v," anyhiKlv except the Judges was 
going to know what he was talking 

As a matter of fait, excesses In mat 
t(>rs of uigehriih or aiialytK notation are 
not So serious a mailer as ex<'eHseK in 
the matters of voiaihularv or of demands 
uiHin tlie readers sileiitltlc haekgroiiml 
S.N mhols like the above can t lie disguised , 
they shout their presence from the house¬ 
tops But liiireasonahle demands of the 
other sort are far more Insidious In the 
llrst phiee, the judges are hound to know 
what the questionable latssage moans, 
^et alert as they may he, thi-y are far 
more likeh to fall to reallre that it is not 
intetllglhle to the layman than if It stoisl 
out 111 all the St,irk holdiiess of a siimma- : 
lion sign or a Hock of dirfercntials And 
ill tlie second plaee, the lesscuisl Alhiml 
appeal ngnln ojicrates tu the case ol the 
lay reader himself When be comes to a! 
line of symlMjls that he I'un't read al all, | 
lie- knows that lie Is stuck; hut a smooth 
stalcment In words that realty means 
nothing to him h<‘ may read without his | 
attention cvi>r hi'comtiig fixed by the fact 
that he has fulled to uuderstaud. \et it 
Is not dcsirahli' lo dinw tlie line of de- 
mari-atlon so low that the essays which 
get over It are so ‘ simple" as to tell noth¬ 
ing of coiiseqneiK'e ahont the Kinsteiu 
theories As a matter of fact, as many of | 
those were eliminated as of the other. 
kind. 

Where the Printer Gets His Ink 

(ContiHufft from papr 8ft) | 

sheet Iron, slxe 8 feet by 2Vj feet, angle | 
Iron and plenty cif conimon wire tsiHs and 
rlvc-ts to fasten the shei't Iron on to the 
frame 

It Is common practice for carbon black 
manufacturers to use a steam engine with 
high pressure gas as power, then to a*- 
haiist the expauded gas into the low- 
pressure main Just back of the goaometer 
This fnmUhes continual power at no ex¬ 
pense other than lubricating oil A thlrty- 
hofaepowar engine is alsuit the right slue 



Are You Going After 
Foreign Trade? 

If 80 are you sure that your inventions and trade¬ 
marks actually belong to you in foreign markets? 
Unless you avail yourself of the right to acquire 
foreign patents and trade-mark registrations, 
you may find that another has preceded you 
and has actually appropriated your inventions 
and trade-marks and obtained legal ownership 
thereof, whereby he can bar your goods from for¬ 
eign markets. Such a proceeding is permissible 
under the laws of many foreign countries. 

Many have lost their markets in certain foreign 
countries by overlooking this fact. 

Many of our clients are preparing to extend their 
business by seeking patent and trade-mark pro¬ 
tection in foreign countries. 

We should be glad to have you avail yourself of 
our services. 

Foreign Patent and Trade-mark Department 

MUNN & CO. 

Woolworth Building New York City 
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CM splendid volumes, packed 
of mystery and acUenture, 
V and intrigue Here are some 
die most wonderfully eitciimg 


or amid the gaj midnight follies 
of Monte Carlo, Oppenhciin 
alwavt has a thrilling, gripping 


literaiure of the lie makes them so real that vou 
tones of plot and forget every thing about you in the 

pipping, thrilling joy of them He lets you into sc- 

cep you entranced erets that take Vour breath away 
ord to the Iasi Me shows you the real inner work- 

tie in the lonely ings of Furopean diplomacy. He 

North Atlantic— bolds you enthralled with the ro- 
:cr\ of a 1 oiuion man(Ee, the mystery of hi» tale 
: desol lie moor— right to the very last word 
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11 for a Uiirty-bulMIng The preawire 

of gas ontoring the cylinder rangaB froni 
fifty to one hundred pountla or af)odt the 
fiaiuo aa Kteam The gas Is exhausted luto 
; the main at a low pressure. 

On aix>ouiit of liability of the eyllndera 
to frost, interfering with the lubrica¬ 
tion of the pifltuu, tlie gns is first nra 
through a foil consisting of about 150 
feet of tvvo-Incli pliic laid In the burning 
building nearest to the engine, where the 
gas Is heated and enters the engine cylln- 
dors, cHinsIdembly alaive the atnjoapherlc 
temperature, and all llalilllty of frosting 
In the cylinder Is ellraliiateii. 

After the carbon Is scraped from the 
channel Irons or collecting plates It falls 
down through a hopja*r or funnel Into the 
carrying pipe This carrying pipe Is an 
eight-inch ccmvej'or pijie running the foil 
length of each Imniing building and car¬ 
ries a constantly revolving worm wbtdti 
forces the carbon toward the end of tbs 
building vvliere it falls iiilo another but 
larger size coiivevor pl|X‘, likewise carry¬ 
ing a foiistaiitl.v revolving worm which 
forces the carlam to the txiltlng or sift¬ 
ing IwMisc Homo It falls on to a bolt 
I coiiv<\\or, vvhcie It Is carried up to a 
I height of ten or twelve feet, where It 
[ falls Into the first revolving bolter. This 
Hist boltci ciiutaiiis a screen of eight 
uichlics to tli(‘ iiic li and Separate'S the hard 
pat tides, (lilt or scale The screetied car¬ 
bon then falls <ait Into a second conveyor 
and is cairlcd up oiul drop|>ed Into a sec¬ 
ond bollei wheic a tlfty-iMcsh-to-tlie-lnch 
screen Is uscsl After passing through the 
Me( 011(1 bolter it is carrlevl to n third 
Isilter, with now a sivtv-mesh to-tbf'-lnch 
screen After being screctic'd in the third 
bolter It Is convc'.ved to the liln on the 
second llcsir of the buiUiing W'here it is 
k<‘pt until it jiasHOs through the auto¬ 
matic packers below Into the sacks ready 
for boxing for sliliniient. 

Are We Abusing Our Water 
Resources? 

{('ontinurd from pope £10) 
plants and anliuiils which form the source 
I ot f(Msl Mijiidy for the fishes T'hereforo 
jour strc'ams not only lose Uielr attrac¬ 
tiveness to the camper and fisherman, but 
they nitiialh conn' to be regarded as so 

.Inst how (an this best be brought 
about? F'lisl ot all we must remedy the 
situation of strc'nin pollution This, how- 
('ver, Is not an easv matter We (auuot 
establish laws which jiolnt blankly pro¬ 
bihit the dlscliaigi' of any foreign slib- 
sluine Into fresh wnteis TliiU would not 
be feasible nor ('coiioiiib ally Just lii the 
first place we do not know just what 
ciTc'cl tlie vniious sul stam-es have upon 
the fish nr uism other oigaulsins of the 
stream Secondlv, there are many indus¬ 
trial pluiils vvbuh would lie forrt>d to go 
out of Imsliiess If they were not iiermltted 
to dumii their refuse' Into a nearby stream 
or lake Some of the wastes could doubt¬ 
less Is- transforauKl hit > Useful prod¬ 
ucts and thus he kejit out of the streams 
hut the eost of lustnillug tlie necessary 
machinery in iimiiy InstBUcc's becomes 
prolilbittve The whole question needs 
much detailed and earcfnl study 

Organic wastes, such as domestic sew¬ 
age, milk wnsti's, etc, sbonld lie studied 
with a view of transfonnlng them Into 
plant and animal life and ultimately Into 
footl for man These organic wastes 
should tic the fertJlIsers of the water and 
not the contamlnators. Some of the 
Kuropcan countries have succeeded In 
turning domestic sewage luto fish food. 
Invi'atlgatlous of thirty or more dairy 
plants in the Slate of New York by the 
author have disclosed some very Interest¬ 
ing facts regarding the methods of dis¬ 
posal and possible noe of milk wastes. 
One such Indtistry which manofactores 
condensed milk discharges every day 
thousands of galloiis ot mUk wai^hiagB 
into a nearby brook TMs brook Qwrtby 
Ijecoues entirely dieted Of ail fish and 
other fresh water erganUons. la (^aaa 
of these an entirely new asaodatlOB of 


organUms ' 

and thrlvd ta ftkd ^ 

washings Itt tstm above atelt^oiiad ImMA 

produced first a thick wMtt JtoeKUf |prh««t3< 
which covered the entire hottntai df ttw 
bnsik and all overhauglMf yegfitattoh. 
This growth was found to be a tmlture of 
bacteria held together In Oum, toag flitE 
meats by a gdutiuous seenddoh. Amidst 
this bacterial gro'S’Ui occurred aiyriads ot 
mlrroBcoplc animals, called ctUathiffiafiel- 
lata, etc. A little farther doVra straam 
were found millions of rod irortiH lialf an 
loch or more in length. Theae worms 
are known as idood-worms ahd are rel¬ 
ished as food by fishes. It was foaud 
that the little contamlnatod brook dis¬ 
charged its water Into a larger streant 
alJout a mile below the imlnt of en- 
trnuce of the milk wastes and Into this 
stream the brovdc brought down the blood¬ 
worms In such large numbers mat It 
seemed desirable to estlmete the sAuvut 
of this fish food which was tieing brought 
Into the stream A conservative estimate 
showed this to la* nt least five pounds per 
hour or !20 i«)omls every twenty-four 
hours. The fact that these blood-worms 
Were rellslied by flslM'S was shown by the 
presence of hiuidrcds of fishes, large and 
small, that were waiting In the larger 
stream for the api>eflrance of these rich 
morsels of fmxl Thus through a series of 
life cycles the waste milk became trans- 
fonncvl Into the cbolcest fish food, and 
though the milk waste contamlnatod the 
little lirook. it supplied vast quantities of 
fwsl to UiG larger stream and thereby 
made it much more productive of fish life. 
Such (smilltlons. however, do not exist In 
many streams, but tills example serves to 
illustrabi' the possibility of uttllxlng some 
of the organic wastes The practicability 
and exact methods of converting such 
firoducts bito fish foixl or other useful 
products need further Invt'stlgatlon 

The New United States Battleship 
“Constellation'* and Class 

(Conftnufif from page 91) 
reduceil from iJ4 small to 18 larger boilers, 
mid the whole of this plant la below tbe 
protective dt'ok The added beam of the 
ships has iM'en devoted to anti-torpedo 
pr(iti*ctlon, which Is so tsimplete in toese 
vessels that it would take several torps- 
doos to sink them. 

Hy long odds Hie roost daring Innova 
tion is till' installation of a tnrlio-oloctrlc 
plant of the eiiornious ca|>acity of 180,000 
liorseisiwer. Current will lie goucrated 
In four huge main gonernpirs and led to 
the eight propelling motors, of which 
there will lie two, plaiisl in tandem, upon 
each of Uie projieller shafts The success 
achieved by the Navy l>epartm«nt in the 
coUler “.Tupiter,” followed by the per- 
foriiiance with the "New Mexico,” and 
other ships, encouragetl the Bureau of 
.'Steam Kngliicerlrig to aVply the electric 
lirlve on this vast settle. 

it is not customary lu these days to 
say much about the armor plan of ships, 
and both we and tlie Japanese are retl- 
c('nt on this subject, aJUiough thrf British 
have given full details regarding their 
latest armored ships built ‘during the 
closing years of the war. However, It Is 
evjrteiit from the official sketch that 
“Constellation” will have a wgter line 
tielt of coiialderable depth, and It Is prob¬ 
able that she will embody atopinfi amor, 
Imllt within the Interior of ttto klilp, and 
extending from aide to sWa aomcwbat 
like the roof of a hofise,* for the purpose 
of serving as a shell burster, to detonate 
ehollB as far as possible above the protec¬ 
tive deck. If thUi has t«en done, It wlU 
prove to be an admirable pfoteotion, 
worth ranch more in safegnacaing the 
vitals of the v(*eeel than the same weight 
of heavier vertical armor woidd bo. 

This subject was dieemried by the 
writer In an article p«bUah«a ‘ in Use 
ScneitTuric AuCTirAif of April T, IfiflT, la 
which it was shown thkt tb* ihenMtog' 
mnges in Naval etHpmmnente with the 
steeper’ anfile «f <attt tedtsfi « 4m- 
ptete rwHatethutlon at Aw «nwMi> i 
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Some cars equipped 
with Delco Systems 
Buick 
Cadillac 
Cole 

Cunningham 
Essex 
Hudson 
Jordan 
La Fayette 
Marmon 
Moon 
Oldsmobilc 
Fierce-Arrow 
Premier 
Wesfeott 



Acme Wire Products 

in Delco Systems 

T he list of cars that have Delco starting-lighting systems il| 
proof of Delco quality. ‘ 

Reliability is the feature that has put Delco systems on so 
many high-grade cars. A factor in that is the use of Acme 
Wire field coils. 

These coils are wound in the Acme Wire factor by special* 
ists with sixteen years’ experience with magnet wire and coils. 
Special machinery and special knowledge contribute to if 
product that represents the highest development in the art. 

Acme Magnet Wire Products-standard for 
magnet wire and coils 

In your home Acme Magnet Wire quality means juat a| 
much as in your motor car. In vacuum cleaners, electric me¬ 
ters, doorbells, washing machine motors, farm lighting outfit8*->-i 
wherever electricity helps, there Acme Wire does its part toward 
sure operation. 

Acme Wire—It goes in the space 

Every manufacturer of electrical appliances will find our new cata¬ 
logue a useful addition to his working library. Sent free on request. 

THE ACME WIRE CO., New Hayen, Coim; 


Acme Wire Products 
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Some of the facts of coal combustion shown eraphicaily, proving the well-known contention that almost every chimney is a thief 


Stopping the Chimney Thief 
By Charles C. Phelps 

E VBRy chimney on every power plant Is hy nature 
a thief. Give them a chance anil they will rob 
von of fuel Many have Ix-en lirnkcn of their heat- 
pllferlnjt ways by the hand of science hut a much 
areater numlx'r of them still stniid as monumentt. to 
the Ameiican spirit of wastefulness 
Of two exactly similar chimneys stanilimt side by 
side, the most skilled observer tsmld not tell by merely 
looking at them which one was guilty and which one 
Innocent of robbing Us owner of heat and of depriving 
the nation fort'ver of just so mnch of Its most precious 
iialiiral t’esoimt*—fool. Everybody knows that smoke 
means unctmsnmed fuel and still a chimney holchlng 
forth dense black smoke Is very likely to be less of a 
waster than Its Innocent api)earlnK smokeless twin. In 
spite of the popular Impression to the contrary, smoke, 
nuisance though It Is on Its ow-n grounds, seldom rep- 
roseuts a loss greater than one per cent of the fuel 
Heat escaping up the chimney reprewmts hj far the 
biggest fuel loss The remaining losses of fuel, prlnd- 
pally due to radiation from the boiler and'furnaci- cov 
crlug and to fuel actually escaping before It has bemi 
completely burned, are Insignificant In comparison to 
the chimney loss in the great majority of plants. 

"In the average holler plant, 80 i>cr cent of the 
boat la the coal burned under the hollers Is lost with 
the stack gases. That U, out of every lOO tons of ooal 
burned under the boilers, the heat of 3.T tims literally 
goes np the stuck It la this loss that can be greatly 
reduced and every effort should be made to do so. 
The stack loss is so large Iiecause Its magnitude cannot 
l>e readily detected, but can be found only by the use 
of sped^ Instruments and carefully kept records." 
( U. S. SorfOM MItwi, TecknictU Paprr So. i05 1 


Altlioiigb the above stiitcnieiit i-cfcrs bimm lfl< allv to 
coal, similar losses occur when other fuels, sinh a.s 
oil, gas coke and woisl, are huriied, and In main 
idants much more than 3r> js-r cent of the heat eMiijM'S 
up the chlmiiev. that figure representing oiih average 
conditions Most of this .8' |>cr emit waste Is ahao- 
liitely unneccssurv and in plants where the furnnci's 
are oiwrutcd In aecorilame with corn'ct principles, this 
8 r> lM»r i-ont of the fuel Is In fact largely utllinisl in 
evaiiorntlng water Into steniu. Instead of warming up 
all otitdiKirs. Some of the most cfHilciif jaiwci plants 
actually waste as little as 1(1 or 12 p«T cent of their 
fuel up the chimney This Is about as goial a result as 
It is bumnniy imsslhle to iicisimpllhh in the present 
state of the engineering art 

The greater part of the ST) imw emit chlinnc.v loss is 
due to using too mneh air In burning the fuel We 
have n somewhat similar example in the laiso of the 
ohi-fashloiied grate flreplaei' It Is clieeri and ple- 
tiii-sipie hut the coal consumed In a grate lire to heal 
one room would often la- more than enough to heat an 
i-nllrc house If It were burned In a modem steam or 
hot-water heater One reason the grate tire is such a 
waster Is la-CHUSe most of tlie heat in the fuel Is 
iitillr.ed in heating air drawn Into the chlmiiev by the 
draft The heated gases from the fire mix with air 
and this mixture of hot gas and hot air slusits right 
up Into the chimney before It has an opportunity to 
give up much of Its heat As the hot gnst-s and air 
nwend the chimney In great volume niori- air must bo 
drawn Into the room continually to take the place of 
that escaping with the hot products of combustion 
Cold air uecessarlly muat leak In around the windows, 
doors, and through various crexlm-s and It then Im- 
comes a (iU(»etlon whether the heating effect of the lire 
or Oip refrlgeraOng effwt Of tho alr-Ieaks will win out. 

In Imnitiig fuel In a boiler furnace, the same prln- 


T» •aaatnw Akwcm, F«b«i«w ». 1»J1. Veli»«. t»4, N««ib« 6 PuHWiwl w«U, by Amtrlc.# PoblLhlBB (>i«p.n, ai 

Eulrnd » •nond-olau mtor Ju<K IS, ISTS, « lbs pou at New York, N Y. under ibe ii 


ciple Is llivoUml If tiHi stiung u draft is employisl 
for the amount of fuel that is being i-ousumed, more 
iilr will eater thi- fumnm- than Is nmnled for the 
process of (omhustion and the exeess ulr will simply 
mix with the hot gases and lower their temperature 
The excess nlr will, so to sjieak, soak up a lot of the 
heat units that ought to he- alisorlH-d by the holler and 
will carr,\ theui rapidly nut of the fiirnais- and up the 
(hliunet Excessni- dnift nlso means exei-ssive ve 
loeitt of hot gases passing over the Isdler surfaix-s and 
fherefori- Insufficient time to give up heat to the 
holler Is-fore leaving it 

Itefore exiilniiiliig how (-omhustion Is eoiilrolled with 
the aid of Instruments It would he well to outline the 
eleiiieiits of the ( heiulstr.v of combustion The prlneliial 
(oiislltnent of most fuels is (nrhon Hydrogen Is also 
an imiiorlant (simiionent of many fuels In the pnax-sa 
of eoinlmstlon both of these elements unite with the 
oxtgen In the air wlihh csmies in eoiitni t with the fuel 
and It Is this eln'minil eomhining of oxygen with 
eiirlsm aiul with Indrogen Unit pnsliux-H tflie In¬ 
tense heat In Ihe fuinine other isimbustlble suh 
stniues are also \)resent hut they are usually in such 
small pioportioiis thni lhe> do not eontrlhnte very 
mneh heal and oin theivlore he left out of eonsldera- 

The (arhon should all burn up to enrhoii dioxide 
gas ami the Indrogeu |o water vapor These [/am-oux 
waste (irodiiets are often given scant eonsiderntlon, 
vet they nuu aggregate in weight several hundnsl tluies 
as much as tht- waste pr(Kim'ts—the ashes So. 

if It pays the frugal housewife to sift her ashi's with 
care, how mmh more iirofttahle must It la- for tln- 
power plant owner lo Insist that all of the gases oscap 
lug from his fiirnnees he examined for heat losses t 

Combustion being a ihemleal process, it follows that 
(f'oafiaiied on pope //.5l 
i>«dviv N> te YnrV N \ ripdoti price. >6.it0 jut yr*r 
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The ohjerl uf this journal In to record accurately and 
lucidly the talent fidinliflf, mechanical and tnduatrtol 
news of the day As a weehly journal, It is In a posi¬ 
tion to announce interesting developments hefore they 
are published elsewhere 

The Editor is glad to hate submitted to him timely 
articles suitable for thrsi columns, especially when such 
articles are accompanied by photographs 


How the Einstein Contest Worked 

T HK IntiTi'Ht takfii Iti llic c-oiiteat frinii llip flrKt, 
ulihp on till' liiiit of probiKH-tlvc oontoatniita 
and of tlioMi* who cxpoi tod onlv to lond tho 
oBsavs which It would hrlnR forth, linn Itoon all that 
wo could have niitlcliintcd The contost tuum have 
Itoon very handNomolv troiilctl hy our iontcmfxirnrleM 
for wo have rccciM'ii iminv rciincNts for full Inforinii- 
tioD, and II coiiHidcrnhlo proivirtion of the tH)ntentantH 
iiplH'ar to hate hiiil their hint notice of the event 
IhrouRh other loltiinnH than ours 
Khsuvh were rotS'lveU In Rrouler (piantlty from <Jor- 
niauy thuii froni iiiiv other forelRn eotinlry, donhtles* 
IS'CHUHe ol Ihe staRReriiiR value of $.'i,(KK1 vvlien eon- 
vertiMl Into marks at < uncut riitos I'lnRlniid slood 
next on Ihe list and one oi more essiijh were received 
from Atisliia, (Veehosltiv akin, ,1iiros1ii\ la, I'Yaiiee, 
Swltiwrlund, the Nelherliuids, l>enniiirk, ltal>, (’hlle, 
('ulia, Mevleo, India, .lanialtii, .South Afriin and the 
Fiji Islands (’anadil, of course, eontrlluiled her fair 
share, and few of our own stales were inissinR on the 
I oil eiill 

The ceneral level of KiiRllsh lomposltloii ainotiR 
Ihe essays from non MuRlish-speiikliiR souris's was 
about what mlRlit have been expected A man mav 

have a thorojiRh utilitarian knowledao of a fopeiRii 
toliRiR', hut when In attempts Inteiwlve literary com- 
petltloii with 11 man wliu was IiioiirIiI up In that toiiRue 
he IN at a lUsadvaiitaRe We read I'reneh and Her 
mail with ease and Siianish and Italian wllhout too 
much dltlleullv, ourselves, wc slnmld never undertake 
serliais writiiiR m any of these tanRiniRes Not many 
of the loreiRti eoiiti Ihutlons, of I'lnirse, were as 
ImlieroiiN as the one we (pioted nn this page on No- 
veiuher (ith , tnil most of them were illstlnetly Ih'Iow 
par as lileiaii (oinpositnms l)e Siller and Sehllek. 
mentioned nn aimtliei pliRe, were Ihe notalde cMs'ptlons 
lo this, liolh showed the nlillity to e(ani)ete on a fiMitiiiR 
of ahsolnte eiinalllv wllli the host of the mitive prod 
net It Sehihk s masteilj InindlinR of the laiiRuaRe 
It was that Rot honoiahle mention in Ihe islitorlal 


A lerv mateiial inoportion of Ihe essays was 
elimiautcd on the Rioanil that Uie luithois had not 
properlv lairieil (ait Ihe limns nf the lontest enlllnR 
for InlelllRlhilll\ to the Rcneiul readei As we iniil- 
latisl last week this Is uf eonise partl.s a matter of 
delhillliai and ol eonise It Is the .liidRes' definition 
tlial nnist prevail Itnl it was inihei a malter of siir 
prise, <ai openiiiR Ihe identlfvInR envelopes, to disiover 
the distiMRiilshed lilenlltles of some of the men who 
had wrllten with eom)ilete misi oneepilou of the 
eharaeter of the andlein e Unr honlhle examples of 
last vves'k should make this siilIU lentl.v ilear 

We dare say It was a forcRiaie eiaiclusloii that inanj 
essays should It over the limit, and that a few should 
lie over It to the iioint of nhsiirdltv The winiiliiR es¬ 
say contains 2,010 words plus or mliuis a reasonohle 
allowance for error in eomilliiR, that It should come 
HO far from IieliiR on tho rnRRed islRe should he suf- 
fldent answer to those who protestisl aRalnst the se¬ 
verity of the limitation, One Inqtilrer, hy the way, 
wanted to know if 3,000 words was not a misprint for 


30,000. Another cuntestant sugRested that Instead of 
disqualifying any esnuy that writ over the line, we 
ampatate the auperfluous words at the end. This 
was a plausible enough suggestion, since any essay 
able to compete after such amputation must neccs- 
Karlly have been one of extreme worth; but fortu¬ 
nately we did not have to dw-lde whether we should 
follow the scheme I'crhajis twenty of the essavs sule 
mltted were so seriously In excess of the limit that it 
was not even neei'ssnry to count their words In detail, 
most of those offenders ran to 3,.KK) words or there 
aboiits, and one of them aetuallv had 4,700 On the 
othei extreme were a few competitors who seemed to 
think that the shortest essay was necessarily tlie 
best, and who trleil to dismiss the subject with riiX) 
or 1,000 vvorrls 

The first essay received wandered Into our ollice lu 
the middle of Septemlier—and it was a gooil one too 
The Rreiit iivalainhe, however was reserveil for the 
morniiiK of Monday, November 1st We had lieen In 
(smsiilfatlon with the .Tudges on .Saturday, and so 
had the benetit of three day's mall, there were about 
120 essays Among those which were thrown out on 
the ground of lateness the honors should no doubt go 
to the mail who mailed his offering lu The Hague on 
Ol toller 31st 

We had anticipated that tho bulk of the siiiHTior 
essays would tie among those reiviveil during the last 
day or two of the contest, for we felt that the men 
taiat pqulpp<>d to attack the subject would he the roost 
mipressiHl with Its seriousness Here we were iiuile 
off the track The seventeen es.snys which wJtlistooil 
most stulihornly the .fudges’ efforts at ellmlnatum 
were, lu order of reielpt, numbers 8, 18, 28, -Hi, 41, 43, 
92, 95, 07, 1.30, 181, 194, 108. 2'2.3, 207. 270. 27.%. a falrlv 
even distribution The winner was the 92iid essay 
reis'ived 

Pushing a Good Principle Too Far 

T im .letlon of the Wm I lepai tni< iit in demand 
UiR that several of the Ioiir piers of the ilildsun 
Itlver Ih' shorteneil wll) leiidei It neeeasarv 
lor onr largest tiiinsatlantii liiieis to dis'k elsewhere 
thou at Mniihattiiii Island Several vears ago, when 
the first* of tlie sii|i<'r-llners (If wo lua.v use that 
Icnu), the 111 fated • hUMltaida ' was nearing lompletlim 
mid other still larger slilfis witc coiitcmpluled, there 
was an agitation for an Inireasc In the length of 
certain filers In the North Itlvcr to a mavlmuin length 
of nhoiit 1,000 feet After a veiv thorough dlscusalou 
of Ihe finis and I'ons of this mailer, ihe War Depart- 
meut gave fsTmlssloii for the lempoimv lengthening 
of a stretih of filers In the Chelsea District by the 
addition of UH) feet more or less to their existing 
length I’liis renders It fiossilile for such ships as the 
“< llvinfile, the "Aqiiltaulu,' the 'Imfierator" and the 
‘Leviathan” to berth at these filers with the whole of 
their length, (in the ease of the "Levinthaii.” PoO feet,) 
within the shelter of the filet and I'lear ol tlu North 
Itlver fairway The piTlisf of years for whleh this 
jMTmlt for lengthening was granted has now exfilred, 
mid the eomfiaiiles affet teil have received a fier 
enififorv order to remove the lOO-fisit evteiiston The 
ofijeet of the removal is to fireveiit any Interforenee 
with Ihe “tidal veloeitv” In the .North Itlver The 
eomfwiilos affeeted are the liiteruatioiial Mercuntlle 
•Marino and the Cimard Line, the former an American 
coiieorn. over P.l per cent of vvhosi stock is owneil lu 
America, and the latter a l{rllish (siiiifimiv . and these 
two liotwoen them own the largest sfdps that are 
engaged In the trmiMutlaiitli trade 

Now it seems to us that this action of the War 
Ilepiirtuieiit Is a case of pushing ii goisl firliiclple a 
Iltlle too far It Is eminently desirslile, of course, 
that the Keeleral (lorernnient shonUI exercise a jealous 
oversight of all great national fneilitles, prominent 
iimoiig which are Our rivers and harbors The Im- 
uieilliite Hiipervision of bidkhead lines and bridge 
elearmiees is under the care of the eorfm of Army en¬ 
gineers. a most able body of men who have fulfllled 
this fvart of their duties with eonselentlous care and 
on the whole with wise discrimination Thanks to 
them, our waterway faelUtles, In the case Isith of 
our rivers and harbors, have tieen preserved from 
private exidoitatlon No bridge can bo thrown across 
a navlgalile stream without their pennlsalon, nor can 
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any pier be advanced Into a navigable* watewwiy or 
harbor boyond the bulkhead lines wW^ tlsay haira 
laid down Having admitted all thla, wo Awl today, 
as we have for many years fwist, that in Uw InattCT 
of encroachmonU upon the width of the North Blver 
at the port of Now York, the Army engtoeara 
allowing their aoal to throw their vlakm out of 
focus. The (jucstloii of the advancement of bnUchead 
Hues Into a navigable river Is one of a nice ^djuat- 
meut bctwiTti the convenience of shipping juBSS lng UP 
mid down tlie river mid shipping that la mooted to 
the piers. 1'he minimum width between ptethead 
lines on opposite shores of the North River at preamit 
Is about 8,900 feet, or over thrt>e time* tbs length of 
the largest liners that use this port We fall to see 
how a plus or minua of 100 foot In a width 8,000 la 
going to make any appreciable difference In the ve¬ 
locity of the river current Experlooeed river pilots 
aflirm that 0»e tOO-foot extension has made no dif¬ 
ference In the tidal velocity, or if It haa, that It Is so 
small as to be Indistinguishable—and surely these 
pilots, nf all men. onght to be the heat judges of the be¬ 
haviour of ships hi North River docking. 

More serious than the question of current velocity 
Is that of room for maueuverlug Into and out of the 
pier basins uml luterferciice with passing ships. This 
Is not serious at present, nor can wo foresee any Ome 
when It will lie Comjiared with other great porta— 
Liverpool, isxndou, Hamburg—New York has thousands 
of feet width to their hundreds. To shorten the ptors 
and curtail the slae of ships lu favor ot the fairway 
Is to sacrifice the greater for the lesser problem. 

Monumental Bridge To Be Presored 

T he Roanl of Estimate, uf Now York Olty should 
be oongratiiiated ursm its deoUion to remodel 
the historic and beautlfut High Bridge scroas 
the Harlem in accordance with the siiggestloas odT those 
cltlsens who wish to He<‘ the liibercat beauty ef the 
structure iireservwl This is to bo done by spanning 
the river with ii single stone arch Ins^d of making 
the crossing with a straight steel span, as was 
originally siiggostisl 

The rigidly utlllfarlim spirit which for so many 
years controlleil the growth of this metropolis has 
lieei) softemsl, lu these later days, by a growing ap¬ 
preciation of the claims which considerations of beauty, 
liarmouy and dignity should receive In the planning of 
city Improvements and the design of Its monumental 
structures. There can tw no denying that for the 
lack of thla apprivlatlon, New York City has suffered 
greatly In the yi'ars gone by Historical landmarks 
whUli W'cix' closeh Interwoven with the history, not 
merely of the city. Imt of the natirm Itself, have been 
either ruthlwsl.i swept aside or suffered to fall Into 
Irretrievable decay 

The Justly iclebrnteil High Bridge came very near 
to lielrig a css*' in point Happily, the demand of the 
Wm Dopai'tment for the removal of tertaln piers whleh 
obstruct navigation In the Harlem River will now be 
met lu a way whleh certainly will not spoil the ap- 
liearauee of the famous mpieducL and may well, 
indeed, lie found to grace U with added beauty The 
jilaclng of one large inch In the center of the long 
Huccesslon of unlforiu arches which make up the 
bridge will Intrislnee a pleasing variety., and in 
spanning the river In one great sweep, the arch will 
• oraniond Itself to the engineer and the *arcfaitect 
ns an appropriate soliitbm of tho problem The more 
HO, since the cut stone from the dlamantled piers In 
the rher will provide Hiifflclent facing material for 
tho big iirdi, and will secure the happy retwilt that 
it will harraoiiiw, not merely In form but In Mrfortng, 
with the rest of the stnietnro. 

Historically, the High Bridge aqueduct wlU always 
he of interest, since It forms an important link In 
the first attempt to provide Now York with a water 
supply adequate to Its existing needs and eapablo of' 
meeting the increasing demands of the future. The 
Croton dam, the aqueduct and the rer'eiving ahd dis¬ 
tributing basins In Central I’nrtt and at Forty-Sstcond 
Street and Fifth Avenue were all bottt la UW early 
fortlea. They have now lieen ontbuQt by thg great 
Catsklll reservoirs and aqueduct High BrlAgg, how¬ 
ever, will remain as a concrete evampl e of 
work done by the engineers of thkt oarly period, 
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• Bngineeritif 

The P«y«f of a Qoadburat Is vividly demonstratod 
In tlm ipoeent axperienct of Toledo, Ohio. Bloek paving 
onoa oettHint sand cnidilon was washed away dnrlng 
heavy ralnstonna. The blocks are being replaced on 
an aebestos binder coarse, which provides a much 
better bottom seal ajfalnst water. Phb^go Is also ex- 
perlmeatlng with asphalt-sand cushions 

S iUfornla'a Water Supply Problems. — Owing to 
t rainfall in Cnllforiiln, numerous scliL'iiieN are 
proposed to provide water for towns and IrriRntloii 
Several of th<w schemes IriroBe larve ex[KTldltures 
and all require the movement of wafer over long 
distances. In two caws If is propomsl to divert rivers 
(smipletely. 

Rapid Flltratloa. — Sir A. C. Houston's thirteenth 
researeh report to the iletroTioUtaii Water Hoard Is 
shandy crJUcised from tlie water engineer's isdnt of 
view, largely on the ground that slow sand filter l>eds 
in practical use ore compared as to their working with 
a minute lalioratory experimental tllter, conslsflng of 
a glass tube of alxiut 18 tnehes lii length and % inch 
In diameter. In a recimt issue of the Survi nor 

Steel Tiree Imbedded in Concrete. — In onler to 
Bjivc head-stmce u railroad has built hridge.s at In- 
dlanapolla in which the spaces lK'twe<-n the cross 
1-ls^ms are filled with rtdnfonssl concrete This 
glvoa a wateninxif floor with mlniinuiti tliKkneas 
The rails are tarried on stei'l sU'Cpers set In the con¬ 
crete, and ar« fastened to the sleejiers by dogs which 
(an be rt'nMived without disturbing the fpsir 

Rammed'Earth Constmotian. — Architects are sug- 
gestlug that the high (sist of Imius*- building in 
America be nMinced by the uw of a compressed earth 
f'layey and somewlmt sandy loam Is mixed with 
straw or hay to prevent cracking The wnll Is built 
in aectlona by means of a movable frame Into wMch 
the moltrt earth Is rammtsl or iKuttcu In 4 inch layers 
'I'bc outer aurfnee of this so-called wall can he color 
washed or treated In various ways 

Read RttlMing in Shantung.— In coimection with 
famine relief measures in Shantung, surveys arc being 
made for tho oomrtnicthin of a dirt road from 'rnng- 
ehangfu and Wutlug, two Imiiorlant centers In the 
Province. The propossl would appropriate the sum 
of $SOtl,000 (local currency) The roatl will isuietrate 
one of the worst famine districts of Shaututig and 
afford direct cminectioii with the main railway line 
from Tientsin south of the Tungtae Itlxci. 

Concrete Beam Testa.—These tests were conducted 
by the T' S Iteclamatlon Service at North Platte 
IVyomlng, tinder ixnidltlons simulating field work and 
were made to determine the advisability of using a 
l(H‘al gravel ns an aggregate. Some of the resultant 
fsaicluslons are of more or less general application, and 
these may lie sliortlj mtmmarlved as follow b (1) The 
strength of lieama enverisi with sand during curing 
showed an Incmise over those not so covered of from 
40 to !V) iicr cent , (2) 1 : iiVj o lieams coNered while 
(iiring tor lioth .'10 and 90 days ti'sts were stronger 
than 1 t!, 4 beams of the same age that were nor 
isiverisl while curing, til) where ixincretc dries out tisi 
qnlekly there is a marked decrease of strength 

Corrosion of Railroad Tie Plates. — A series of 
tests have Ihsui made by the New lork Central l.lnes 
with the Idea of finding the magnitude of the corro- 
sUm on tie plates, aud the Imst method of vednclng Its 
amount. The tout plates were Insertisl either in the 
track or in exisised jKisltlons, and the results show 
that corroatou occurs mahdy on the under surface, the 
amount of corrosion lielng measured by the isTeciitage 
lose pf lyetght during the test Tests have Is'eu maile 
on apOclal steel, Bessemer steel, high carhou Bessemer 
steal, open-hearth aUnil, pure Iron ami malleable Iron, 
such tests taking from 2 to G years, and It Is shown 
that flte wrroalon Is a minimum with a steid contiilnlng 
0.26 per cent copper, 

StMl Reirfaciug Wood for Concrete Formwork.— 

Until two or throe years ago fonnWoMt has logged In 
Its develepmdfit In oomparlson with other factors in 
the noe of rolnforcod concrete, states Technical Jtevlew 
The Increasing cost of timber, howeviw. Is bringing 
About a rovolntlan In formwork. Steel ffirms have been 
used, ludoed, for tome years in the coustruetton of 
coucrote tunnels, oewers, and curbs; but they 

are paytloalarly euoeeaaful In column work, aud have 
beep In vm alnoo 1911 for floor work. They are now 
betfif (ntroducod In fl«t Blab constrnetion. The chief 
nroUoin yet to bo solved 1* tholr appUeation to the con- 
atnictlotk of concrete besms and girders, after which 
entity, oonewjt* bnildlnga can be constructed from 
otoftl fof»w at least, 99 per emit salvage," 


Science 

The Federal Government has purchased the Quaran¬ 
tine Station at New Voik from the State of New York 
Tide includes Hoffman aud Swinburne Islands In the 
outer harbor with their l■ulldil■gH and tsiuinment In¬ 
cluding the boats It Is di-sirahle to have tills great 
gateway of the Nation under Pcdernl control 

The American Metric Asaociatlon recently held its 
fonrtb nnmml ro(>ptliig and dlHciissed ibe iucuiih of lii- 
trmlucliig the system into the I idled States A bill 
Is now liefore Poiigress to cstablmli it as a singh- 
standard, after u tiansltlonal jicrlod of ten xenrs 
Bvpil the war docs not Nccni to Iniie iniide aiiv iiiiiterlal 
advance In the use of the mctiic svsicni Om- iircseiil 
system was descrllicd l>\ Profiss.n Keiinellv as ' the 
itirse of Babylon, the old iiniii .d tin sea, whose tail 
is around our iie<-ks 

The Alpine Club and Royal Geographical Society 
are niuking plans to i limb Mount Kverest. Jti,is»2 feet 
above sea level and lonsiMiueuth Ibe Idgliest luoun 
tain In the world VII upiimui lies ,.m.„ i„ iia- fesd 
hills are practinUlv iiakiiown .Mount Kveiest Is 
guarded not oiili hv Valine lint In man lot it lies 
on the frontier of Nepal aud 'libel two l.tuds vliluallv 
elotsMl to the ex|ilorer portiiiiab'li isTiiilsslon has 
lieen gnuiteil by Ihe Ualal l.aniii at Lhasa so tlial 
tlie diltleulties aie now nieielv those of the iiiounliiliieei 
The hardsIdiiM tauiiot be oveiestliiiHted and Ibe liest 
experts of the world will be <ousul|isl At least two 
years will lie lonsuinisl befoie there Is auv likelihood 

of sueiS'SH Vo penk of over Jt.tHIK feet lias I.. 

nsocndetl, so that If is not hnown how (be ivpiorers 
will stand the eudurame test 

A Depot-Laying Expedition in the .Vrctic, earned 
out by Giipt G Haiisi'n bj ouler of the Norweguiii 
Governuient for the heneftt of Capt .Vniiindsen, is re¬ 
ported 111 Uie l.<0Klon 'I nil Cl to lone c omiileled l|s 
work safely After wintering at the JCskiiiio settle- 
iticnt of Thule, In GrtsMiluiid, Hausen stnited laii th In 
Munh. 1920, a< etMiiiiaiiled bv seveial KsKliiios w lio 
hud formeriv seinsl uiidei I’ean 'I'lie p.n n followed 
the mast of (Jreoidiiiid to the not lb ol I rankllii 
Island and then ei-ossed Keiinetly Clianoel on the 
lee to fJnoiiell Land t'.ipi- slo'ild.ni w.is loinaled with 
(llflleulty, on aeniunt of evtiemelv mugh puek, and 
llie goal tif the exisalttlen was reai lusl at (’his> <’<d 
iiinWa, Grant Land The serlea of depots laid to 
that rsilot will enable Aiiuindsen, If Ids drift brings 
bun near Cu|e Columbia, to tiavel theme bv oasv 
stages to the iMidsb settlements In Gieeiiland 

The "Bicentenary" Expedition to North Green¬ 
land.—Under thi.s title Lauge Koch, the Danish ex- 
plorei, sets forts m ihe (.ron,uphicut Itr, ictr his pl.iiis 
for a geograplibal and gisdogleul eviieditbm to Voitli 
Greenland during the v<ui HGl, wlibU Is the 2tKltb 
iimil\eisur.\ of Ilinis Lgisles deisiitiiie fiom Coism- 
biigeii as a mNsionarv lo Gieeiilnml, the (list step 
In the system,lib <oloiii/'afbin ol Ilanlsh isisscssoa's 
In the Arcllf Lauge |iolnts out that the whole 
(oastllne of Greenland Is now known, and that the 
(oiist of I’eaiv Land. Ibe most liui< < esslble pint of 
Glismiaiid, has been leadiiHl from both sides The 
lutiulor of J’eiin Land, liowevir. Is absolntelv un 
known 'Pile new expedilion Is already in the field, 
having sailed fiom Copeiilmgen .lidv 16, 1920 foi 
Bolawfsoji Bay. in Inglelield Gulf, where it was to 

w Intel Koch Is acisniiiiaiiksl bv a liindsb eaglneei, 
C V Shift, who Is an expert In the use of tiactors, 
wlib-h are used In caM.iIng iiroMsbms across the 
Inland lee 

Geothermal Data of the United States.—U ,S 
Gcsdogleal Siirvev Biilb-lln 701 bv X H Uni ton, is .i 
lollecdhin, bv sLites, ot ill avall.ible dat.i of sub 

teirauenii teniiau iitim-s in this ccaintiv Several 

liuiidred of the obs(>rval Ions rcs-cirdisl lii this bulletin 
were taken by fh(> author and Ids associates vvttli tla- 
Inirtcm twlf-reglsterlng uiii\lmuin tlieimometc-r, which 
Is a slight uiodlfleHtlon of tliat uses! by VMlliiim Hal- 
bs'k The geologlenl ic'latlous of the wells in each 
stale are discussed In most wc-lls that (s-iietiatc 
sedimentary rca-ks no! gn-ntly distnrbcsl thciv seems 
lc> !«• no distinct relation lictvv 1-101 the formation 

IM-ncdrateil and the gc-olhermul gradient A striking 
exis'ptlon Is the lies Xlolm-s well In Iowa, which 
shows a sudden change I nan a rate of luerense of 
1 degree in 7.6 feet above tlie ih-voulnn to 1 degree 
ill 272 feet Ih-1ow the tc«p of It 'Phe Comst<H-k Lode, 
Nevada, Is iiotisl in the bulletin ns n well-known lii- 
sianeo of the Itiflueuee of hot voleanlc material be¬ 
low the surface in raising the geothermal gradient 
In the state of Washington heat from old lava flows Is 
assnmevl to Ik- the cause of uiiiisnally hot flows of water 
fivim well*. Ttnnsually low gradients In the northeni 
I’eutnsula of Michigan have l>een ascrlhed to the 
proximity of laike superior. 


Automobile 

Production Costs in England.—Interesting comment 
cai the liicreasisl costs of prcKluetlou in England is con 
talnod 111 the- house- organ cif u Nottingliniu automotive 
m.iiiufactiircr 11c stales that mechanics’ wage-s have 
UK rciisi'd over JCKi |)ci cent, lulinrcrs' wages 2CS) per 
cent, and apincnllcc-s wages 2411 is-r cs-iit SImilai in 
ilc-asc-s lime oec-iini'/l In tlie iiriees of materials, Inin 
tier exists having iiierc-ased 21(1 per c-enl. lion castings 
2'{6 iMT cs-nt, steel IS,', jier ec-iif, stampings ‘21". )s-i 
cent and alnuilniim 17' pei cent 

Recovering an .Vitlomobile Top,—It i.s no longer 
ncsc-ssiirv I'm the molmist to lake Ids ear lo a trimmei 
01 to am sliiij) to liave llie lo|i reiailrecl or rc-newed 
A new' cxiver for llie to|> can Is- jiiiri iiascxl. made up la 
siieli a iiiiiiiiier lli.it oia' can lait It on one's sc'lf vviflimil 
veiv nine li i-ftoil 'I In-se m>w cxivei s are all sewed 
logc-tbel ecini|)le(e willi tacks, c-urtaln fustenei's, bind 
Ing, wc-l(s and wllli i.inited nisfrlic tiems telling Jiisl 
bow lo lake-oH the- idd cvia and applv tlie new It Is 
so sliopb- .ind |H Ill's aie s,, di.u ,, sming ci( fiilli 

"ill pel cent is nmde m. Ibe inne ol a iic-w lop A ts-r 
fc-ct fit Is guuianlixxl wIm'ii Ihi c m 1 ei 1 name, .vc-ar and 
iiKHlel iiunibc-r Is ghen ol tile car the new cover Is 
wantixl fill Covi'is are lailmed |i> Ilf that car ainl un¬ 
made in Humeleni vaiieli to lit even kind of car tlml 
was cM'i built, so Ibo makois il.iini 

Spark Plug Sold Under Three-Year Guarantee.—So 
liimh inaiviined is a lacaiilia-nt spaik )iliig coin ern 
llial till II spark ping is nnbi i-.iliuble, that they have 
iiiiiugiirulc-d an i-xIoiihIvo untiiami idlverllslng eamplugn 
which Is now being iiaidnileil tbiough tbe various 
c baiiiiels of public lt\ lo tbe tiaib- and umtorlrig plddb 
slating that (liev fnllv gnataidec i-ac h plug against 
bienkngi- .iiiil delis live w01 kmansbiii lor ,1 pericsl of 
three vi'ais lleiiaiftei even spin k jilng imrebaser will 
Icaelve a signed gnar.iiitec- bmid wilb (*ai It [dug If, 
witliiii a pc-rliMl id’ tliiee veais fimn date- of sale Ibis 
plug should bn-iik m |iiom defeclive Ibroiigh no fault 
of ibc- owiic-i, It wdl be rc-pimed iilisolnlelv free of 
< lunge if maiUsl logclbei with ibe inopei sigiii'd tsiiid 
direct (o Ibe ni.irest biancli 01 lo Uie faetorv 'I'hls 
[iroves bow tliorouglilv vaiious automotive iinslucis 
have- boon dc-volcipisl and shows bow one part that 
foniieilv g,u<‘ cxaisblc'i able limihlr lias Ih'oii trniirovecl 
te the point vvbc-re sin b a broad gnarimlee can be 

Truck I-egislalion and Food Coats.—It is eatimated 
Ibal (liiiiiig tin- pasi veal appi ovliiialclv 'ir>(),(X)9,(X)0 
lulls ol faiin iiiodnils weie li.iuled lo maikot in inotoi 
iMicks bv tile funnels and gaiileiieiR of tbe I’lilled 
Stales, and Ihe udual opeiating liguies show' that 
molor liiick Irans|im tal 1011 Is ivvlee as ilit-ap us horse 
druvvti IIaiis|!iir1atlon Thus l| will be seen says a 
pioinliieni maniifac tinei, llnil li-gtslalIon which hits 
niotm trucks lilts at tbe vc-n source of the life supply 
111 (be ja-iiple, to iiiivviseh legislate- agnliist tbe mo 
(01 (link Is (o lake- food mvm fiom tbosc- vvlm nv-ecl 
It and to Inc lease Us exist Much of Ihia S.'Vl.IXIO.IklO 
imiH of fis.d pnslnils liaubsl from (be farm to ibe ellj 
bv triieks was of a iioiishnble naliire, and liundredB of 
llimisands of Ions of It vvoulcl have lieen losi but for 
tile rapid tinnsiHirlatlcm ih.ssIIiIc wllh the motor truck 
The inotiir truck sc-ivos the- needs cif the iH‘0]ile and 
It is fill Ibe ivcsiple, ImiiIi producers and cxinsuniera, to 
sc-o that tin- molor tniek Is glvc-n a sciiiare deal and la 
nol disc-i Iminulc-d against 

Code of Approval Signals. — Registei of Molor 
1 c-htc-lc-s I 'riink .A (JiKsIwIn ot Massric linsetfs has np- 
prcntxl a series of band signals fm powc-r vehicle 
drivc-rs wbieli aie lirartlc ally tbe samp as have been 
approved bv the- state oflielals of I'oiiiieetli ul, and tbe 
Massac busc-tth Safe Uoads l-'ixIiTUllon has nmli-rtaken 
lo carry on a eainpalgn of (-ducalion among all vvbo 
own anil drive- antoiuobilc eais and trucks Tbe (dgnaW 
arc- lU-serlbcxl as given iiv a driver si-atixl at tin- b-ft 
Hide of the machine, but lliev can la given Just as vvc-ll 
with either liiuid. I’he ccsli- is as rollows Stop, e\ 
tc-nd the left arm and hold It stutioiniiv, with all fingi'rs 
(-xtc-iidixi and c b.se (ogotln-i Left turn , I'vtcnd the left 
arm and hold It slalioiuuv with tla- indi-x finger tsilnt 
ing and tbe oulei tlin-o lingers elosixl Kigbt turn 
i-vteiid tbe left arm with the fiiigi-is <-\|eiided and 
the palm upward and rotate- it from tbo rear to the 
front Back, extend tbe left arm with the lingers o|a'ii 
and close logetber and tbe palm vertical, and move It 
upwaid and downward Inan a liori/oiital isisllion 
Turning give- the' ladt Tiiin signal aini rc-ia-al it 
niitll tbe veliiele has bix-n turin-d and lan be driven 
cllrc-ellj uUc-ad When turning always drive forward 
and turn info and with the tiallic moving In Iho dlrc-e 
tion opiMislte to line of original raovement The arm of 
tbe driver should alwnvs 1 h> oxtendc-d full length and 
held a BufilelenI Ic-ngth of time Ui juatlfy observation 
(if the clrlvors following. 
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Open Roads All Winter 

Definite Snow Removal Program in Northern and Eastern States 
By M. R. Reynolds 


T nr.NK niiKlN Iji Stnto west of the MlHHieHlppl 

aud uortli of llic Totomat, exoejit Maine, Vermont, 
New Hnmimhlie aiai New York, are hclng kept clear 
of anow tlilH winter for (he llrst time in history, aud the 
iiiitomohillM wIki deilreM to use his paaMtuiKcr car or 
motor track dariiu; cold wcatlier can lio fsi nearly, If 
not i|ultc. IIS MOKI Ksfally ns hi' could in the Hummer 
In the jBiKt, wlicn lii(;li\va\H acrviHl only their Im¬ 
mediate loiallt} I hole weie no serloUH <HmHpuUenc«*H if 
tile roiels in tlie Nortliern Slntew remalneil ImpUHsaldo 
for three to the months each winter lieeause of snow 
SlelifliH took till' iilaeo of wheeled vehicles while the 
snow wns on the Kronnd, and at points where the road 
was drifted full, tlie traIHe detoured tlirouKh the ftelds. 
W'ltli the isimliiK of tlie imtomoliile and motor truek, 
eondltlons liavo clmiiKed. Twenty five miles now are 


Production baa Increaned more rapidly In recent 
years titan tiin eaiiBcIty of the railroads, and tbo 
motor truek has stepped Into the breach and made good. 
This Is demouatrattal by the Increased amount of 
freight tonnage moved annually by motor trucks, In¬ 
dicative of the relatively constant freight trafllc over 
roads which are open the yeaa round. Rural prod¬ 
ucts, particularly those of the dairy, are almost en¬ 
tirely dei>eiHlent on the highway, and In some of the 
Kasterii States factory Interchange la now largely car- 
rleil In trucks 

Heavy eapimilltures of money are necessary to keep 
the main trunk roads open in the North and West dur¬ 
ing tl»e winter moiitlis, hut In sections where the work 
has liecn enrrh'd on In former winters. Its value has 
tss-n NO apjiareiit that a concerted effort is being made 


keoidug the specified roads open, but highway eonuaU* 
sloners learn through experience and a Callum ttbla 
year may be turned into eminent success mnct Wintet. 

The plans for keeping the highways cgisn In winter 
differ somewhat Jn the various States, but thrtr acttial 
Held methods are similar. Preventing snow troin 
drifting Into the highways In objectionable quantities 
and Its removal after It has lodged there are the two 
main gronpa of activities of the snow program. Pre¬ 
vention in, this Work, as in many other kinds, Is cheaper 
than penssdy. 

Snow falls uniformly and lies as It falls when there 
Is no wind with the snowfaU. Usvially, however, there 
Is more or less drifting. Snow moved by tbo wind is 
not usually lifted far above the surfuce of the ground, 
the distance depending upon the velocity of the wind. 



HH (l\c 111 till' diiv i,f till- liurMc, null iin ojmui hlgbwny 

III tlic IrnuHiHirliitliMi ol ninnv kliiilN of frclglit. motor 
(riicIvN buve ■Huppliiiitcil till- riillwny In vnrIoiiH sec- 
tioiii of the country Ouc of tlie prim ipiil rcuHous for 
tills in tlmt com m< nil tics cun be movisl Nliort illNtnnces 
more uulckly by truck tbnn liy tinlii if llic tniik 1 h 
to rclHln tile place it lins won durliig tlic Inst four 
M'urs, the main lilgliwuys wliich it IrHvcrncH mimt he 
ki'iit open nil winter Modern tiigInvHy triiimportHtion 
(iinnot be enrrUsI on at oonvenicnci- and trciited with 
Indifference UHlInmds do not abandon tlidr shlpixTS 
wlicu snow drifts tilock transportation, ulthongh It 
would often b(> mori' iirodtable to Stop train service un¬ 
til the rails are cleared bv natural agencies Railroad 
offlclals realize, however, that production stops when 
iniiiaiiortatlon halts, ami they use every effort to move 
Lmfllc with daily regularity 


this winter to keep the main highways In all the States 
north of the Potomac and west of the MisHlsalppi open 
to motor transportation. The Bureau of Public Roads 
of the United States itpiurtthent of Agriculture made a 
Htuily last summer of the situation In the«> States 
with regard to snow removfcl. As a result of this snr- 
vev. the bureau has prepared a map which shows the 
roads that will be kept Open In Connecticut, Massa- 
chuHetiN, Delaware, Maryland, New .lersey, Pennsyl¬ 
vania, Michigan, Indiana, and Illinois In other States, 
notably Ohio, snow removal Is the task of the towns 
or counties, and while the State highway dejiartaent 
assists in every way possible and urges the necessity 
of the work. It Is not authorised to initiate It Thns 
far, snow removal In the States In whleh It has been 
attempted has worked admirably. In event of ex¬ 
tremely heavy snow In sections not well prepamd to 
handle its removal, dllHcutty may be experienced in 


It Is then deposited' on the leeslde ol obstraettnns as 
back of such ohstrtictlons there la « body of r^atlreiy 
quiet air. Almost any obstacle suob as Weeds, heihi^t 
ami fences will dear the air current of snew 
causing It to he dep<islted In die relatively quiet apace 
back of these obstructlcus. 

The first steii lu preventing snow from drifting Into 
the road Is to remove from Oic riidit-nf'way evoryfWc 
that can cause. dttftiAg. Weeds aud tall gnao, tha mm 
common oonrees of trOubie, should be cut down aad 
removed even tf they *re no mote than a foot or two 
high. Hedges, trees, and tight fences mads pf »«. 
atona or picket also Wsy cause highways to MU Vlth 
drifts. Wire fsaces being open offer ao obetnutism to 
the wind and do not create a condltico 1» whhA sOeW, 
will be dspoalted. Many of the obatntcttffia whMt 
funse drifting can be readily removed, h«t tiWM IMd 
(ftonllnsef os page IIT) 
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StaiM* * ^ dtMfe 

Bf Sinjr A. il«uit 

W HBN tto tb«ati*l(!al 
jMr^Vcer iB Btde to 
tirinf irom taU Mulletwe a 
KAxp *tf(, aatuulahuiflttt and 
tue nway “I wowlar how 
they dM ttriK f«el« be has 
■scored «»trtonjd) ot te<^- 
iilque. Ocoa«l<m*lly the 
wlu>le wetbm ut a play la 
hiitlt anmul aome “Ktunt'* 
the Bta«hiK of ^■hU'b caUa 
for the arrvIOiM <>f a me- 
fhaiileal imgtneer. 'ITwre Is 
otie •nob la New Tork bott. 

And la wveral other of the 
new prddacUon* mecbnulcal 
Kculoa haa added eorae etrlfc- 
Ing OF Burpiialiair feature. 

froetlcally all of the 
American plays are "niaun- 
fuotured” In New York. 

Many of the mechanical ef¬ 
fects reaulre cumlierHonie 
liaraptaeruatia or even alter¬ 

ations of the staite or thea¬ 
ter and 80 cannot 1» taken Scene in which the airplane “craBhe#*’ to the atatte with all the realism of a serious accident Unit enii he iiliiiiKsl on tlie 

en tour. A elimpso from world h rntK 

*l)sck stage" at some of the tbrlllera aloug Broadway day, and sonietlmeH twice a clay, with only minor rc- Now the (jiiect fenture of thla wni is tliiif the rats 
may prove interesting alike to tboee who will not have pairs from time to time arc not altoKother to Idaine 'I'hc.v wiuiplj arc the 

the opportnnity to gasp at them personally and to those In "Hally," a new' Zlogfeld production, the audience aaentN for the ultiiuntc encni.v 'I'lioy (nrr\ the lice on 
who will vlalt one or more of the productions and la started during a ballet scene In the laat act when tlieir halrv conts. and ilic lice, in turn, (iirr> the 

wonder “HoW la It done?" the whole stage, carrying a chorna of alaiut thirty, Imcllll uhidi arc (iic true and iilliniiili' troidde makers 

"The Broken Wing" Is the play referred to above. moves forward until It covers the orchestra pit. and The rii(>. living the liic to the living ijiiarter‘< of man, 

It Is fabricated from the adventures of an Americau then glides hack Into place and the lice in dm- conrMc iitlcniiit to atlai li tlicui- 

nirman who crashes his plane In Mexico In the The utechanlsm of this efre<-t also Is very simple sclveK to man It lb by Htinging niau that tlic lice 

first act a real airplane crashes to the stage with all The stage need la a double one, the opiior stage iH'lng Introdiu-e the dangcroiis bacilli into mans system, 

the reatlam uf a dangerous atxddent. Not tong ago the atmply a low platform mounted on whwls, the forward thins completing tbc diulii of e'cnls wlilcli arc ilie 

maker «f the particular airplane need In the show half having no auptxirt Ibirlng the first part of the txitloin of many plagues 

asked pcmlaalou to view the "crash" from tiebind the scene two wedge-shaped platforms lit snugly against Of rats there me a gn-at many It is estimated tliat 
scenes Ha was readily granted (termlaaloa but-ad vised the forwanl edge, serving to gi>e It the appearance of in I'arls alone (lieie are over fl^o iniUion niLs—(smsid- 

not to do It. a solid stage only slightly elevated and to support the oiably more than llie iiuman ts>li>da(Inn 'I'he damage 

"It will epoll it all for you." he was told. forward half Just lief«rc the stage la moved forward, enusisl liy IIicm' nils is too well known to require 

Kor this BtAge<1 "crash," like many other stage ef- these pief-es are pulled Into the wings Most of the elnliorulion, a jw-rson of mathemntiea] mind might 

fects, is mystifying ciriefly because it Is done so sIm- chorus is moved to tlie back of the stage so that It will tind luw ti dl%erHlon In calculating how much foxl such 

ply. It Is wsU known that the magician often relies not tilt and it Is then moved forward by means of a a vast colony of lais consumes a year 

i)|>on the fact that the mind usually seeks a compli- windlass mounted beneath A safety calile allows the 'I'he war on rnts may be conducted on an olTensive 
csted, rather than the simple and obvious oxplauatlou stage to go fonvard a certain distance and then It is or defensive basis depending upon (ondltloiis In of- 
for what wo see, to hide bla tricks. pulled back aud the wedges slide liack into pinee. fenslve operations ibc (barmlcr of the work vnrlea 

In this case a carafully selectivl rope Is attached to The New York lllppcslronie U famous for lU elab- ucsordlug to whether the rats are hunled in the oj)en 

the airplane In w tft a way that It breafca just before orate stage effects and it suripHes this year itcrliaps or In siaiees (Upable of being bermcticnlh sealed Oh- 

tbe machine atrlkes the stage and takes up most of the the moat mystifying of the "Utrillers.” In tbe Uiml \iouslv, tlu' Iwst melhods arc those winch destroy the 

sliock of fall The wings are looaely fastened so that net a eonslderaWe portion of the chorus march with liic ns well as the rats, for there is Utile gainisl if tho 

they br«ak off when the rope snaps. Tbe airplane is heads erect, like aoldtera on dress parade, down a set lice are peimitted (o He*-k lefuge on man or noarhy 

complete with Its engine hut the compression has lieen of aletm Into the groat liathing |a>ol with which the animals 

relieved and the projwller Is given a whirl Just as otogc la equipped I'hey sink down step by step until In phuvs tapalile of licing henuetlcallj w-aled, re- 

tho machine alarts Its drop. It carries two men in its tbe crowns of their heads flnally disappt-nr beneath the tsiurse is hud to iisphyvlatliig gas, and as n rule 

ptungH to the stage and a real airplane motor r>ailng water. The strange ftart is that they do not come to sulfurous gases me employed The heav.t gasa-s are 

ill the wings, op until tbe instant of the fall, makes the the surface. Ai>pareuUy they have betm swallowed up directed Into (oiiieis In order that tliey may sink down 

illusion ODUvtndng A safety cable, anchored back of or dissolved by the water, into rut holes and hidden places 'i'he otieratloii tcr- 

the atage, passes through the fusehu^ and around tha P^om "back stage" one sees quite a different ja-r- mlmitiMl, the spaie Is energetically ventilated to render 
motor ao that there la no chanca that tbe machine, formanee. As each girl sinks beneath the water she the iinnosphcrc norniiil and to prevent tlie deterioration 

weighing over a thousand pounds, will plnoge into the dives and swims beneath the water to the front of the of various surfaces, which are often alTecteil eaiH-cliillv 

audlcnoe. The strengtli of the chock rope, the height tank and then s-omes to the surface under a shield when warm niul liunild gases are used 'I'he last 

of the fall, etc., bare been calculated so nicely that dropping from the footlights They walk to the side trais-s of gas cun he destro.Msl by vaporising ammonia, 

the same machine la able to crash to the stage every ((foaMnaed on page ItH) {('tmiinucd on paye JJfi) 





jfct hi*it X^'i SSly hoM sssm. 

tit pmAb 


(MHkrgTOMtd p s n s si iaay Vlltill* m» Of tim huatsn swoop* itown on thsin whS his ast Rtsfctr Preparing th« go* generator for gassing 
Til* Iitsa Shown la hath tMSl view* sn t>ri>fsosloasl sat hsnturs. ondertaking eontmeti for rlddbig Inititafloni of rste 


Hmss «un him m0k« rat' Imntteg a prpfasaion and receive high remuneration for their efforts 
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Relativity 

The Winning Essay for the Eugene Higgins Five Thousand Dollar Prize 

By "Zodiaqac” (L. Bolton, London, England) 


r¥''HK rendrr Is iJi ohfllilv nc ((iiHiiiti-il 

I Wttll til' llU'tllllll Ilf SIK‘< lt,\ Itiic ikinI- 

tiiilis i)f 1)()1 iiIn 111 tl liliilic li.N tlH'lj itlh- 
liiiiit'H troiii t«o uiiitii.illN jii‘iiH'iidiciiliir 
lilies, or if the imliils me iii sjincc liy tlieir 
illNf.iiices friiiii itiii'c luiitiiiilh iiciiifiidlc’H- 
iHr idiiiK's lll>c iidjiiicnt sides of ii (iat- 
Hliled liox 'I lie iiielljod Is in fiief In eoui- 
iiion UH( foi e\lilliitlmf lelittUiriH lietweeii 
(limiilllies In (rrii)diH or diiinniiiis I liewe 
nets of iwes ns fliev me i iillisl together 
«ltli HIM HI Hies used foi iiieiisnrlin:, iiinsf 
he Hii|i|iosi'd rljfid, oriiernise tin e\eiits 
or jioliits wliieli lire used to sjieeif.v 

me iiididliiite The lenctliH wliiili loeiite 
HIM |ndid nith refeieiui fo ii sol ot hxoh 
me I iilled Its eoordliiiiles 

When hill li H\Kfems lire iisisl loi jdMH 
leal imriiones, tiun iiniKt he Hii|ipleiiientisl 
Ity 1 hieks to ennhie the tiiiieH lit w hl< li 
•neiitH iKotir to Ih' deterinliied 'I he 
(locks ninst he sy m hioiuju'd, niid must nn 
nt the Slime rule, hut It mitsl hiiIHi e here to state ttml 
this iH jioNslhle without iiidieatliiK how these iMiidltlons 
call he uttiliinsi A Hvsleni of n\eH with its idoeks will 
heieinnfter he lalled ii li'iiiine of Iteterenee, and exert 
oliHi'iver will lie Huiiposed to lie \ti<nlded with Hueh i) 
frame iiartnklnt; of hm iiiotloii All the ohjeets wliiidi 
partake of an iihherxei's motion will he i .vlled his 

It Is II iincMlIon wlietliei iimoni: iiU )ioHHihl<‘ timnes 
of relerenee any one finnie or class ot frnmcN la luoie 
Niiltcd Ilian iinotlici for the mathennitii nl Ntateuicnt 
of [ih.xalcal law a This Is for cviicriencc to decide ami 
a ITItielple of Jleintivil.x is n suit.'nl cmhiKKlnn the 

Tke Mechanical Principle of Relativity 
It liHH Imen iimi ejtinned tliiil nil sm h liiinies are 
eiimiHy aiilluhle for the ninlheiunlh nl Ntiileuieut of 
Kenelill iin'c htinUal lilws, piovtdcd thnt fheli imitlon Is 
reetlllneiir mid titilfoiiii niid withoiil rotntlon 'J'IiIk 
fait Is eomiiri'hended In the neiieinl sinteiiient thnt 
till tiiKK <•('>( ratrd finmiK uf itfiiiun an i iiuirali'iit fin 
lh( Htijfcnimit of till' i/niiTiil tim t of nn ctiiiiin s This 
i« the lueihnniciil prlmlple of rehillxilx 

II Is well reeoitni/isi liowmer tliiit the lows of dj- 
niirnhs ns hitheito stilted linohe the fidlowlnc ns 
snmiilions 

111 l,eiiKtlis of litfid hollies me niiniTexied In the nm 
lion of the frnnie ot lefirenee 
(Jl .Measuissl times are likewise nmUIccteil 
'I lint IS to siiv Ihiit HIM U'liKtli meiiMned on his own 
svslein hy either of two rehitivol.t moving olmerxers ap- 
peni'S the same to holh ohseixers, or that lengths of 
ohjects iind nites of eloiks do not niter wlinteTci th<* 
motion rclathe to mi idi.m'rxer ’I’hese nssumiitioiis 
seem mi olnliMls that il is simeeix perisdved thnt fli<>y 
nre nssuiniilioiis at nil Vi l this is the i use uml ns n 
lunltel of I'm I I hex nre hotti iiiitiiie 

The Special Principle of Relativity 
Allhonifh nil iiiitu i elei lUed f mines of lefereiiee nre 
(sinix lileiit for the iniiiioM's of uieiiinniinl lows, this 
Is not the ense foi |ih.xslcnl Inxxs I'eiiemlh as lonif ns 
llie nUixe snpiiosllloiis me ndhered to hlectrouiUK- 
nelh InxvM do niter thin foim miordiiic lo llie motion 
ot the timue ot leteix'ine, tli.H Is lo snx, If these sup- 
posKloiis me Inie, elcclloinnipielir naem h's mt Jii 
dilleieiit xxa>h auoidinK to the motion ot llie sjateiii 
lo wlinh thex oci ill Theie is nothliiK a ;i, ho i impossl- 
hli In tills, hnt II dm's not miree with expelImeiit '1 he 
inolloii of em h locniitx on the enrili is 
(sintliinnllv < hniinlni,' from hour to hour 
hnt no (orriMiiomlInn ehanites otenr in 
eleelvomiiKiiel u m lions It hns how oxer 
lieen nsis'rtnlm'd that on dis« ardint; these 
NniiiMiHilloiiH the dilllenlti dlsa[ipears, and 
electrouinanetlc laws retain their form 
under all (drciiinsfaiiccs of iiiimv clci ated 
motion Accordln« to the theory of leln- 
tixitv, the (sirreet view which leplmes 
these siiiiiMXsIlloiis Is dedmihle from the 
followlnK postulates 

(II fix no experiment coiidnoted on his 
own system ran an oliserver detisT 
the unaceelerated motion of his 
Hygtem 


/ N ihetr ntoik of gradual climinahon of those essays which were 
not the best, the Einstein Judges found that by all means the most 
effective test to apply was that which arises fiom the fact that when 
a man writes- about the Einstein theones in 3,000 words, the most mo¬ 
mentous problem confronting him is what to leave out. Examination of 
the essays brought to light without much difficulty about twenty that 
stood out Well above the others in this regard. Mr. Dolton's winning 
essay IS the example pai excellence of this merit of advantageous se¬ 
lection. Eveiybody will of course agiee that he says admtiably what 
he has to say, hut the leal reason why his essay was ultimately chosen 
ovei Its most pressing rivals was the extraordinarily pne judgment which 
he used in deciding Just what he would say and what be would leave 
unsaid We do not believe tl would be possible to mal(e any material 
impiovement upon Ml Dolton's selection of the ground to be covered 
III an essay of this chaiacter.—THE hlN.STEIN EDITOR. 


Tnkinie Into aeeoiint these revlseil views 
of leiiKths and tlwas the nH«ihahic«l 
principle of rtdutlvlty may be extended 
to physloal laws ({euerBliy as foRowt; 
AU unaiceteratod frames of refer«»tie itre 
I ijiiiiiaicnl for the statement of the pon- 
cral lairs of phi/sirs In this form the 
statement Is eiilled the Special, or IRe 
stH( ted, Prineliile of HelnHvlt,y, heimiae 
It is resirletisl to ntiaeoelernted frames 6f 
reference .Vntiirally the law« of elas- 
slenl niwhanles now require some inisH- 
(leatioii, sinee the mippositlons of nn- 
nUerithle lengths and times no loui^ir 
llllpl.X 


(.’I The measure of the xeloeitx of llshl in i m no Is 
ilimneelisl hx reliillx'e inollon hetweim the oh- 
seixer and tlie 'touise of liftlit 
Itotli these posliiliites nre xxidl eslnhlislied hx experi¬ 
ment Till' Inst mnx !»• Illustrated In the rniiiillnr 
ditthultx of delerniliiliii; wliefhei n slowlv uioxinc 
lutin ont hnppens to he mttini: in, or an adjment one, 
IS In motion 'llie piisseiiitei hns either to wall for 
humps I that is. neeelerntions l or olse he has to Imik 
out nt some ndtneeni ohhs ls xxldeh he kiioxvs to In* 
IKist, sm h ns n IndldlMK (thnl is, he lias to iierforni an 
evpeilnient oii somethin); outside hU sxsteni), hefoiv 

The stssiml posliilnte Is an ohx lous <oiise(|Ueme of 
the wnxi* iheorx of ll);hl .lust ns xxnx'es In water, ouee 
.started hx a ship, traxel thron);h tlie water with a 
xeloiltv ludejM'iident of the ship so xxiivea In spnis* 
traxel onxxmd with a s|>eed heiirniK no relation to thnt 
of ihe hislv xxhhh oiIkIiiuIis) them The statement 
Imxxexei Is hased on exiierlinent and inn lx* i<roxed In- 
depemienth <d niij theory of Unlit 

It Is not ditihult to distms* fioni these |>o.stidates 
I'eitiiin remnikalde eonelusums lelatiui; to the k\s 
leins III two ohseixeiH, A and It. in relatixe motion, 
nmoni; them tin folloxxTni; 

111 Ohjects on It's sj stem ap|>eai to A to he slmrler 
in the dlieetlon of relulixe motion than (hex ap- 

IJI rids opinion Is reeijiroeul It thinks that As mens 
iireineiils on s sxsteni me (oo urea.! 

Ill I .Slmilnrh for times eaeh oliserx’i*i thinks that Ihe 
others < links have a sloxxei rate than his own, so 
that It's dnratloiiH of time ii|i|s*iir sliortei to H than 
to A, and «imverstdy, 

I 11 Kxents whhh iijijienr Hiuinltaneoiis to A do not lii 
KeiieiHl appear so (o It, and loiixersely 
i.'il la'imths at riffhl ancles to the direction of mxitlon 
are iiimllected 

(I! 1 These effects xnrj with tlie latio of the relntlve 
veliK’lt.x to that of light The gienter Ihe relative 
velmtt.x, the creuter the effects '1 he.x xanlsh if 
there Is no relative veloeltx 

(7) Kor ordinary xeliadtlvs the effeets are so small 
as to emiiin* notice The remarkable point hoxv- 
ever is their oeeiirrenre rather than their magiil- 
tiidi*. 

(«) The ohserxers similarl.v form (llffereiil estlmiites 
of the xelocities of iHMlies on each other a systems 
I he velocity of light hoxxever iipiaxars the same fo 
all observers 


y J ^E, the Judges in the Einstein Prize Essay Contest, hereby 
yy ‘late that it is our united judgment that the essay “Relativity," 
submitted under (he nom de plume "Zodiaque,” is the best 
essay icceived within a proper interpretation of the conditions and aims 
of the contest; and we award to its author the prize of $5,000 offered 
by Mr Eugene Higgins of Paris. 

cYJ^. 


The Four Dimenoional Continuum 

l.eiigths mill limes therefore have not 
llie aliHoInte (linructer formerly atlrtb- 
lUisI to them A* they present tliem- 
selxes to us they nre relntloua between 
the olijeet and Ihe ohaerver Which ehaiige 
as their niotion lelatlxe to him ehaugea. Time <‘aii no 
longer he regarded ns sometlililg IndejiPndent of iwwi- 
tion and motion, and the iinestion Is what )• the ro- 
nilty' The onl.x isisslhle answer Is that objects innst 
he legardeil ns existing lii four dimensions, three of 
these Is'iMg the ordlnnry ones of lengtii. hroadth and 
Ihiekiiess, tiiiil the fourth, time. The term "apace" 1» 
appllcidile only hy uimlogv to siieli « region, It has 
been enlled a "cxintinuiim ’ luid the analogue of a 
IKiliit ill ordinary three dimensional spacxi has hee.n 
approiirlntelx enlUsl an "event” By "dlmeusloD" must 
lie iinderstoml merely one of four Inderiendent cpiantl- 
ties whUli loenie an event in this continuum In the 
nature <if the cum* him clem mental picture of sudi a 
(oiitinuuni ts lni)iossihle , inaiikiiid does uot {sjssess the 
rispilsUe fneultles In this resiM-et the matliematlclan 
enjoys a gient ndx-niitage Not that he eon picture the 
thing ineutiilli mix lielter thiui other jieotile, hut his 
svmlsils enahle him to nhsfrnet the relevant proiiertles 
Iron) II and to express them in a form auituhle for 
evnel trrafnieiit without the neis'seity of pietiiring any¬ 
thing, in tronhling xvhether ot not the i)ro;Hirtles are 
those oil whhh otheis relv for their isini'Ciitions 

Gravitation and Acceleration 

The llmitalion of stnieiiieiits of geneinl law to luil- 
formlx moving sisteniH Is hnidlv satisfactory The 
very e<in<s*iit of general laxx Is opinised to tjie notion of 
limitation Miil the iHtlleiitles of formulating ii law 
so that .he stiitemeut of It shall hold gmnl for all oh¬ 
serxers. whose systems may lie uioxlng with different 
mid jHisslhly variahle niveleratums, are very groat 
AuplprnTloiiH imidy forces which might lie exptM-ted to 
upset the forninlntlon of aav general dynamical prln- 
ilples, and U'sldcH the hehuxdor of mensuring rods and 
(locks would he so errnth ns to render unmeaning 
such leriiiK ns rigidity and measured time, and there¬ 
fore to pieelude the ns<> of rigid settles, or of ii rigid 
frnnie ol lefeieuei' wlihTi Is the tinsls of the loregulng 
investigation 

The folloxvlng example taken from Elnatein xvlll 
make this clear, and also indicate a way out of the 
(llfllenlty A rotating system is choaen, but since rota¬ 
tion is only a particular ease of acceleration It will 
serve as an (‘xainiile of the method of treating ai-celer- 
Htexl systeius generally Moreover, as It'wlR be seen, 
the attribution of acceleration to the system la simply 
a pleei* of waffohlmg which can lie dhscunled when the 
general theoiy has lieeii further developetl 

Let IIS note, the oxiwrlonces of an observer on a 
' rotating disk which Is Isolated ao ttiat the 
olwoixer has no direct means of pereelv- 
lUB the rxitatlon Ho will therefore refer 
nil the oceurrenceM on the dlak to a frame 
of reference fixed with respect to It. 
niid partaking of Its motion. 

He will notice as he 'Walks about on 
the disk that be himself and all the ob¬ 
jects on It, whatever their conktltutlmi or 
state, are acted Upon hy a fort® directed 
nway from a certain point npoo It and In- 
vrvaalug with the distance front that 
point This point is actiMlly the oanter 
. of rotation, though the observer does not 
rivognlse it as such The spscs <m idea 
disk in fact presents the oharsetiwtstlo 












SCIENTIFIC AMERICAN 


107 


properttef. fc* fta»ltatloB«l flew. Tbr fom* fllffeni 
frott gttWitr 1» we know It by tl»e fact that It l« di- 
rcctefl awty noiH Uaeteafl of towanl a center, and It 
obey* * diflEeyent Uw of dlatauce. bnt thia docs not 
affect tb« obaracteriatlc properttee that It acta on all 
iKxilee «Uke* W«1 cannot lx? (d'reened from one laxly by 
tUc tnterpoaitlon of another. An obaerrer aware of 
tiie cotetloii of the dlak wonlrt say that the force wax 
(CiitrlfoSAl iotoe; that Is, the force due to Inertia 
which asbody' atways exerts when It Is accelerated 
Next BUPtKwe the observer to stand at the iM)lnt of 
the disk where he feels no force, and to watch some¬ 
one else comparing, by repeate<l applications of n small 
measuring rod, the circumference of a circle having 
its center at that point, with Its diameter The meiis- 
iirtng rod when laid along the cipcumforejice Is moving 
lengthwise rriatlyely to the ohserver, and is theri*- 
firre subject to contracthm by his reckoning When 
laid radially to meaanre the diameter this contraction 
<loe8 not occur. The rod will therefore ro(iiilrc a 
greater proportional nundier of apiilleutlons to the 
elK'umference than to the diameter, and the mimhei 
representing the ratio of the circnmfereiiee of the 
circle to the diameter thus meHSiire<l will therefore Ih« 
greater than A.l-HSH-f, whh'h la Us n<imial vnlne 
Moreover the relative velocity decreiises aw the iviiter 
Is approached, so that the contraction of the ui«asui- 
ing cod Is less when applied to a smaller circle, and 
the ratio of the circumference to the diamoter while 
wtlll greater than the normal, will he neiirei to it 
than before, and the smallei the circle the 
less the dlfferenee from the noruial Kor 
circles whose centers are not at the point 
of sem force the confusion la still greater, 
since the veloidtlea relative to the ob¬ 
server of jslints on them now change 
from point to point The whole scheme 
of gesimetry as we know It Is thus disor- 
gaulsed. Ulgldlty becomes an unmeaning 
tenn since the standards hv which alone 
rigidity can lie tested are themselves sub¬ 
ject to alteration These facts are ex¬ 
pressed by tlm statement that the oli- 
si'rver's measured space Is non-Kuelldean , 
that Is to say, In the region under con¬ 
sideration mensurementK do not (sniform 
to the system of Kuclld 
'I'he some confusion arises In reguril to 
(hM'ks, No two chK’ks will In general go 
at the same rate, and the same ehs'k will 
niter its rate when moverl utsnit 

The General Principle of Relativity 

The m*glon tlicrefore re(|uircs a .space¬ 
time gisimetiy of its own, and he It noted 
that with this siso'lal geometr.v Iw asso 
<lnt(sl a detlnlfe gravltHtlonal Held, and 
if the grnvitational Held eeiiscs to exist, 
for example if fhe disk were hronglit to 
rest, all the irregularities of inensiiremont 
disappear and the geometry of tlu' region 
tieeomes Knclidean This pnrficuliii (asc 
illnstraltts the following propositions whhh form tlie 
Itasls of this part of the thisirv of relutlvlt,! 

(I) AasoclattMl with every gravitational field Is u 
system of geometry, that Is, a wtnictnie of meiis- 
nred space iiecullar to that Held. 
tJ) Inertial mass and gravitational mass are one and 
the same. 

(8) Hlnce in such regions ordlnarv methisls of meas¬ 
urement fall, owing to the indetiiiiteness of the 
standards, the systems of geometry must he Inde¬ 
pendent of any particular measnremonts 
(41 The geometry of space In which no gravitational 
field exists is Euclidean 

The coflnecfllnu between a gravitational field and its 
appropriate geometry suggested by a ease In which 
aeeeletation was their common cause is thus assumed 
to exist from whatever, cause the gravitational flehl 
arlscB, This of course is pure hypothesis, to be tested 
by experimental trial of the results derived therefrom 
GravinttoBsl fields arise In the presence of matter 
Matter is therefore presumed to aix'ompanled by a 
special geometry, as Aough it Imparted "acmie peculiar 
kink or twist to apace which renders the methoda of 
Enelld tnappUcnbld. or rather we should say that the 
geometry of Burild la the partienlar form which the 
more general geometry assomee when matter la either 
ahseot or so remote as to have no Influence The drop¬ 
ping of tee hotkm of acceleration Is after all n<^ a 
very rleleat change In point otf view, since under any 
rirriwwtniaeea the obaerver it ssinjosed to be una¬ 
ware ef ihe aooeleratieo. All that he Is awate Ot to 
that a (pratritottaual fielfl and bto geometry coedab 
The grb^eeh M oonetraettne e ayetem of guometty 
Wbtoh Mto hot 4to|ieBd hpon laeakiiMaeiit may not at 


first sight wem hopeful. Nevertheless this has been 
done. The system consists In defining points not by 
their distances from lines or planes (for this would in¬ 
volve measurement) but by assigning to tliem arbi¬ 
trary numliers which serve as lalsds hearing no rela¬ 
tion to measurevl distaineh, very much ns a house is 
loc-ated In a town by Its niimtcer and sfrind If this 
labeling he done systematlcnlly, regard being had to 
the condition that the label nninhers of points which 
are close together should differ from one another by In- 
flidtesiraal nmoiints ««!}. It has Icec-ii found that a 
system of geometr.v ean lutually he worked out I'er- 
haps this will appear less nrttfielal vvhcui the fact Is 
called to mind that c>vcn when Ktatidanls of hmgth are 
available no more <‘an be deno to rendc-r lengths of ob¬ 
jects amiuinhlc to cnlciilntlon than to assign niitnhers 
to them, and this Is preelselv what Is done In the- 
present case This sysic'ni of Inhellng goes by the 
name of “tiausslnn coilrdlnatc's ’ aftc-i the mutlieinati 
elan Claitns who proposes! it 

It is In terms of (lanssinii ccHlrdliinles that idiysleol 
laws must lie forinulatecl If lliev are to have then 
widest gi'iicrallty, and the gemnal principle of rein 
Hvlty Is that all (laumilan Myittmn ai( ciiuirnUnt for 
the utalement of general yhiiriial hiu •< Koi this pui- 
IMise the Inhellng process Is npplicMl not to ordinary 
space Imt to tlie four dimcsislonal spnec’-ilmc- contiiiuuiu 
The eonc-c“)»t Is sonu'what dltllcnilt and It iiinv c-nsi|v In- 
iiggrnvntc'd into impossthtlltv l<v aiivcme who thinks 
that he- Is c-xiK‘ctcHl to vlsnalizc- It Kortuiintelv tins is 


not nec-essni.v, It Is inerelv one of these IrrelevaniIcs 
to wliich those wlio lire nnacustomed to think In s.vm- 
bols are liable 

It will now Is* seen that among physical laws tlie 
law of gravitation stands pre-i>rainent, for It Is gravi¬ 
tating matter whicdi determines the geometry, and the- 
geometry determines the form of every other Inw 
The connection IsUwci-n the gimmetry and gravitation 
is the law of gravitation This law has been worked 
out, with the rcscult that Nc'wton's law of the Inverse 
sipiare is fimnil to be approximate only, but so closcdv 
approximate as to account for nc*Hrly all the motions of 
the heavcmly bodies within the limits of observation 
If has already been seen that departure from the En- 
c’llilenn system Is lutensifled liy rapidity of motion, and 
the rooveiiiento of these lioilles are usually too slow for 
this departure to be manlfc'al In the case of the 
planet Mercury the motion Is aufllclently rapid, and an 
Irregularity In Ita motion which long piixzlisd astrono¬ 
mers has been explained by the more general law. 

Another deduction is that light is suliject to gravita¬ 
tion. This has given rise to two predictions, one of 
which has been verified. The verification of the other 
is as yet uncertain, though the extreme difficulty of 
the necessary observations may account for this, 

Since light la subject to gravitation It follows that 
the constanny ot the velocity of light assumed In the 
earlier part of this paper does not obtain In a gravi- 
tatloiml field. 13i«re }a really no Inoouaistency. The 
velocity of light to coustant In the absence of gravita¬ 
tion, a condition lyhtOh unaccelerated notion tmptles. 
The iperial prlndpto of relativity to tberetore a limit¬ 
ing oMe of the general prinolpto. 


Some Einstein Contest Personalities 

By the Einstein Eldltor 

I 'I' IS appropriate' at Huh time to say a word in regard 
to Mr Kiigeiic IIIggiiiH, (he donor of the splendid 
prize of y.'i.lHlO for the IichI essay on the Einstein 
Theory of Itolatlvllv, which was announced for the 
first time In this imiicr sonic- inonlhs ago, 

-Mr Higgins l.s a gindimfe of Columhln Unlversltj , 
WHS hioiiglit tip 111 New York and livc-d here for mmiv 
.vc-ars III' Is 11 hiicliclor, with the- fieedom that all 
Hint iniiilic-s, and with no spis'lnl tics to keep him 
in this c-imiitr> in- Iiiih traveled extc-nelVely abroad 
He has ii hiituKoiiie reHhleiic e on the liunkg of tile 
Seine, In the i itj of runs, nod mnkc's occasloiiiil 
trips to tills coinilrv to IimpK after Ids interests here 
He Is H geiiHemiiii of rellneiiieiit and culture, In- 
feicstc-d In all Hinl ix-rtnios to Intellectual life, and 
p.irtlciiliirly to plijsir's iind iniitlieiiiHtics. It Is his 
liileresi In this jKii tieiiliir line of work which has 
prompted him lo oflcr tins miignillrcnl prize for the 
hc-sf essay on the siiliject of ItcliiHvifv 

It has never hei'ii Miiiioiiiii I'd Imt perlmps it Is ap- 
pioprlnte at HiU time to sliile HuH it was Mr Higgins 
who solin' veaih Hgo offered a litl/,e of foi a 

imiHiemaHr'iil cssav vvhleli was pnhllslied In the 
SciiNniie AviiiipvN at that time II vvas his wish 
that Ins imine slionlil not in aiiv wav he eoiniectcd 
will) tin- last ineiilionei! gift lo (he devi-lopment of 
scnini' Ihis is in enlne loirmoiij wlHi his (linrnctcr, 
vvhnh is one ol Hel(-i-ffMcC‘Uieiil , it was 
onlv Hftei iriiiHlrliTahle iiersnawlon that 
he nllowcsl Iiih name to he usc-d in Con¬ 
ner Hon with the prc'Heiit prize It goes 
withonl saving that he has ahsoliitely 
no iilleritri niritivr- htvnnrl his (lesin- for 
Hn- inlv anr'c-nii'iil rrl srientllie knowledge 

It Is Ipirdlv nc-c-i-ssiiiV frrr ns to meii- 
llrtii lo oni readt-rs Hie fm t that these* 
pii/.i'h have hc-en offen-d hy Mr Higgins 
vvlHionl anv prompHiig or siiggcHtloii on 
oiii pint II liiis hes-n Hioiighf bv the* 
I.ditor that it would not he propc'i for 
ns lo make this aiuiouinx-inc-iit, hrrvvevc'r, 
vviHnnit having Hiesc* farts Uionnighlv 
innlerstrsrrl hv ran iraclers W t> venture 
to follow this attitude without the 
kimwlrslge of Mr Higgins, with whom vve- 
have no oiiisutunitv of communicating 
as to his wlsln's evex-pr by c-ahle 

We regret tlial at the present time it 
IS not iHissIhle for ns to supplement this 
inforniation Hlsiiit flic rlotior of thr- (irizc* 
vvltli H sinninr stateiuent idsiiit the vvln- 
nei All Ilollon we su|i[)ose, mii.v faiilv 
he called niikiirrvv n In a sfrit Hv seienUlic 
sense, Hnaigh he is a iiiofessional man 
rrl distinetion in Ins (ir-lrl lie Is on the 
slalf of Hie IliiHsh I'alent Office, In a 
position whleh We are nnnldc to define 
exip Hv III tills wilting hut which Is one 
III I link It will he ns ailed that Einstein himself 
was ill the Swiss 1‘ulenl Office for soine years 

That Mr Ilollon did not Hiki- the prize through 
default of serious csiinpetition will he ev nlent from a 
hilc-f rnenthm of a few of his most dlstlngiiislic-d com- 
la-tltors lir William H 1‘lckerlug of the Harvard 
Ohservatoiv in .liinmiea , our own J »r Itiissell, Royal 
Astronomnal Sodetv mednllsl for the year, and Dr 
William cle Sitter Hie distinguished Netherlander, 
are among the ustrononieis of note who took part in 
tile- csintest Other cniitliientid comiietltors were 
.Schllc-k, iiutlior of "Space- and Time in (kintcmiMirary 
i•hysics, ' and Reisiuen-l, who should need no wonl of 
intnsluc-tlon 1‘erhapH the most dtstingiilshcsl Kritish 
name which vvas given up iij any of the little scaled 
c-iivcloiHis was that of H H Tuiiic-i. of Oxford, others 
were Dr E N da C Audriido, Piofessor of Physics In 
the OrdiiMiiee rollege at W'oolvvleli, ami Dr T Uovds, of 
the Kodalkiinal Ohservatorv m southern India Among 
American iihyslclsts we find the names of Prof H 
E Mcsire, of Uic Inlverslty of Illinois, I ir J S Ames, 
of .Tuhns Hopkins, Dr. W' F Swann, of tlie University 
of Mlunc-HotH and Dr A O. Webster of Clark Univer¬ 
sity Dr. O D HirkholT, of Harvard, wc should say 
heads the list of mnthematk-lans pure and simple who 
compelcxl. and wc must list the well known meteor 
ologlat. Dr Alexander AIcAdle, of Harvard, an oc¬ 
casional contributor to our columns 'ITiat even the 
men whose primary interest lies in tlie severely prac¬ 
tical direction are not strangers to the lutrlcacies 
of abstract theory Is Indicated by the entry of Dr O. 
K. K. Meea of Uie giant commercial phototrapbtc 
laboratory at Roc'hester. In short, Mr. Bolton has 
come out at the top of a very distinguished company. 


A LIKE from the nature of the subfecl, from the fact that Di 
Eddington has nntien a rather fcui/fji book about it, and for 
that matter from our remaik* on the opposite page, it should he 
clear to the reader that Mr. Bolton has bp no means exhausted or at¬ 
tempted lo exhaust his subject. A fete of the vcrji best of the com¬ 
peting essays me shall print in full w subsequent issues of the Scientific 
American and the Scientific American Monthly, but a fern 
only fVe shall, on the other hand, print portions of and extracts from 

a comparatively large number. The am mill be to set befoic our 
readers everything of real value mhu h the contest has brought out, hut 
to use no more space in duplication than is unavoidable, and to print 
nothing that requires any set tons editorial questioning Many of the 
excerpts mhich mill thus appear mill cover points mbich Mi Bolton 
leaves untouched, many mill develop moie fully or to better advantage 
pomti on mhich he leaves something to be desired in either of these re¬ 
spects. IVe shall emphasize at all times that Mr Bolton s essay is not 
the only thing of value that has come out of the contest, and that no 
readei can do justice to the relativitv theories by reading it and ignonng 
the others In publishing other essays or parts of essays, and 
even in calling specific attention to the points in mhich they add lo or im¬ 
prove upon Mr. Bolton s essay, me aie in no sense criticising the latter, 
or saying anything on mhich a just complaint against the amard of the 
Judges may be based — The Einstein Editor 







108 


msmnmc American 





Upfltream ■nd downctream rlewa of tb« Lako Hodfco mtiliipie*arch dam. ahoadng tha novel eemcrete constraction employed 

The Big Dam on the Little San Diego 

A Multiple-Arch Structure of Unusual Height and Some of the Principles Involved in Its Construction 

By J. F. Springer 


W fllCTMKIi II luiiltliilp-arch dani Is the most eco- 
iiomUal mil' In liuilil turns upiin the 1 <kh 1 iundl- 
thins As a rule, thc\ icrow expeuslve as they are 
made tall 'I'he reasun fur this iiotHls some explana¬ 
tion A slnitle-iirch diiin uinj hH\e n fairly vertleal 
fa<s> niiBlream , lint this Is not iHTiutsailile when there 
la a jilnriilitj of arches Nninrnlh, the water pressure 
must soineliow lie resistid With n Mnifle arch, the 

aldea ol the ininon leeelvo a Kreiit purl of the hy- 
dranlie tlirnvr These sides are In fact the giipporta 
of the areli lint this Is eharntisl when one, two oi more 
nrehes are to S|i(in the stieaiii The arches of a Dilllti- 
pte-areli diim nnlfornvly evert their arch uetio 
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iisinlts It to the lloor of the fonn- 
liraies and the isiaetine uprlKhls, 
IK' and more senous jirohleni the 
the dam Is set nhove the base of 
width of the liiise may eipml or 
exeeisl the helBhr of the whole dam With dams of 
moderate helulil, thi' expense of the siipportlnt? frame¬ 
work miiv lie rather reiisonahle , ImL when the height 
giH's uj) to eonslderalile tlsiiri's the (sist Is apt to lie 
conslderalile, tmi Nei ertlieless, In southern (’ollfor- 
liirt then' has lieen hnllt a mnltlple-an h dam Ifhl feet 
high So fai ns I knnw this is the lei'ord for this 
ty|H' Ilf Hfriu tori' 

'Ihi're are 111 llntes or nrehes in this dam The end 
ones have alinost im depth , lint then' are n dozen inter- 
nusllule OIK'S that rearh to lonslderahle depths 
The stinetnre Is of K'Inforei'd conerete In fact, It Is 
douhtfnl whether it would he practical to use another 
(xinstrnctlon material '('here Is nothing massive about 
the dam 11 (has not depend upon Us weight to resist 
the wulei, lint upon the vvai it reei'iveg and transmits 
the thrust On one side of the ravine, the bank has 
bet'll leM'hsl off for alsiiit Urj feet This Iteneh or 
Uslge proMdes part of the splllwav section for the 
dam. the rcmiiinder Ids feet, heliig a nillway over the 
top of one end of llii' ccincreti' dam The (sincrete 
afriK'tnie IHIs the rniine from side to aide, and is 
IVTiH feet long 

'rho site IN iiilaiid from San Oiogo at a 
point on the San lilegnlto Ilher about .'1(1 
mllos dlslnnt llink of the dam has been 
cn'Hted n riscMoir linvlng a lapailti of 
Home i:{,(KHKKKI,(MM) gallons 'liie wnti'r 
IraiKinnded Is to be used lor irrigation pur 
1*ONOS in tlie semi and roast lands hing 
between T>el Mar and Oieaiislde nini on 
the roail conms'ting Los Angt les and 
San I'lego 'I'he rainfall Is insnlhelenl 
for the growth of regular i rojis 'I’he dam 
has the doty of Impounding the river 
water, which is tlien plpwl to desired 
points of use Part of the land servcsl 
ia a total of some 12,000 whose value 

was leas than $1 tier ■(*«.' In short, the 
land was praotloally Water was 

■appHetl first In IRld. One man put 28 


Not only l« the dam of conerete, liut a flume and 
pressure plfie have lieen oouHtriiettsi of the same ma¬ 
terials Appar<*ntly a chief factor In selecting oon- 
irete for the flume and pipe rather than wood la the 
di'slrabilltv, or i«'rhnp« neot'ssity, of using something 
that will not hnrn Fires in the brush have caused a 
good deal of trouble, but they will naturally not do 
miH'h to the imieretc 

The isist of tbi' (lam. oxcliislve of aoeesHory slnie- 
tures, has ticen about .'f4,(K)0,OOn Its site Is some 10 
miles from the mouth of th(* iiver. The flutes or arches 
are supported by 2.'! buttreaH«'s wbieb are spaced at In¬ 
tervals of 24 feet, ('enter to center. At the bottom 
the buttresses nie much thicker than at npttcr levels 
'I'luit is, at the very bottom, tlte thlcknesB U 4 feet 
'rills thh'kness Is deereas(<d gradually to 1 ^/s feet at 
the level, tCi fei't above the stream From this level 
lip, the thhkiiess remains undiminlshed All this is 
testimony to the heavy pressures that have to lie re- 
slsti'U at the lower levels 'I’he riirvature of the arches 
Is on a circle having a radius of 13 feet i0% inches 
Tills Is on the upstresm fiicx* On the downstream face, 
the curvature varies, ea\ie(>lally la the lower levels, 
with the height ntiove stream However, from a level 
7.1 feet above the bed of the stream bed on up the 
arches each have uniform thickness. I have said that 
the stmetuM* IN of reinforced concrete; but this Is 
not entirely t'orrcct The buttresses are without rein¬ 
forcement The arches, on the contrary, are rein¬ 
forced both horizontally and np and down along the 
slatit 'I’he reinforcement U anehor(*d In the upstream 
side of the buttresses. Moreover, the reinforcement is 
so located In the arches as to form a kind of “fabric’’ 
near the outer and also near the inner surface 'The 
ciMicrete In the arches Is an especially rich mixture 
(1 2 4), that In the buttresses is nearly as rich 
(1 :2Mi 5). 'I'he uivstream face of the srehes was 
^ven a costing by the use of an apparatus which 
throws a jet of mortar or grout 

The spillway, eonslstlng In part of one end of the 
concrete dam and In part of the rock ledge, U alto¬ 
gether 300 feet long and is ir» feet lower than the crest 
of the main portion of the concrete structure, U seems 
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that the maximum flow aci'uratoly known was « 
flood of 72,1IK) second feet. The retjnlremant was im¬ 
posed by the State that the spillway ahoald prorWe 
for the passage of this flow. Hence the cut Into tb* 
side of the ravine. A tunnel In line with the length of 
the dam has lieen constructed underneath the spill¬ 
way. It Is 192 feet long and 4 x 6^ feet In crosa- 
sectlon. It Is concrete lined. Its purpose is to provMo 
for access to the control valves underneath the dam. 
At its terminus, on the stream side, the tunnel con- 
nei'ts with h m'rles of concrete frsit bridgijs Which ex¬ 
tend tlirongh the remainder of the dam. From these 
bridges In the linttresses, the hlowoff and service gates 
may Ixj oiierattHl All tills provision Is iwiieclally for 
use during high water Control might have lieen ar¬ 
ranged at the crest. but then a bridge would have been 
needed along and over tile splllw'ay. The objection to 
this Is Uiat the nev'essary piers wonid cut down the 
capacity of the siiillwny to jmss the' 70,(X)0 socuud-feot. 

During the low water periods, there Is access throogh 
the downstream face of the spillway for the operators, 
admitting to the control chamlior for the Irrigation sup¬ 
ply Here the water la turned on and off. There are 
lialf a dozen outlet gates, so set as to draw water from 
the lake at vertical Intervals of 10 feet Each of 
these gates has Its individual pipe-connection with the 
Irrigation inuin-condult These plis<8 are of strongly 
reinforced concrete and are bedded on the rock and 
sev'vired to the buttresses At the very lowest region 
of the dam are several bhrw-off valves To reach the 
control device, the operapir corntw down a concrete 
stairway extending down from one of the feet bridges 
already mentioned. 

When tilled to capacity, the dam will restrain a lake 
111 foot deep. The 30.000 acre-feet of water ehyred 
here U to be used at more or less distant points. There 
Is a conduit miles long which serves h> carry the 
water P)ward the coast It consists of a ditch which 
has been lined with concrete. At place*, the conduit Is 
covered with (concrete slabs, the object in view being 
to prevent the invuelon of rocks rolling down the moun¬ 
tain side There are a number of Inverted slpbonA 
'Tbese are used to get the water acrooe ravtnea or 
other depressions. Some of these are, at their lower 
part, under a presoure corresponding to g 00*toot bead 
—that Is, to 89 iwunds pressure per sqaare Intflj, Thne 
is also an amount of steel flume. The oteei 
flume and the lower parte of the eoaorete 
elpbons are carried by concrete traatlee. 
The siphons ere 42 inchee In diameter 
and are reinforced. The trestlea have 
been constructed of pre-«aat InteriflMuigea' 
ble unite. It Is sold tUat the oeat ef the 
trestles was much less bemtuM «f this 
substitution for the ordiuty midthod 
whleh proceeds by pouri^ the eaaarete 
in *Ua. 

The dam which Impotutda the’mfter ia 
Hodges Dam and the body of wAtgr {,Ake 
Hodges. The conduit dtHivere te a eec- 
ood lake which la knows tm Bm 
gutto Beservolr. Thia kl-ete- 
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_ 4M«ir Hit Scan of War 

. eeakUienA in aa atouMiphere thr«» 

WW iBmi the fonoer l)«tUeflel<Ja, 
to,W«M,#aMr/ to tboM who hare had to 
Ilt« 'tlbii^ulm of the ateat cuamct, the 

iptar » M ovcf »» far bb lU effecta 

•i» (AfoimMiA. 

'ShagUta to t9he oowteey of PresMettt 
' gtrdlsh at the OomtM dea 
wo are enabled to 
pna^ a-i){uaat)0r of atrtklna facta and 
Bfureo eOHieintnjg: the rUianttc task 
fadna the rrench people* and what prog- 
reaa they hhve already made deaplte 
the a^«w Ihnitattona Impoeed by lack 
of auatelent flnanoea scarcity of coal, 
and abaotice of Oennan awlstance. 

Of r*t2S,OOQ peraoaa driven ont of the 
dfVMted faglou by the tnvadlng amilea, 

S.'tBSJWB have retumed, Tbe war eawaed 
the deetractlon of 4,068 munldpalttlea, 
of which aoinber 4,006 have been re- 
eetabllBlied Before the war there Were 
0,443 achoola In tbe devaated region; to- 
dlAy 6,S4S hare been re^stabllahed. In 
all, 074,777 honaea were ettber entirely 
deatruyed or at least half destroyed. By 
hut Jnne tbe French had rebnllt 18,100 
boneoa, repaired 178,000 hoosea, and 
oreded 46,070 temporary structores. 

These structares afforded abelter to 
8OT.O00 inhabitants; the rest of the popu- 
lattoo In tbe devastated region have been 
IlvlQg W such houses ns remained un¬ 
destroyed. The problem of rebuilding Is 
a two-fold one; first, the land must l>e 
cleared away, and, secondly, the rebuild¬ 
ing must be carried on with such ma¬ 
terials and labor as are available In 
many Instances the ruinit are such that 
it is not feaslhle to clear them away 
One <'ftnn<tt imagine what a destroyed 
town rat^nn8 in terms of broken stone, 
looee brlek, plies of plaster, shattered 
gtssa, and huge, deep holt's To remove 
auch n mass of dditris la often more dlf- 
fleuU and wistly than to select a new 
sU» and build a new town from tbe 
gwniBd up. 

Of aratde lands, tbe war mined 0,810,- 
flOO acres, of which 8,068,000 acres have 
been cleared of projectiles, and 0,687,000 
of Inm wire. The French have plowed 
8,71W,000 acres; 184,000,0(X) cubic meters 
of trenches have been filled In, and 
182,060,000 cubic meters of Iron wire net¬ 
works hflve been deared away 

Tbe war destroyed 1,887 miles of 
itondard gage, and 1,48S miles of loral 
track. Of this mileage, onl.v 787 miles 
had been replaced up till last April Of 
the French caiiaLs, 062 miles were de¬ 
stroyed, and 488 miles have lH>en re¬ 
paired. The roads suffered heavily, 

82.081 miles being destroyed Tbe 
Fi^ch have repaired 1,215 miles and Im¬ 
proved 8,862 miles. tVf factories, the 
war destm.ved U2100, Since the termina¬ 
tion of boatilUies tbe French have r»- 
estabUofaed 8,646 factories, which are 
now operatinK, and 8,812 are being re¬ 
built 

A N«w Sweet Cterer Harvester 

A S a a^I builder sweet dover Is rapidly 
^ff&iloK favor la all parts of the 
country. 'The great drawback to a more 
univer^ Tise, in one Sense, has been the 
lack of adedoate machlaery to harvest the 
seed for idantlug or aoWl;ag pui^^oses. 

Until lately, the only way to obtain the 
seed waa Went the crop with a binder 
or Bowpir btol-thre^ in a clover huUei, 
and tHtoutd the testdne be ratozned to 
the laita it w^kW be <H%nlt to plow 
under' aatiiffaieteiit teawltg. With 
ft ItaW.ltiUWevt)^ Invented by an ininols 
' It ti'tM!* Poaftihle to remove the seed 
m 'iim ^ s^tndtnc to be 
f; tli^ ‘ili PPdW thoroughly to na- 


The machine la carried by two wheels while the end 
of the tongue to snpportad by a center wheel to fadll- 
tate tnni^ at corners. A chain ^rocket on the larger 
axle drives an overhead shaft bearing four large 
paddle or threshing wheels at a high speed Parting 
gnldes compact the stalks as they are drawn thjr<>ugb 
a series of fin sbapcit paddles, some rigid, others 



rebailding la France to in the form of frame construction 




ttawoidi 

mt,' m l^ltoraiaen, by 
i WftOe two atop bpelrato it 
't^Os to^tw hetottlag had 
aag^Wffilt'^ m tmrn. 



an imygea to 


mounted on the sides of the threshing wheels. These 
notched {laddles mesh loosely. The stalks of the plant 
are stiff when the seed Is ripe and upfm being drawn 
through are Itcut into scries of angles which bold while 
the seed is tienten off A draft of air drops the soi-tl 
Into conveyors that eiirrv it back to a bin, wbere it Is 
s(T«-ii<sl iiiid sackisl A nine foot swath is takeu liv 
the miKhliie lii tbe field being harvested 
Tin' meehanlsin is easily raised or lowered 
HH It Is n<ss»«SHry 

Scientific American Monthly for 
February 

“y^NI.Y the other day some dull and 
V_/ tedious ocrniiant of a professor' 
ehalr solemidy remarked that the 
metrologlst must he (sunpared to the plow- 
horse, patiently digging his furrow, 
while the man of new and original Ideas 
Is the race horse, swiftly covering space 
to the plaudits of an admiring crowd 
The metaphor Is not entirely displeas¬ 
ing to me, for when once the race Is 
over, wiint Is there to show for It, but 
a little diiat and a little noise, while in 
tbe furrow truee<l by the steady plow- 
horse, the coming harvest will tomorrow 
lift its head" Thus spake M. Charles 
I'kiouard (juillaiime, winner of the Nobel 
ITlj’.e lor I'hysles, in an interview for 
the SiitNiii'K Amkrk'an Monthii. M 
(iiilllHiime Is the director of the Inter¬ 
national Bureau of Weights and Meas¬ 
ures, locntisl at St Cloud The article 
proceeds to descrllH' the Intcrestlug aje 
piinitus developed and employed at that 
fiiiiioiis Itureuii 

h'lfliH'ii jears ago Vesuvius blew off its 
head ill a verj \ioleiit eruption .Sim e 
then it has l>eeii gradually building up a 
new ^•olle on the floor of tJie old era ter 
The proiess has hwii stlidlisi lij Tiaiik 
A I’erret, the well known volcanologist, 
and he exiilalns this bit of volcanic arch! 

A Tree to the Train Load 

D oi’tJl.A.s fir Is the name given to one 
of the finest timber troi-s In the western 
imrt of the riilted States And It doesn t 
nspiirc more than one tn-e to make a 
train load, when one is dealing with 
I loiiglas Ur 

Pniof of this is found In the ae- 
eompunyiiig Illustration which shows 
such a tree cut Into car lengths for con- 
\enlenee of trail sisirtatlou 1'he di¬ 
ameter of the log 111 the foreground Is 10 
fis't 7 iiicla-s That Is by no means an 
extraordinary growth, for s)>e< Imeiis 
with a diameter of 15 feet arc common, 
and Iraxelcrs In the licit where they 
groxv report having st-en them 20 feet in 
diameter ami tniKWlng straight to a 
height of from thW to 800 feet 

The Coast Uange of the Sierras pro 
vldes the Is-st trees. Only the famous 
redwiMxi and two or thri>e other growths 
exisHHl the fir In slae, and none except 
the yellow pine produces so much tsim- 
merclal Umlier The tree Is sometimes 
stylet! the Oregon pine, hut foresters say 
it is more of a hemlock Its laitanical 
name Is "false hemlock,” although that 
designation Is not generally approved 

Doing Away with Hand Shoveling 

T his enuipment shown in the aceom 
paiiylng Illustration has reoeiitlj 
been Installetl , on some barges ut San 
Francisco, for the punxise of doing nwnx 
with hand shoveling. The shape and hl7,e 
of the bottom at each barge are such that 
the clam-aheU 'hnekot can pick up every 
bushel of coal without the neccssUy of 
employing any men for hand shoveling 
When the buolpt is fillet! with coal, it is 
raised to the werhend truck and carried 
to the center tof tlie barge Here the 
coal Is dropia*dj^liito a hopper From the 
latter the eoaft Is delivered Into a skip 
w'hlch Is attaelipd to a taihle and ailapttsl 
to tie elevated by the cable to a great 
height where It Is automatically dumiied 
Into a spout which delivers the coal into 
the bunkerB of the ship. 
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Artificial Ammonia 

The Claude Process, Now in Successful Operation in France 

By Jacques Boyer 


civntor of flip I'rplir-li liquid nil 
1 IndUHtry, M ('.porKPH (’Iniule, tins Just 
iiiadp u (ipu tiiid iiiiportiiiit diwiivprj In 
ifip ludiiHlrlnl xyiitlieNiK ut iimuioiila 'J'ho 
HcpomimtiyliJif pi* turps slimv tliiit flip 
inetiKul rispiliPH iipitlipr puiupllpaled itp- 
paratuH mu \nst liistHlIutliiiiH In gpitp 
of tills tlip Impiilur deals ulfh pn'ssiirps 
of spvpral liiiiKlnd alinimpliproa In order 
to unitp iilti iicpii witli li> droitpii, jires- 
NurPH winch artillprlsts nlouo wpre haiid- 
IlnK up to now In ijuiis of lipavv cnlllior 
M Claiidp Ik’Hiiii first by studyliijf In 
his lalsirntory tliP various cabihzprs 
which hy thu simpip acfloti of tludr prp- 
Piicp will |p«(l to ronihinution of flip Iiphi- 
lly pouiprchscd mid luuitisl sasos Thi-sp 
PHtiilyjsinK siihstmups (v\hi<h M Cliiiidp 
keope a Bpprpt) arc |uif In slppl tuls's 
placed in stroui: I'Pinpiit Mils Ity nipniis 
of KaitPH, renirdliiK uiptprs and jivrotiip 
tprs, it Is iiossihip to \Mitcli over the rc- 
actlons of the khbpous niUturps and to 
deterintne the proportions as well ns the 
nature of Hip pIpdipiiIs to bp used In tlie 
indnstriiil appaintns Intspiilons dpvkrs 
facilitate besides, the cnolintt of the 
tidies containiii); the lalah/iiiK snbstatipps 
If one visits the fin (oil, one sees on 
colutun for the prodncllon of nltniKcn p\t 
the air by the liijiiefi lii(f proipss The fn 
this apparatus Is based as Is well know 
aceuiuiilatioii of <sild resnitliiK from .1 spiips of sue 
fpsglvp disfhnrKcs of llm coiupresspd cas 

Klsewberp, bydiokcn electroli In nllv piodnced is ob- 
tainefl Wlnui tins Is ihaic the kiispoiis uilvtiire of 
nitrogen and Indrogcii Is jnepared In aiUaiipe, groat 
care Is taken to rid this iinvtiirp of all triiops of oxi 
gen la'fore II Is allowed to pass In conUut with the 
catalyzing mutter It Is then hvixTconipiessisi at l.tHHi 
Htmosphercs and metallic gages nieasurc this pressnie 



The laboratory room from which, with the aid of the manometers and pyrom¬ 
eters shown, the processes of combining the hydrogen and nitrogen 
into ammonia arc controll^ 


Kmiiig of 


which Is loiistanllv niniiitaliiod by regnintiiig the ad 
mission to the hjpensiinpri'SHor The small gaseous 
admlsshni Is regulated b,i menus of a regulating vaUe 
jilais-d Is'low the tube and the pereciitage of ammonia 
is determlneil be aliowlng tlie outtlowlng gases to 
|inss tlirougli a sulfuric solution and then through a 
gas meter 

ill ordei to avoid a possible explosion, (lie tuiie oon- 
tiiiiiiiig the <Htal,\/er and in which the syntliesis of 
atuuionla Is efTeeteil, |s put in a concrete well outside 
tile luillditigs ICni'li eatalyzliig tube Is '2% meters 
long, 2 ceiitliueters thick and has an Inside diameter of 
OOlS ineleih Once It Is started, the reaction contin¬ 
ues without am dlffleiilties Whiit Is remuiknble. is 


that these enormous pressures c«n easily 
be Imiidleil The apparatus dot* nof al¬ 
low the escape of any noxloua yapoTB in 
the air of the room; the Joints oi the 
li.vpereomiiressor remain tight and tiny 
tflbes siifflce to hold considerable maases 
of gas The Ibiucfled ammonia la gath¬ 
ered 111 steel tidies and the ammonlBOftl 
dissolutions, more or less concentrated, 
are put In glass ismtalners 

What distinguishes the Oeorgea Claude 
method of synthetic manufacture of 
ammonia, from the process Invented by 
the (lermnii Ilalier, Is the Incontestable 
superiority of its yield With an equal 
volume, the flaude entalyzlng tubes pro¬ 
duce 2^1 times as mm-li us the colossal in- 
stiillatloiis at OpiiMu (near Ludvlgshafen) 
and at Merseburg (timir Hnlle) In which 
the IbK'ho clieinisl lerrles on his mann- 

The capital imixirtaiice of this »ew- 
Ixirn Industry cun he seen at a glance. 
The prislm tbm of synthetic ammonta liy 
means of nitrogen from the Inexhausti¬ 
ble nlr and electrolytic hydrogen assurea 
to France in war times tlie potwlbllity of 
iimiiufnctnring witlioni limit the exploslvos necessary 
for her defence, and In peace time, allows her to ob¬ 
tain chenjilv sulfate of nmniotiln, the fertiliser so neces¬ 
sary for the development of her ngrimdture 

Kaolin 

B esides its most familiar use In pottery, kaidiii 
tlnds application In the pnix'r industry as a 
tiller Tills clay is obtained by washing kaolin In long 
troughs under conditions which p(‘rmlt that portion 
best Bulteil for ceramics to flout off, while the henvier 
particles, which go to the pajior trade, sink to the bot¬ 
tom About two parts of kaolin mdtabic for paper 
tiller are obtained from tlins' purls of raw material 
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The Wood Borer Takea the Count 

OW to protect pUliiit, wliPii Urlvon In salt water, 
from the uttaoke of tlio torwlo, llmtioria and other 
wood iKirers lias t>e<‘U a 0^)1)1010 for years The ccmont 
(run Is the answer It has l><>on proven that by 
‘■shootiiws” u mixture of three parts sand to one part 
<‘eiuoiit Into the pile on all sides a cdverlni? completely 
Impervious to water is olitalncHl—onc which dites not 
break off, resists chenlenl action, nnd entirely prevents 
the entrance of all forms of animal life 

When the traction company undertook the survey 
<if Its elwiric road sklrfluK the shores of IMiffct ,Sound 
between ItelUnKhnn\ nnd Mt Vernon, Wash , It faced 
a two-horiKsl dilemma In the first jdare It was either 
an exi)eiiNlve rock cut nlnni! the face of the mountain 
or u fonr-nille trestle a<ross the tide llntH, n oomltat 
with earth and rock slides on land or the deptv'dntlons 
of wiMKl borers In the water 'reria llnna was tlrst 
(iKWH'li, but after a few wicks' work, diirins which 
time enough dt'brls rollial down nism the rallnmil track 
helow to give warnings of la’rpt'foal tioulple, this plan 
was given np and the company '•went to sea” 

The trestle was driven In 1011 At the end of four 
years the attacks of llmnorla had tK?eome so w'rions as 
to require drastic treatment nnd the erectimi oj forti¬ 
fications Iiegan. It might 1 k> mentioned 


way. Where lime was not used It stoml up better, but 
was not water tight and pieces flaked off Knglneers 
then east about for some mettiod of forelng cement Into 
the pile instead of isniring It around the outside. 
Knter the cement gun 

The gun Itself however. Is only a pait of the equip¬ 
ment neeiUsl, two flat cars being required to aeeom- 
miKlate the entire plant One of them carries n large 
water-supply tank, with a smaller l(K>-gallon pressnro 
tank and an air compressor, while the other onriles 
tlie cement ml\er and raw ninfenals The cement gnn 
prop<*r, which Is operated by a gromid man underneatb 
the trestle. Is suiqilied by two lines of hose, one from 
the mixer and the other fiom the (iressure tank A 
dry mixture of three parts sand to one of eement Is 
form! thiongh one hose nnd water Is forced through 
the other The two streams Join at the noxzle of the 
gun, where the solid jiarliclos are driven through a 
fine mist or s|>ray and tlie moistcncil sand and cement 
l«'uetrnte tlic pile The operator la able to control 
tho supply of water with a hand lever tinder ordi¬ 
nary circumstances, the drier the mixture the lietter 
the results The mixture Is dastieil against the piling 
with such force tliat when hardened It Is impoasible 
to make an indentation with a knife All the voids ate 


tilled Wlieie plies weic Imdh eaten awH\ they were 
reliifons'd with ehieken wire before treatment, and 
often built out to a thickness of tiom eight to twelve 

Kxpeiinient shows that (lie niijilli atlon of this 
treatment to pnitinlli destmied iilllug does not 
strengthen it but un'ieh affords proteitlon This fact 
was asi'erlnlned by a test made with two cedar sticks 
b'J inelies in (iiameter hi thiee feet long One was left 
in Its aatural slate and the other cut so ns to re 
seiulile a pile allaikeil Iin limnona and then built up 
with the (etiient gan 

The tiestle where the eeiaent gnn was used contains 
appioxlmuteh "i.TtMl lales of whkh o.'JtK) were treateii, 
th(> otheis being iibo\e wiitet line Costs vary ais'ord- 
liig to loi.il I'oiiilitloiis and (be aaioiiat of damage to 
lie repaired In the i use lieie illsenssi'd, It was possi¬ 
ble oiilv to walk at low tale and It was frequently 
iii'is'ssii I \ to ileiii the tiiiik foi tegular tniflle. whli h 
deluyisl the woik iiad iiddisl to its cost The best 
estimates iiMillable show an expenditure of from 
'U> to H.'i emits iiei lineal foot foi the treatment 

The next sfeti will Is' to treat the idles ls.'fore they 
are drhen, and lahorntory tests indicate that this 
11111 be icadih acisimpllshed The piles Will be placesl 
on rollers, tlioroiiglilv wet, and then 


that there is a difference bidween the 
limuorla and terwlo, the two most de¬ 
structive agents The former fi>pd» on 
the wood while the latter enters it onh 
for the purpose of making a homo. Llm¬ 
norla oompletely destroy the pile, eating 
It ont in a cone shaiw, while the teretlo 
honeycomb ^it, leaving tbe shell intact 
idmnorlA are never found below the mud 
Hue, but nauaUy atay soma 18 Inches 
above It, whereas the teredo Is usually 
fonnd higher up. 

At first a short Iron casing was placed 
around the base of the pUe extending nine 
inebes above %iud below mud line. This 
was used as a tonn and filled with ce¬ 
ment, making a coating about one luck- 
thick. The pile waa than given a brush 
treatm^ Wiith a ofie-to-one sand and ce¬ 
ment mJxttjiiip whiofa ooverMt ell that por¬ 
tion helow ^rJtigh water line. The pre- 
caatkmg Were only partiatljr suoceaaful, 
howenpv and Urn work of deatruetten 

Bf f«)r hydrated time 

was MDwe hMsk uapd In the cement 
mutatot Mw being that It would 
poor iasMe iha casing better; bnt the 
action of skit water my soon eomglateiy 



siiniMsl to get II qnnrter-lneb to ii linlf- 
iiieli (outing When so treated tho ee- 
meiil cHM only lie linked off with a sledge 
biiunuer and cold ebisci and the cost 
will of (siiirse be miieli less 

A New Idea in Placing a Big Span 

T in>: high tide of tnrbiilonl waters, so 
frequently destructive. Is oeeiisionnlty 
an ally in arssimplishing an engineering 
feat A notable inslnnee Is the recent 
undertaking in Wnsliiincton, 1> in 

the plaelng of tlie Initial steel span for 
a new bridge over the Potomac Itiver 
The Hiniii 208 fis-t long and weighing 
approximately L’fH) tons, wna built on a 
float nnd lifitst Into place by n swelling 
morning tide The superfluous structure 
was displaced at low tide during the aft- 
enioon of the same day 
The magnificent viaduct displaces the 
historic, antiquated Oeorgolown bridge 
The completcsl structure rears Itself 72 
feet above mean water level, which is the 
height of the clearance arch The road¬ 
way la 84 feet above mean water level 
The solid footings which formed the 
basis for the floats, located on the piers 
will serve ns the resting place for the 


hlMiitegnUkd th« cemait mtxm) Id thU Floating Into place the SOfi-foot span In the new bridge at Washington finished vladnet 
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The Heavens in February, 1921 

Hie Diameter of Betelgeuse—How It Was Measured and What It IfeuB 

By Prof, Henry Norris Russell, Ph.D. 




P UUI,IC attfiitlon has been widely and deserredly 
ntfi'H<-fpd dnrltiB the imaf month to a notable 
aehl(*-venieut of observational astronomy—no less an a<i- 
vam’P than the nefuni measurement of the diameter of 
a flxe<l star 

From the dnjs of the first astroloirers till now, the 
stars luive shown themselves to us niendy as ladtils of 
U«fht —more reseiuhlinx the “matbemafli ill point" than 
do any other natural ohjisds, To the tiaketl eye they 
arc dots on the expanse of heaven ; and vlewisl with 
our Breutest telestojies they remain dots still -daz- 
BliuKly bright, iierhaps, but without perceptible size 
With B high magnifying power, it is tnie, all stars 
apiiear as minute dislcs, but the size of theoo disks 
depends, not on the star, but on the teleseoiat They 
are mere optical elTeets, Inevitably prtslnced by the 
inlluetice, upon the w'aves of light, of the circular 
aperture through wlildi the light enters the tele8coi>e, 
and forming, as it were, an image of this aperture, 
and not of anythltiB In the heavens above 
The greater the aia>rtiire of the telewsijie the smaller 
will be this "diffraction pattern", but even with the 
largt'st Instruments, It remains of such a size as to 
tsuieeal from us those flue details which 
often we would most desire to observe - 
sueh ns the existence of very close double 
stars, and, in parllciilnr, tlie actual disks 
of the stars theiiiselves Hut rrofessor 
MIclielson, by a brilliant application of 
the iiiterreroiiietci, bus nddial the solution 
of this problem to Hie liirge list of sclen- 
tllie ndvaiues wblib Ibis npparatns lins 
liermitted A fuller account of this rant 
ter Is given In the H( ikntifk Amfkuan 
Montiii.v for leliniary, by the present 
writer, and will be found of liiti-rest to 
those who wish In understiiml the [irocess 
In Kri'nter detail tlinii is here given 

The Michelson Apparatus 

The jirlnclple of llie appnrntus Is sim¬ 
ple enoiiBb A dmptiriKtm Is placed In 
front of the teleseois- so that llBbt is ad 
muted to It onlv tbrongh two parallel 
silts, which mav be at aiiv distance apart, 
up to the full dlniiieter of the ohjeetive. 

The beams of Iigtil wdiieli enfi-r tliese slits 
are brought to a fca-us at the same point, 
where the ordlnnr\ star-image would bo, 

At the center of this Image the two 
1m‘uius, wliiih hine trinersisl exaitlj the 
same distunee In loniliig from the two 
slits, arrive In sueh fashion that the two 
sots of llubt wa\es reinforce one another 
Hut at a short distance on either side a 
point can lie found where the Unlit from 
one slit arrives sooner than that from the 
other, in such a wav that the light waves 
from the two slits are out of step with 
one another, and "InUTfore" so as prac- 
ticullv to destroy one another At a point 
farthiT out, one Ntreiiui of light lm.s 
gained u whole wave length on the other, 
and reliifoneiiient ngiiln lakes place, and 
this so(|iuiin“e is reiteated again and again, 
nelghherhiKHl of the foiiil image Is oisiiplial hy a series 
of fine bright and dark hands or "fringes," parallel to 
the length of tin' silts 

If there Is a second star close to the first, the light 
will form another ludependcMt system of fringi's, su- 
pi'riioHisl on the first set, and If the bright hands of 
the one svslein fall on the dark hands of the other, the 
general elTeet will he to obliterate both—completely If 
the two stars are eiiually bright, partially If they are 
unegual 

'I'he Iniiiortiuiee of tills lies In the fact that these 
fringes are verj narrow—less than half ns wide as the 
round star-images formed when Uie aiawtiire of the 
telesi-oiH- la entirely cleiir. If these two stars are «o 
close together tliat their ordinary telewopic Images 
overlap, and are superiMised, the two sets of fringea 
may nevertheless he displaced relatively 


• resolving power” of tho teIef»coi>e, but It rather more 
than doubles It What Is ev«i more Important, It is 
found by observation—much to the astonishment of ex- 
lierlenci'd astronomers—that the “bad seeing" due to 
disturbances In the earth's atmosphere, which does 
such very serious damage to tho definition of the im¬ 
ages formed hy great instruments, a (Tecta the interfero¬ 
meter to a very mneh smaller degree, so that, on poor 
nights when tho telescopic images seen directly are 
dlfTusta] and trembling, and all the fine details are lost, 
the fringes are still easily vialhle, and can lie well 
observed 

Measuring Star Dlametera 

'I'he interferometer can be used to measure the diam¬ 
eter of a small luminous disk, as well as the separa¬ 
tion of a close donhlo star. In this latter case the two 
sides of the disk play the same part that the two 
isolated stars did liefore, and, for a proper separation 
of the slits, the fringe systems formed by the light 
from the opposite Sides of the star-disk will be gupt<r- 
ixisod and obliterate one jmother. 

It reiiuires a much larger instrument to 
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otlier by an amount groat enough to cause a dlsap-' separates the outer oalrfors, aud the gain In iW 


diameter of a disk than the distance of a pair of double 
stars whose separation is equal to the disk’s diameter: 
fur It Is the distance lietweeu the middle points (so to 
speak) of the two semicircular halves of the disk, and 
not the distance between tlielr remotest outer edges, 
that the Instrument really measures. But even so, the 
interferometer once more, in this ease, greatly Inci'easea 
the power of the teIeso(ii|»d to which It Is'applied. A 
further gain Is possible, tor, as Michleson has doq#e at 
Mount Wilson, a long b«Ka with a cnrefuUy jdaned 
fiat surface may be plsoad across the outer end of ^ 
telescope, at rl^t anglw. ^Two mirrors, which can be 
set along this beam at dewifed distauce fiidm thO 
center, receive the star'a Bgbt and reflect It tttwavd to 

a tsecoud Sxed pair of mirrors, which send It doWfi to , _ ____ 

the two sUts already dcscflbwl, and so Into line faritflit stata, but the fortan m ,, 

scope With this arrangetBent, the effective (BstofteW' ^ and Itotore, which partlttW 

between the sUts t>eoom«e equal to the dl«t«B«to Wtdtb .«he hoUdMe. Orteo Is weQ up is tm 


equal to that which would be obtained bg dlWf viaton 
with a t«desco|ie 40 feet In diameter, so that the la« 
atroment Is luoomparably more powerful than an/tliing 
that has ever before been pointed at the atora. 

With the mirrors at their widest separatioa, whlto 
stare—even the brightest, like Sirius and Ppocyoft— 
still show diarp fringes, whl<-h Indicate that the ap¬ 
parent diameters of the real disks of tbMe stars are 
to<i lunall to meaoure, even with the great advanos In 
InstrumenUI power. But with bright red stars the 
case la different Observations on Alpha Orlonia 
(Betelgeuse) Showed a marked decrease la the Visi¬ 
bility of the fringes when the mlrrore were eight fset 
apart; and when the distance was increased to ten 
feet the frioges vanished. From this it may be calcu¬ 
lated that the angntar diameter of the star is about 
0.046 second of arc. Further measure, giving a more 
precise determlusdao, will probably soon be made. 
Meanwhile it Is well to consider what thia asnonaoe- 
ment means. 

The Case of Betelgaoe 

One twenty-second part of a second of an Is a tatall 
quantity indeed. It correspoada to the 
apparent angular diameter of a disk (or 
of course of u sphere) one foot In dUme- 
ter and 860 miles dlstanL That ft should 
Im> possible to measure anything so amall 
is in Itself amazing. 

Hut when we Mune to turn this augn- 
lar measure Into miles, the results are 
even more startling, and this time by their 
greatness The parallax and distance of 
Hetelgpuse are not yet known with any 
great degree of prMsioii. for the star 
is very remote, and Its parallax so small 
thnt even the l)pst measures are affected 
by a large percentage of error. From the 
existing materia! (which will doubtless 
Ih* supplemented by additional nbserva- 
tlons within the next few years) It ap¬ 
pears that the parallax Is probably about 
0 012 or 001.6 seconds, and the star’s dis¬ 
tance Some 200 or 250 light-years. But 
the parallax roeostires the angle that 
would be subtended by the line Joining 
earth and sun, If removed to the star's 
distance. It follows that the diameter 
of Betelgeuse Is prol)ably fully three tiroes 
as great as the earth’s distance from the 
sun—In round numbers, about 300,0(H),(KX) 
miles, fully as big as the whole orbit of 
Mars, and much bigger than that of the 
earth. This conclusion has, vary natur¬ 
ally, produced a great impression upon the 
whole educated public 
The professional astronomer was per 
haps better prepared for the aimounce- 
ment. It has long lieen realised that those 
stars which are very Inmlnous aik| yet 
very red, and which presumably give out 
relatively little light per oquatu mile of 
surface, must be very large. Various aa- 
troDomers, among them BddlsgtoB In Eng¬ 
land and the present writer in thia country, have called 
attention to this, and even gone so far as to pubiUh 
approximate predictions of the dlametera #f apeb start 
—predictions which, In the writer’s case, appear to 
be about two-thirds of tbs actual value. 

The direct confirmation of the extatenea of these 
giant stars Is however of the utmost (ntotoeft a»d Im¬ 
portance, anff will be wetcampd mmw uiililnts((wticaUy 
by none than hy those who fhid tbeir ofna titootetitol 
studies confirmed—and sapersedod—(A ' ‘ 


tioas. 

The wmtbeastom and souUlw«Bto|a« 
aftuther, the Uttor kaVlUR 


pearanc*, or at least a serious loss, of ‘ visibility, ” and 
In thU way the duplicity of the stor may be revealed, 
as was done a year ago with great succesa In the ease 
of Oapells 

The new apparatus does not Indefinitely Increase tbs 


power is proportloBato. 

The apparatus wMd» ItM i«st been pat Into # 
Mount WHaoD, as an atttchiHmt to the 
scope, permits of a maximum separation to 
feet lietween the mlrronf. TWs gives a reoOMnf 


t is itoi toe rl(tott' 

, w vto; •«» itoi Ftmtont ■ to', 

ly And PuQnx above Orton <*wW _ 
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The MotlT« Power of the New 35-Knot 
Scout Cruiser 

T HR new tJ, 8. light cnilserH n<iw und^r construc- 
tloo, «n iltuatrated d«wcrtptton nt which whr pub- 
UriMd lit oor iMoe of January ifi, 1921, will be the meet 
effective acouting veiu«l» ever built by niiy nation. 
They wUl be «wlft enough to outrun anything afloat; 
lacga enough to keep their (qieed In heavy aeiiN. roomy 
enough to rtiah detachments of marines to ‘'trouble 
apota"; and powerful enough to overwhelm du'itroyera 
and other light craft. 

Intereatlug aa theae veaaela are aa naval unlta. they 
are perhapa even more ao from the standpoint of 
ateam engineering, since each la to bo driven by geared 
turbines having a total capacity of Wl.OdO horsepower. 
Never before has ao largo an amount of jiower b«*eu 
Installed In ao small a space, and In eonaeiiuenc'e the 
performBn(« of these vesaels will be cerofully followed 
hy englueera and uavul men all over tlio world. 

Eadi ship ban four horsepower <Toss-com* 

pmind WeatUighouse turtilnea, and each turbine Is 
geared to a propeller. The turbines for the two oentier 
propellers are pluce<l together In an engine room lo¬ 
cated »‘cU aft, and the turblnea for the wing propellers 
are placed In a second engine r(K)m farther forward, 
with ttie holler rooms l>etw!.sin the two engine roome 
Bach turbine csmslsts of a high pressnre and a low- 
preasurc element which drive the propeller through a 
common gear. Tlie htgh-[tresHure element consists of 
two rows of impulse blading followed hy reaction 
btsdtng A si)eclttl lH>lt of tide reaction blading Is 
used only when running at low speeds and Is by¬ 
passed for operation at higher Ri><«e<iB The low-pres¬ 
sure element, which normally rmoi'es steam from the 
high-pressure element and discharges It into the con¬ 
denser, has reaetitm blading only. Both elements are 
rated at n,2fll> hors(‘ts)wor each, and either ean be 
used Inrtepeudently In case the other Is out of service 
for any reason. 

An astern turbine, consisting of two rows of Impulse 
blading, Is iiKs)rp»)rated lu each lipu-prcssure element. 
When supplied with the same amount of steam as for 
full ahead operation, the astern turbines can develop 
80 per cent of the full ahead latwer and can drive the 
ship at about 20 knots 

^e reduction gears are of tbe Wostlnghouso floating 
frame type. Each has two pinions, one for the hlgh- 
pressune and one for tbe low-pressure rotors, and a 
stngla gear wheel connvgted to the propeller shaft 
The speed reduetloo ratio Is about 7 to 1 and Is ef¬ 
fected Id a single step. 

Tbe main turbines can propel tbe ship at speeds 
mnglng from 12 to Sfl knota, Mt aa only a relatively 
mnall araonat of power Is needed for low speeds, small 
attstUary turbines are uaed for cruising purposes. 
There aN four of tbeee cruising turbinee per ship and 


each consists of a alngle-ron ImpiilKc wlieci and can de¬ 
velop Shaft horsepower at (i(SS) rc^ollltl(alH per 
minute Knch cruislag tiirhiiic la niiaint(‘d on an ev- 
tenslon of the ease of a main high preasure glemeut and 
ean he coupled to the hlgb-prcsNurc rotor thriaigli a 
gear giving a speed rwhictlon of ahmit tl to 1 The 
mechanical line-up Is therefore < rulsing turbine, cruis¬ 
ing gear, coupling, main high pressare rotor, main low- 
pressure rotor, main gear, propeller shaft The steam 
first [tasscs through the Impulse blades of (he cruising 
turbine, then through the reaction blades of the 
cruising belt of tlie main high-pressurc element, then 
through the remaining reaction blading of tsith ele- 
raants, and Otially Into the condenser With this ar¬ 
rangement n maximum iwtwer of horaciwiwer can 

lie ohtnlneil from each of the four turbines Tlie crals- 
lug speeds range from 12 to 19 knots with excellent 
steam economy over the entire range. 

The coupling that connw-ts the cruising turbine 
with the rotor of the main turbine Is oisTutt-d hv 
menus of a hand lever To connect a cruising turbine 
when the mate turMpe Is In operation, the former is 
brought up to speed and the latter slowed down until 
a synohronlalng device Indicates that tli© two are op¬ 
erating at the same speed, when the coiinet-tlon ean l>e 
made with aafety. 

8l)oclal care la taken t<i prevent the cruising tur¬ 
bines from over-ai>eedlng either when oiierating under 
their own power or when airidenlally left connected to 
tbe main turbines and driven by them A fly-hall gov¬ 
ernor ctmtrols tbe throttle to each cruising turbine ami 
also, throngh a relay, tbe governor valve of tbe main 
turWne If the cruising turbine operates at 10 per 
cent over siioeil, this governor cuts off the steam to 
both tiirhlues If this governor should fail to o{>er- 
ate at 12 i>er cent over siieed, an emergency sttrp 
cuts off the steam to the cruising turbine, and discon¬ 
nects tbe coupling 

Water Injection in Gasoline Engines 

T he practice of Injecting water In conjunction with 
the fuel Is quite common In kerosene engines, the 
object being to kwp down the cylinder tcm|«>raliire un¬ 
der conditions of heavy loading and prevent prelgnltlon 
In frn-t. It seems ver.v dlfllcult to operate an Otto 
cycle kerosene engine and get aaOsfactory results with¬ 
out water Injection. 1'hore atoo has been considerable 
experimentation with water Injection (or Inductlonl 
In gasoline engines, by makers of fuel conditioners and 
their <-ustomer8, who la-llevo that the Injection of water 
will lessen or eliminate the formation of carbon deposit 
and increase tlie fuel economy 
In the dexelopment of aircraft euglnea, the sugges¬ 
tion was made that If water Injection had thew- effects 
it should be bencflclal In aircraft work The problem 
was assigned by the National Advisory Committee for 
Aeronautics to the Bureau of Saudards, and an ex¬ 


tended InvcNtlgHtioM wiiM made The tests wore carried 
out on a ClnsH 11 mIHtnrv tinik engine, and also on 
a Jtuleuber <’> cj Under. :i x 9 in engine, whlth operated 
at high jacket temiK-raliire Altlnatgli the Investiga¬ 
tion was made at the Instlgntliin of the Aircraft Iippart- 
uient, the tests wen- coiidiK tod on a truck and an atito 
mohile engine, but the results, of eourse, are of gen¬ 
eral H|i|ilieiirlon 

The results arrived at liave tieen summarised by tlio 
e\|H‘rts of Hu- Bureau of Standards somewhat as fol¬ 
lows No opjireelable effect is prodiiotal upon tlie 
|*ower, fuel eisiuom) and general oia-ratlon of a gaso¬ 
line engine bv the Injistion of water into the cylinders 
at rates tarjing from ()(H to P44 Ih pi-r brake- horse 
IMiwer-hoiir When water Is injected at a higher rati- 
thau II W lb )>er biake liorseiiower-hour there is an ai- 
preciabli- deereasi- In the jiowi-r out|)iit fuel ccenonii 
Hint siuisithuess of o|S‘ratiou It Is (lultc prolmlde that 
In a liudlj earbonlza-d engine, or an engine of defw-tlvo 
design. In whleh there an* hoi spots that eauso pn-ignl- 
tlon, the Injeition ol tin- water result-, in an liicreaso 
of power In an engine operating at high wnterjaiket 
temis-riiluie tin- injection of witter In aiuounls lie 
tween J and H lb per hour iircslnee a softening anil 
sllgbt reihnilon of (arisen, this nsliietloii not cM-e.-d 
Ing 2.1 pel cent ninl Icing most notlcenble in tin- pis 
(on lieiids and lahcs Jlowi-M-r, water inJiH-tiori at tbe 
maximum rate also lanses a consjderable reductoai 
of ,sewer 

Photographs That Educate While Thejf 
Entertain 

A BIl'KI.l bathing seem- In wlileh the isiot is a dew 
drop and the liatliers are cn-atun-s tese small for 
the iiukiMl eye is shown In one of the rerx-nt motion 
jiletnre releases b\ the I'nited Stales 1 lepartment of 
Agrlcnltnn- The new flim, known us "A I'lant Disease 
and How It Spreads,' was photograiihed under the 
BU{K-nls!on of scientists in the Bureau of Plant Indus 
try The pn(nn-s, most of which were taken through 
a mierosisiiH, <li-al with tin- organisms that caiiw rim- 
harh hllght and result In heavy loss in triick-farinlng 
«e<-tions I-'leld scenes also are iiieludtsl Symictoms 
showing the- existenei- of the blight, the exfi-nt of dam¬ 
age wrought, mill methisls of eradiratlen arc depleterl 
In the film, wlil<-h will be dlstrlbutisl through depart 
ment ehnnm-ls 

The iii-w' "movie" Is one of tlie few tlmt have lieen 
(ihotognuibed largely through n mleroRC<nx>, and lie- 
enuse of that fact Is expeeti'il to attract added atten¬ 
tion It Is designeil for laith st-lentllle and popular uw, 
and Is exisHttsl to lie mueh in demand among education¬ 
al Institutions The dopurlmeiit has more than (HtO 
films in dreulatlnn, showing over 11,1 snbjeets They 
have (iroved of marktsi value in extending the work 
of th(- department 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 


i 


Broken away ylew of a device which 
aeparatea oil from exhaust steam 

Separating Oil from Exhaust 
Steam 

W HII.K the nil-«('|)inntliii: dovlci' 
Mhown in the illiihiniiion 

liOF twen in uxe for xonie \omin pust It 
<tJtitlmies to hokl tlu' tlold l)eciiM>ie of 
ita efflolent work 'I'tip f('ntur(‘s of tlio 
<levlee, which N mIiowii piirtlv hrokcii 
iitsav, are aa follon » 

Tlip xhcll and Imdlc pla(c< arc of ensr 
lion 'I’licMP imiltiplc hnlllc pliilcs iirc 
of wpeiml KtiiKKfiod arid coiiNtriiction 
iind arc ho dcMljinod iih to cdhiui' tlic rc- 
inoAHl ol nil oil from the cxhiiiiNl stoiiiii 
hcforc it k'a\('M the Hcixiriitoi 'I'hc oil 
after hciiiK dci'oHitcd on the hiiw- tihitli 
ItrldH, enters a dint insidi' of tlic k'lid 
liars and tlon.s through thia dint to the 


iiiK lip the oil MKiiln aftci 
dt'iHiHltcd on the liatilc iiliili 
The Hcparntor is Hald to 
tlic most importnnl iiHpdrc 
ctllciont oil Hcimrntor II 
that If an oil Hcpaiiiloi Ik 
Holiaration cannot he i 
without the halDc [iliite siir 



ratliiK cftlclcn<-v It la, therefore, ea- 
sentiHl that an oil aeparator lie bo eon 
striicti'd OK to he eahlly cleaned. The 
hatllf idatea in thia Hepaiator arc remo\- 
alde through an oiH*nlnc jirovided and 
niHV ho taken out and (leaned in a l>c 
wdutloii and retnnied to the separator 
rfouU for another imtIihI of Hervlce 

A Better Hood for the Electric 
Welder 

O M0 of those Nimplc iraprov('taentS 
(lealuned to facilitate a uhen tHHk 
takes the form of a new helmet for men 
eiiKaui'd In ehHtrlc wcldliiK oiieratlons 
The laalv of the helmet la made of 
<hroia(> leather, which has hceii treated 
HO IIH |« make It ImiM-rxlous to wat(>r 
and tho Injiinoua ravs which accomiatny 
weldlnu oiM'rattona 'I'be helmet la pro- 
^ Ided with a window of (hemicallv pre¬ 
pared (flaaR which protects the (*yoa from 
the ultra-violet ra.\a 

Now the main Improvement which 
I his mask or la-lmct represents over the 
usual tvpe Is III the moiiiitlUK "f the 
Window, which Is Bueh as to permit it 
to he raised wllli Uie left hand of the 
oiH'rator as ahown In our tUustratiou 
III this manner the oia>rutor can view 
Ilia work without tile InterveiilnK dark 
s( remi vet let the screen fall hack la 
plaei‘ when readv to no ahead with far 
Ihcr WeldlliK ojieratloiiH Ohvloualv, 
thia helmet aavcH muih tune, for or- 
dinnrth a weldei would remove Iiih 
lieliaet in order tieller to see tin (liiei 
delnlls ol Ills wiuK 


Ylis «mr rfip» «Mr th* k**t*«. 
kc«|M iBllk dean and faetUtktai 
pouring 


A twist of the left hand lifts the pro¬ 
tective screen out of the way in 
this new welding helmet 

A Cover for the Milk Bottle 

A ltBCKN'J'l-Y patenU'd milk liottle 
cap made of nluininiim. Is a device 
(liat has tv»o Inipi-ovements First, It 
llBH a hole in the top, oppositi' to vvlileli 
is a lip, HO Mint milk can lie readily 
liourod Info a Klaas oi cup When not 
wanted for iHuirliiK. a tight cover slips 
liaek over the hole out of which the 
uiiik has heeii pounsl Much time can 
he savisl with this cover, for It Is not 
ueeesHurj to remove the cap to get at 
the milk Again, the milk In such a 
hottle la not exposed (o duht or the nlr 

A Circular Saw-of-All-Work 

W B Illustrate herewith a unlveraal 
circular saw of Interesting design. 
It will Im! seen that it Is mounted on a 
carriage that makes It poaalble to bring 
It to the work in any eoncevlable poat- 
tiou 'J’he photographer has tried to 
indicate the extraordinary range of ap¬ 
plicability of the aaw by diovrtng It at 
work on a rather unusual Job of (tit¬ 


ling off 11 hiinel This Is Iml a augges. 
tlon of the iisea to which thia Ingenious 
device can he put It la operated elee- 
trleiill.v IIS indicated h.i fh(‘ presence 
of wire and motor in the picture, the 
eonsuraptioii of current ia said to be ex- 
tn>melv mcalcmte 

A Partnership of the Fork and 
Knife 

A I.OdirAI, development of tlie great 
war is the one hand knife and fork 
utensil w'hich ia ahown lii tlie aceom- 
jianvliig Illustration Wltli thia eomld- 
luition knife and fork a person with but 
one Iiiuui (iin cut meat and feed liim- 
self aiirprisiijglv well The knife Is in 
llie form of a ati'el blade with a curved 
(iittiiig edge, and vvitli ii nuuilier of 
lironga at tho end to serve n.s the fork 
For cutting the me.it tho curved edge is 
placed oil Hie meat and the blade Is 



A combination knife and fork for the 
one-hand man, shown in the 
act of cutting 

moved liiuk and foith Of course, tlie 
(uttiug edge must lie keen In ordi'r to 
vv ork antlstactorllv 

Crayong That Blend 

T IIK iirolil(‘m of p(*rfecttng wax 
(rnyoiiH so that their colors will 
l>l,oud while being applied lias lieeii 
solved by i'rof Katlu'rlne hewers of 
the I'niverslty of Nevada liv the ua(* of 
a Solvent, avicli as kerosene, applied n.s 
a wash to the back of the paper Since 
this wash (waiKirates siowl), rewettlng 
Is unnecessary for uu hour or more 
Thus, by the mere process of overlay¬ 
ing and rulibing in, a few crayons of 
standard oilors will be sufflclent to ob¬ 
tain any delicate shade. 

Wliethcr wax patuHng sliall regain its 
original pri'stige as an art aiodlum, its 
uae in the schools, where a dry medium 
Is mucli to lie preferred to a wet and 
where numbeilesa ehniiges must lie 
made, is of first Importaiiee In teach¬ 
ing color appreciation 

Briqueting Outfits for the 
Household 

N I2KL> We again repent that (^oal, and 
for that matter fuel in general, is 
at a premium throughout BuropeV 
Hence these columns have depicted and 
described almost no end (if fuel-saving 
devices during the past few years, and 
we have one more device to add to 
onr published collection, in the form of 
a household brl(|uetlDe outfit. 

This brniuetlng outfit is a French de- 
vie® which la meeting with considerable 
favor. It consists of a stand, a simple 
plunger, and a set of simple molds The 
material to be brlqoetad is plgfwd in 
the mold, and than, with several sharp 
tamps with the plnngier, a briquet is 
fonned. The briqoets ihBy be made U> 
the form «t bails or dUdta, a«ooMli« 
to con(Utl(His. 



The saw for a thousand Joba, and one 
that goes to its Jobs 


Recent Patent Decisions 

Joint Inventions.—This is an appeal 
from an a wind of priority to appellees 
riopc & l,nml»ert for an invention relat¬ 
ing to an apparatus for drying woial 
veueer, conslatiiig of a rectangular bous¬ 
ing for the moterial to lie dried 

A aiiigic count of tlie Issue Is set 
fortli as follows “A dry kiln com- 
prlalng a rectangular shapM housing, a 
radiator locatial in one end of said hous¬ 
ing forming an end way thereof ami 
providt'd with oiieiiings through which 
air ma.v tie drawn, the opposite end of 
said housing closed by an end wall, and 
an exhaust fan coiiiiecting with the in¬ 
terior of said housing through said 
wall " 

It apiH’ura that Hope and Iiamliert 
Hied a joint application Novemlier 2fl, 
IBITi, and ttiercaftci I,aiml)crt filed an In¬ 
dividual iippllciiHoii on May 8, Utic, 
whicli iiiiidvertcntly went to patent June 
■>, 11117, wliili' tile joint aiqilicatloii was 
coiamdliig The diKlaion of the lower 
court is alHrtned, and tlie following 
point of law iiddnced Where a joint ap¬ 
plication for a patent waa filed, and later 
one of the nppllcmits flliHl an liidlvldniil 
application which Inndverlcntly went to 
patent while the joint application waa 
copendIng, the Individual applicant 
giUricd nothing liy the Issue of the 
patent to him —/.uuHiCft v Hopo at al 
I s r V I of /) r 
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tB^AL NOTICES 


PATENTS 


S!' 


L wtlioh you wish to patent you can 
ita fully and freely to Munn A 
. i. tor advice in regard to the t;e«t 
wfty of obtaining protection. Please 
Brad iKetobee or a rnodel of your in- 
vration and a description of the 
deWoe, explaining its ut>eration. 

AH communications arc strirfly cori- 
fktentiai. Our vest praclico, extend¬ 
ing over a period of seventy years, 
mables us m many coses to advise 
in regard to patentability without 
apy expense to the client. Our Hand- 
Book on Patents is sent free on re¬ 
quest. This explains our methods, 
terms, etc, in regard to |Pat«nU, 
Trade Mariu, Foroign Patent^ >tc. 
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St(q}ping the Chimney Thief 

(Conrinut'd from page 101) 
n definite weight of fuel will require a 
definite weight of oxygen supplied bv the 
air lilaeli atom of carbon will unite with 
tu'o flioiUR of oxygen to form (“arbon diox¬ 
ide (CO,) and each two atoms of bydro- 
geii will require one atom of oxvgen to 
form water vafa^r (H,0) Varying pro¬ 
portions of carbon and hydrogen In the 
fuel will call for different proportions of 
oxygen, hence the exait iimouiil of nii 
required cannot lie spwitled until the 
chemical composltJwi of the fuel is known 
I'CW fuels howerer require over sUltea 
pnuuds of air for every isiuiid of fuel 
hiirneil, and some noi>d no more than Id 
pounds of air tier isiiind of fuel 'I'hese 
pi'iqxirtlons provide a slight exiess of air 
over the amount Indicuted hy clirmic)il 
theory Whatever the Idonl proportion of 
ntr to fuel may ho, it Is important to 
U<-eii us close to It us posslhle, for reti- 
Bons that will !«• explalntsl shorlly Af. 
tlieio IN no simple wuv of metering the 
fuel rtuil iilr while they are being united 
chemically it may appoiii tliul tliU iiiob- 
Iciii pr(‘s«‘titM extrvMiie dilHculties Such, 
however. Is not tin' i-ase for coiitinuous 
evaiuliintton of the due gases fiirniMhi« a 
iiiciais of kt*oplng tubs mi Ihr iiroiMvrtlon- 
Ing of nlr and fuel 

Tlie iirohlem of ettlclent combustion 
inch one of knowing bow 




V oil valve 


Classified Adyertisements 


^ Advertlsmg mj 
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a column U $1 00 s Has 


FOB SALE 


AOKNTS. MO tio * 
Nlsn Lstton fi<T «or« 
Un n Bis dsmsiid, 
Msunic latter On., i 


IlgUrCN 


TfIK sxdinlTS insnufscuirlns rl»ht« of aoins i 
dilns, derloe, or srticis In Ui« mstsl Hue pstsatsd 
oUierwIne, br one «r the iiiuet oomtmsstv so^ai 
nunutsoUirtiur plsnle In liiillaits. Aoiltsss W F. H 
P 0. Hoi No. ril. Bedtord, niiUsna. 


For Spot Ca»h 



Hfm CMtafw ai 
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O 7.000 Books s^ 




IS jiilmariU one of alnnys regiilutlng 
both fuel and air supply simitltantxiusly 
so tliui Ihe ratio ol air to fuel will al¬ 
ways he luilforni After the corrtx-t ratio 
In establkUtsI, the fuel inav burn fust or 
slow according to the demands for steam 
but by mislern uieiins of tsmtnd eiiu l>c 
made always to (sunbine In wbotever 
rath) Is found to rcpn>sent l>est issmoinv 
It IS not geuernllv lealized Ibat more j 
iilr than any oihei HiilistfiiKX' Is used up j 
In a i«)wcr plant-- hj neighi about ld| 
tuns of air ami by volume over 4(K),0()0j 
cubic ftsu of nlr to cvciv ton of .•oal It 
Is not casv to realize Just what these I 
lean. MO Ihcv will lie expresHisI in j 
wav If this ail llowcd Into the' 
furnace through a stjunre conduit 1 fool 
high and I foot wide flic ...iidiilt would 
have to lie ovci 7.1 miles long In order to, 
ivmtiilii enough air lo hum Just one Ion ol ' 
coal This sliows qiiito Impressively the 
luiporinncc of the nlr supply’ lOxprcsKeil i 
dlflcienflv, all the air, flom eiutli to NLv,j 
above u squnio liicli of Ihe eiirth'a mii | 
face wclglih 117 poiiimIn, henei’ would he | 
warcely siitllclent to buiii a |«imid of coal I 
If U-ss ntr than this Is supplied then! 
some of the fuel will pass up the (himnev 1 
as iiiihurnt gases or smoke Tliut of' 
I i.iiise also represenis a loss It is sohloiii i 
however that tisi llllle air is siipplbsl, I 
the reverse condillon being almost invaii- 
ahlv the i ase The greater the oxts-ssj 
air the more heal will eseape up the 
cbiuim'y hecaiise nil air whose oxygen | 
does not minhlne ehemleall.v with the fuel , 
ahsorliN heat Irom the fire and entries il ! 
away through the stack without allowing 
It to do useful work such as heating water 
or making steam It makes little dlffer- 
oucc whether this excess air leaks In 
above the fire through the boiler shies 
or ends, or enters through the Are or ash¬ 
pit doors. If the lorreit air-fuel ratio Is 
exceeded, a needless loss of fuel Is hound 
to result, Just ns in the exnmph- of the 
grate fire previoUMlv mentioned 
fortunately we have in the flue gasea 
an excellent soiiri'c of Infurmatlou as lo 
Just what the exicss of air amounts to 
A given volume of oxvgen unites with enr- 
Imn to form exactly the same volume of 
carbon dioxide For example, one cubic 
fcait of oxygen will form one cubic foot 
of carbon dioxide as It combines with the 
carbon in the fuel. Air contains 21 per 
cent by volume of oxygon. If thb flue] 
gases oontalnad 2l per cent of carbon di¬ 
oxide we would know that all the oxy¬ 
gen had been used to burn up carbon, but 
that would represent perfection whlcb is 
((7oa«nuei( on page W) 


Motor Set 
No S99 
Price, $2.1 DO 



‘Stuck? Not he, with 
these good tools,’’ says 
Mr. Punch. 

A FEW dollars spent for good tools have- 
saved many a motorist expensive repairs 
and prevented senous delays. Take care of the 
little things at the time they happen, and 
you will add much to the pleasure you get 
from a smooth-running car. 

In the motor set illustrated there are 27 
good tools, which will take care of any or¬ 
dinary road repairs. They are packed in a 
leather-bound canvas roll and each tool is 
bound in place by a leather strap. It only 
costs you $23. Other sets from $10 to $45. 

“GOODELL-PRATT 1500 GOOD TOOLS 
are good tools for good workmen,” says 
Mr. Punch. “The best that brains, skill, study, 
experience, and honest intent can produce, 
and they’re made by toolsmiths who have 
spent all their lives in the business." 


GOODELL. PRATT COMPANY, Qrv.nfteld, Mass. 


GOODELl; 

PRATT 


11500 GOOD TOOLS 
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Recently Patented Inventions 

I qf Recer^y PaienUJ Muhmictd and Ekctrical Dtticu, Tools, Farm Jmphmentt, Ek. 


e ln*tant))r drapp«d | Thli Inrentioo reUte« t 


each ottiar Uuit wliilt Utqr ) 


Cantral “ '**'"'’* which la autotuatlealljr eloaad | tup the tenalon of aewlog machine threada and Hvely retained aeeeinbled and la t)«altl«a tot 


the multiplicity nf imliitH al which It aeala 
Itacir li> the noiuth when apijlleil. thereby to 
aurliiu the cunetimur ii{ a germ proof package 
HIV8E Ttni—I’ O Vanattkh, o/o V of Oa 
AthuiiH, Oa Aij ohji'ct of thia luTuntlon la to 
proaldo a tub which la divided into compart 
niente and which hna rotary mounting no that 
each of the conipartmenta can be brought Into 
ronvenlmt operative p<ialtlon by nimply turn 
Ing the toll A further object la to provide 
each compartment with a drain pipe 

ni8PI-A1 FIXTTIRE—I. SitoouaN, 8B0 


ace Ht , Chicago II 
■ Invention la to | 
iipli'd to aupport i 


and lucked, thua aafoguardlng artlelea reatlog baa for an object to provide a oonatrootlon Immediate mountlag on the m(Kt 

upon the drop head from loaa by theft. Bre, or which will operate while the aewlng machine adapted to be taally diaaaimabtetf •halgmt' 

other eauaea A further object la to provide a la atandlng atlll. In order to allow a proper aembled to ramove or raplMe the ttM 

device that can be operatidl by a peraon aeated adjaatmant of the upper and lower threads eo ncceaeary 

at or aUndlug by the deak. without hU action that the device may be varied until the thraada AUTOMOBILB LOCK.—W. B. Atmtm, Of 

**''*<* f’ have the aame tenalon, the variation iNdng jjargan Auatiu Co, OreenvUlt, 8. C. TM» 

MOVING IMCTUHB CAMERA—8 M. Law- antomatleally on the gage Invention baa for Ita object to pforUa nnrtan' 

itiK, addreaa J L. I'erlman. 18M Vyaa Ave, MECHANICAL MOVEMENT-^ Clabk;, lam Of the character apeclflad tor lopklot tha 
Hninx, N V Thr object of the luvantlun la to IB Beilwell Ave, Jeraey Ciiy, .V J The In apare tire of a motor vahteH la 

provide a moving picture camera arranged ventlon relatea more particularly to a meebaa- adapted to he aecured to th« body Of thf ve¬ 
to permit adjuatment of the ahutter opening lain eapeclnlly adapted tor the converalon of bide. In each manner that U naaflOt b« rOlaovpd 

to produce dlaaolvliig or double expoanre, or redprneailng motion Into oacilUtlng motion, by an unadthorlied paraon. 

**"»**»'(!? ““e '• pro''!'!® • device op- HADIATOR FILt.Ba OAPe-C. F. TATUM, 

, iiTer'fr r.fe. , t*r'^h *”hi"*!**^.w* » VP*' c/o Superior Bearing Hrooae Co.. T16 Igf Are., 

Ut ratea oi motion or tne objecta, the aetiing niachlne to Indicate certain condltloaa New York. N Y The invention Mlatoa to 

TT/y he'‘ex;m,:i«a^“‘*'‘ 1“ *•”' ““ S^Slar 

to va y expoanre opening be readily attached to macbloet of refarwice to Bller enpa for automeWle Wdto- 


trlok work effi'ctii and for taking pteturoa uo- 
ilor dlffrreut condttlona of light Intonsity of 

tthiittrr bring oomiuMoi^ of adjuatable aactlona 
to vary the exposure opening 


iMlnpli'il to support anlolos of varying sixes 
A furtl»»r oijjof't is to provide a fixture which 
run be iUNtantly adjiuted and is adapted to 
lirnilv tioli] ordinary supporting plates of vari¬ 
ous sixes without altering the plates In any 
^ay or boring hulea therethrough 

NTATIovkKI —A CAL^A^(^, OaracaR, Vena- 
xueln 'I'hls Invention has for Its ohji'ct to 
provide a combined anvelop and Ineloauro, 
formed from a single blsuk haxiug lines of 
[lartlal sepuriitlon and lines of adhesive for 
perinlttlnK the RhiK‘t to be folded Into a letter 


—L SnoouAN, 8B0 , , , ‘ a j 

Among the object, of i expo.ure opening 

Gde n dlnil.y Bxturc IflURHINQ COMPOSITION—J P 


The invontkju he. reference morn pertlculnrly 
to e composition especislly sdapted for the APT 
I leaning and poHahIng of hard wood end Tower 
metallic surfaces. The oliji-ct Is to provide Jeet of 


so arranged that the letter may he written 
by hand or on a typewriter, as desired 

STRAW UlSPENSER ~( 11 Hublton, 2B 

Peachtree Ht . Atlanta, (Ja The Invention re 
Latea to a deviei for the dlspeiialng of drink¬ 
ing slrawa at soda foiintalna The purpose 


ally delivers the 
lenient position ( 


straws singly to n con 
withdrawal, the remain 
laed and protectMl against 
Ign matter accumulating 


hlQQ rARRIEll—U McN and II U Wii, 
W Main St , Cbaniite, Knns The 
f tills Iniention Is to provide a car 
he character speelHwl formed of paste 
r like BUltnble material win rein the 


a cuiupositlon which will be cheap to manu- stmctlon In which there Is substantially no DEMOPNTARltc 
-as Vene- «'»* * brilliant luster, relative mmement between the scat and the Cleveland ( 

obiJt t^l of *“0 following In- hack thereof, there being provided a mean, for fn^tion 

c I.urc ’oioi-ml oil. oil of soy bean, tor- yieldingly supporting «.ld m-at, and anothar wiZ , „el.wlr.Hr fi 

line, of trlpoll mean, to permit the yielding aupport to be- .re Uabirto durort t 

leslve for ONE PIECE SLIPPER—M J HoLi.EBBrg. oome effective, but to prevent the seat from exceaidve wear oi 

0 a Jt" 1 '■;» "-hard Ht. Glover.vUle, N Y Among the tUt.ng from Its nornul poa.tlon a 

■ .beet la ''bjeets of the Invention I. (o provide a one- VEHICLE -AH Piti rmi. Box 2RB, Briatol. fastening meana. ao tha 

e written ; l’''''''‘ sl'hper cut from aultable material, which Tenn The Invention has for Its object to egnally dlstrlhnted aroul 

^ , may be desigi.ed over the human foot, the provide a toy vehicle of the three wheel tipe, vice Is especially adapt 

BLTOH 25 I • perfect having laterally spaced driving wheels M one rlma of the Sat band typ 

entioii re 1 ''** *'■* '"'heel at the other, and a THAcrnn vnnwxi 

of drink- ‘ '*‘*’'••'8 ’*'* *• ‘he heel which would body to which the wheela are connected, and orARlvii_ ii ti Uca. 

5 purpose 'Ihsomfort having a aeat which may be quickly adjuai.-d to j, oaw.lli>e Buglr 

.utomatlc SHAMNO llursM —I, Tokias, 717 Jack- R*™'! •'hUdreu of different agea and phyalcal York N V aIJ 

, „ I .on Ave. Jtronx^ S Y The Invention relate, -l^velopment to rid. In the vehicle comfortably .nv^tion 1. to provWe 


lonly coufltrueted ton At&oiif th« objwtn U to provide «, per- 

Pertaining to Vehic.eg “rrXrrprrnrpo^h^r^ilS^^^^^ 

AltTOMtWUI.K SEAT—G Tasman, c/o cap, and to provide the cuinectiOD for the 
>wer Ht, I’oreat Hills. Iloaton, Maaa An oh- quickest and oaalcat meana for opening the 
•t of tho Invention la to provide a seat con neck tor introducing water to the radiator. 

i?* ’“‘’"‘•"“•’If DEMOUNTABLE BIM —W S. WATaoN, BO# 

t between the seat and the 8loan Bldg , Cleveland, Ohio An objact (rf tfala 
MnV«ir‘«.at .*nd”To"nth« '• *0 * demonntahle Mm 

the vieidin, wlthout necemritattug the nae of wedge# that 

the J-Wdlbff ebnport to be- ,,,^1, to distort the wheel and thereby 

lornml boaiGon ' *"> «>, Ora. A further 

object Is to provide a rim having adjuatable 
H PitiTHK, Box 2RB, Bristol, fastening means, ao that the preMore may be 


Its object to equally dlstrlhnted around the wheeL The dc- 
,ree wheel tipe, vice la especially adapted for aae with inner 
wheels al one rims of the Sat band type, 
be other, and a TRACTOR KOBWAKD AND RETERSB 

W .no B“«‘ne Co, 202 Pultoh St., 

le comfortably invention Is to provide a tractor In which a 


Y The inventbm relate, development to rid. In the vehicle comfortably ,tractor ^ which . 
. equlppe.1 with the or FENDER FOR MOTOR VEHICLES A.ND simple cffwtlve reverMng mechanimn le p«b 
IdeT wUh'meansT"^^^^^ »*• will be extremely mnal^d MjfJJ: 

, ,b rll . .. “0- W-*'- eon.trnctlou w> as hot to Increase tppre- 

th. race to soften the iiUrly to a fender which may be conveniently clably the else of the structure Another eh- 


p shell s curapound 
iuiiid lo Iw' projected 
re and tirought Into 


latiicr anil also provided with means for rub bana. Cuba The Invention refer, more panic- In con 
liing the lather Into the face to soften the iilarly to a fender which may he conveniently clably 
beard, the parts being so eonstrncted and niwd on motor vehicle, without presenting an Ject li 
nrrangml a. lo permit either the bristles or iin.lghtly or enmhersome structure on the front wheel 
the rubbing device to be exposed for use at the of the vehicle, the platform being ao con lower 
eiol of a suitable hnodle, the brush Is sllahly structed that It will normally auiime an In requli 
niounled and may be entirely enclosed within aetive poeltlon In the rear of a collision buffer jjO 
the handle p„t capable of being aatomattcally brought Into 

GLDVB—H I Skej.t, 4B0 Penn Ave, by the Impart of person. 

Waverly N Y The Invention reUtes to heavy ENDLESS TRACK FDR FACILITATING wh«!e| 
gloves for workmen, particularly engineers and THE PRtKlRKSSION OF AUTOMOBILE VE will i 
(ir.men the gloie I. made of leather or Sim- HICLES ON HILLY OROUND.—K RtUAiLHO, and i 
llsr material, liable to withstand great strain. 12 Rue de la Hochefoucald, Paris, France car 
I’l.e Invention provides a method of Joining the ThI. Invention relates to an endless track shoe which 
palm and (hnmb lilanka of the glove by a tace for coiinwlbui with self propelled vehicles of will r 
In such manner that It will withstand any the heavy type, to facilitate their travel upon ing w 
reasonable amount of wear, and will be prae- uneven or hilly ground When the shoe U and n 
tlc.lly heat, Bre, add and waterproof positively driven It alim .erves s. propelling ran le 

Machines and Machanical Dcvtcea for the vehicle vide a 

MACHINF KDH MAKING HAT lININGK >-'f>R EFFECTING TEMPORARY Iskr | 

It Re ■ '>7 Bond Ht W vtk c/o N Y T'* BHGKEN AXLES OF MOTOR u 

list nni;.g The lU ' iHtVk. mst .lobn's St, CUrk che.te 

rhbiery for producing bat linings and has for e''"*','’"";. 5,'' ^‘OglRad This In provld 

an object to provide a conrtructlon aaao- ' ' ’ .v nJ n" o «lnn<T 

clatcl with an ordinary MWlng machine when bro^k7n L 
whereby a lining member may be quickly and J.yeeenO.I ge, 
a... uralely formed Another object la to pro- „,thcr 


in 1. to (irovlile a 

the operator at tl 
lieratlng propelling 


le driving axle of a Ford car, 
c point on either side of the 
may he easily and quickly 
• permit the car to be towed 


vole an attachment which may be easily „„„ . a toweo rod u 

manlpulatod for cutting strip, of cloth info " *' ^E 

certain lengths after passing through the 

.owing mschlnc and then cutting draw string, RADIATOR ( aP IgKK—T. Hh.l. 11*5 which. 
Ilf a different length . New lork, N Y The Invention „,||q , 

McriHR TREADMILL.-lt D. OKoaog 4841 moto7vehIcir'Mdmtora 
PpfifT Avf. Kmilum puv 'Thu Tfiiici6 j-RdiatofR. Th# primary object p-ck ft 

^irreptltlottR Tvnr 

.. f ^ * apparatUM, and more remoral of omameiiUl eapa la prevented. A mi* 

par cn an, ,o apparatus for the convenient „ j,. construct . device of this 

ipi.llcn Ion of power from the rear wheel, of ch.rmitor In auch way a. to adapt It to use ^ " 

an omolille. motor trucks and the like, for cap of any of tha weU-knoWD ' w7 

l.eln t!. "rovble**”' object rype, and to permit of Its Insertion through we bd 


rod until the clntoh 
VEHICLE BODY,— 
Neb The Invention 


' thteDded 
n of a slAtM 
ither UimlA 
v^lfl whlcti 
i4 duMM# la 


vv wiu » eajj oH^tJoqMiPto tOM tkH 

;.:r:am\i:p;''':„.; r r:rd!i™ Bn,„g W^in.".. 

operatWe relation to the motor vehicle RDAUD—W J COMSS, Box 24, lYOflC. Oof gja to #f 

ir normal eondltloh# but may be speeUtlUed, teehnlnal or sotsaUBs iMOWimln 
Inclined or approximately bort- required therefor. 

m to Mtrve oa a scoop board. We alw> have «aeael«t«a ttiwwhoat the 
he prssaurs upon the board may wo«d, who asdst In the rrrtirgMig af aatsmt 
rod before the hoard la opened #nd trhde^pk applleaUooa Bbd la #11 tmim 
use as a sooop, .trUe toroigu to the Unit## 

e H Ksicaai., *00 6 Oread At, HVXK k CO., BpIkltsM <d « M 5Wla 

The invention rtdatea mors par- Wootwerth BaUdtiia, jfgm maw 

demotmtoMe rim. An ehjeot Is to Toww SaUdlal, 


rMdlly pUclng the cleaner In position on the danger of Injury to the working paU 
window and manipulating the cleaner without same time reducing wear and te 
roqtitrin# Undue physical exertion minimum. 

BAratT DBSK.—M. H. IiTTTL#, *74 W t THREAD TENSION OAOE_1. 

80th Htet, Chlonpo, lU. 1 
for Its ohjMt to protMo • « 


t the to permit Ita use as a seoop, 

‘o • WHEEL,—I,. H Ksicaai., *00 S 

Monroe. La The Invention rtdates 














Febniif^ t. 
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Sttliftim ^ Chiamcr TMcf I the hlfhway, u motor rehiclee lose tr*o- ! 
(CMtiiHMMl from US) ^ Mn tUelr rtrive wheels 

sometUW th*t em fee ftPE»oactied bat TIL^^ *‘*^‘*^ “"■* 

not to piawttce. If carbon were 

bnmt ^ twice W tow* air m neeee- 

ssty.rfOly l»tf of tbe 21 per neat of oxy. H facilitates the formation of rate, 

gen weOM fee ooneened Into 00. and the rapidly and aa there la 

<X). iW*«tr«nent would be 10% per cent 

Three as maeh air as Uewssary ‘ra-'k of Us p^eceaaor, had ruts 

• ^ ... .... are soon formed. T)uhw> «r» nfren 


a tendency for each rehlcle to follow In 
the track of Us predeccaaor, had ruta 
are soon formed. These are often cut 


wouW mean that only oae-thlrd of the 21 f, rormM. j are often cm 

per cent «f eayaen was concerted Into '« Pavemen, 

OO that la 7 per cent which frequently Is materially damaged | 

Tim peicentaite of Oo. therefore shows tendency ol snow to form 

how much air was used per pound of fuel best reason, for remo^- 

Modem power plants use very Accurate the snow from hlahways ^\here 
lustruJBents which contlnoously and auto- the dama^ done the 


mnWcaHy dotermlno the percentage of OO, 

In the ebliOaey gases. These Instruments 

serve a dmble purpose. First they eu- 

able tbs jai^an to maintain maximum ^ ^ 

combustion wboomy at all times and sec- nf,™’ I* 

ondly they register a permanent auhe 

graphic record In chart form which en- , . ’ , ” 

aMes the mabager of tbe plant or engl- j. jf . ' 

iieer In charge to asoertaln whether fuel 

was wasted or conserved daring any pe- . 

rlod of time. In all power plant work the J ‘ 

modem tenden(7 Is toward permanent (,1^,)^^ 


On roads which must he kept clear and 
where the traffic Is such that compacting 
tbe snow Is not sufficient, removal is the 
onh solution This may l>e accompllshe*! 
either hy the use of plows or by shovels 
Rotary plows sometimes are used, but 
have not been commonly adoided for the 
work Iti this (vmntry. The present prae- 
tlce Is to jmsh the snow off the hlghwaj 
with blades similar P) those usetl In road 


recording of all Important oiicratlona. ,, , , j i ^ « 

in no case Is It mote Ratablelo do this f 

than in connection wlUt OO, reeordera ^ •„ The "more 0*^011000 

"• 

wLm sirnownr oisnt nwMrs at n enm Powerful driving force of tile truck to 
. j^n^lth t^Ta toT.r.?; P""*' ‘he «now off the highway When 

petlng with the sun lu trying to heat up ^ nnusually heavy a 

the sky and the countryside and keep ___ 

their heat within the limits of their own ' tmck Is attai hwl to the one that 

dimmlns a very big forward step will 


snowfall Is light Tbe more common 
method, however. Is to fasten a heavy 
blade to a heavj truck and to use the 
powerful driving force of the truck to 
push the snow off the highway When 
the fall of sjiow Is unuHuaUy heavy a 


mve bam made In eliminating onr man, ^ 
uel Pro^**. A power plant never wlU ^ 

i« run el^lmtly unOI Iw operabirs learn ^ 
to thi^JP of ratio of air to fool 

instead of n ter^ of fuel alo.m, or bet- ,^^,rtngs of the season should be made 
ter sUU when they allow automaUc In- to allow for storing the 

Htnimeata to do part of their thinking «„owfalls It Is tswt to clear at 

along these lines for them. traveled way 


Open Rofidu All Winter 

(Continved from page Idi) 


This extra width, which is an Inconven¬ 
ience to make and adds to the cost of the 
removal of the first snowfalls, usuallv 


hedges which add to the highway's beauty proves a time and money saver In the end 
are uanally left and the drifts removed efficiently operated truck can handle 

instead. about ten mll<*s of highway In «iow re 

Where cuts drift full, or where the gen- noval work Preferably two assistants 
oral contour of the country causes drift- shouW ais-ompaiiy the driver, and the 
Ing, the eret'tlon of snow fences wUl tnu'k always should be In the liest of 
prove helpful by clearing tbe air currents condition If a heavy blanket of snow Is 
of snow before they pass over the mad. reioovwl, a half dovxsn men with 

'I'hone fences are erected on the windward shovels should accompany the truck Un- 
slde of the road W) to 60 feet distant from iipp normal comlltlons, a well-handled 
the highway and may be either ficnna- truck should make one cut an hour If 
iient or portatde. On land wbh’h Is used the truck Is kept In constant ojs»ratlon ns 
for agricultural purposes the portable tong as the storm continues the final re- 
fences have a wider adaptability In high- suit Is an ojkmi road. 

way Work, as they can be set up after Od-asiotis will arise, however, when 
the crops are harvested aad removed be- high winds and the failure to provide 
fore they are planted the next year. pro|H>r snow fences will cause drifts to 
Snow fences may be either of the "board mi 1,,^ ip spite of all tbe tracks can do 
fence" or tbe picket variety. The beet When this (Krnra, the usual method Is 
fence, however, la one made of light pick- to put men In with shovels to clear away 
eta held in place by strands of heavy the drift, Tbe width cleared by the 
wire. Such fences can be readily erected abovelers should lie sufficiently wide to 
on driven posts and when not In use (fjre the trucks a chance to handle the 
rolled op an^ stacked whore they will latcr falls Hand work Is expensive and 
tie out of \ho way. . the tejuptatlon to clear a minimiun width 

After all preventive measures have been u strong, but I f the cuts are not wide 
employed rnneh snow that lies as It falls enough for the trucks to handle later 
and talner drifts which cawsot be eccatom- snow removals, Ihe snow must be re- 
IcaUy handled by the erection of fences moved by hand and this Increases the ex- 
miut be removed. In some parts of tbe penae 

Northern State*, even when preventable m the past, I’ennsylvania has been the 
drifting has been .eliminated, the anew- leader in snow removal. This winter it is 
fall H so heavy that the problem of keep- uloing more than ever has lieen attempted 
Ing tto Slipways <a**r la difficult. in the State before Seventy-flve addl- 

Tw« OistbudM of iteeptog roads ffinen to tlonal trucks, with snow plows and oor- 
Craffle where ilte snow t« heavy an to related mechanical fnciUtlea and snow 
fo mm oQ ase*-cfhinpacitloO and mnoval. removal organisations, have been added to 
On rdads where the traffic Ik Ught and la its equipment. 

composiMl prhMdpklly of horaodrawn ve- The snow removal problem In Pennsyl- 
hlcles fnA a few H^t ahtontobfleB. pock- vanla Is difficult because at Its many 
Ing th« roof after each snewfall with wountalns and heavy snowfalL By re- 
a roUw ^ ei iam to dtotoeter and movai of weeds, brush, and obstraetions 
from to to tz ftet )e»t, wtn itonlt to a ak»g the roadside to the faU, and fey the 
pasaatjllll TN wtoAod, liberal nse of snow fences, the hlitoway 

howtotoi, Ja. Bto aittMIgotory fto Mada aommlarioaers of that State, bowever, 
W immvmr bave tousd n posslMe to ewtrol drifting 
aofayp^'i^ to ZoA »aa«sr that Iwavy tn»ka can 


A DEPENDABLE 
SCREW WRENCH 

“W.& B.” Machinists’ Knife 
Handle Screw Wrench pos¬ 
sesses all the strength, tough¬ 
ness and rigidity that can be 
drop-forged into a wrench, 
is easily adjusted to any size 
nut within its range, and 
does not jam under strain. 

With head and bar drop- 
forged in one piece, oil-hard¬ 
ened jaw, and solid screw 
turned from wrought steel, 
it is a wrench which (like 
all the other well-known 
Williams’Wrenches) can be 
absolutely depended upon. 

Sizes 6 to 21 inches carried m stock. 
Two other patterns also. 

Send for catalog. 

J. H. WILLIAMS (Sl CO. 

WvwnoH r«o«l*** 

BKOOKLTM BVrrALO CHlCACfeO 

a Udttrd* tt. X Valcan St 1028 W. Ighh St. 
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Make Labor More 
E^cient 

T HAT'S your true economy today. Take 
a group of men from non-productive lift¬ 
ing, shifting and hauling of bulky materials. 
Set them to work producing You have taken 
a big step m cutting production costs 

Not alone in the shop, but in other depart¬ 
ments handling materials, Yale Chain Blocks 
help you to do this. Their service is doubled 
when they are used with I-beam trolley 
systems 

Other units of the Yale Hoisting and Con¬ 
veying Systems are, electric hoists, electric in¬ 
dustrial trucks, and tractor and trailer systems. 
Sold by machinery supply houses. Write for 
new catalog. 

Yale Made it Yale Marked 
The Yale & Towne Mfg. Co. 

Makers of Yale Lock* anJ Vale Hotels 

Stamford, Conn. U. S. A. 


•Spur-geared Block- 
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TOILET BRUSHES 

BATH BRUSHES 'DetadubkHandks. 
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Should be used by everyone. 
Re^enoatln^ and oomfiRtin^. 
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keep the roads clear with a mlDimilBi Of 
aBSlstaiice In the way of hand work. 

The PenuBjlvaiiia Illitliway Commis- 
Rloii also makes use of tlie Weather Bu- 
re«« of the I'wlted States Department of 
ABricMilfuro In comhatliiK the snow. The 
Weather Bureau Informs the Highway 
Dejiartmont In advance of the approach of 
Htornis and this Information is sent at 
once to the Held ciiKlnoerM, who, with 
knowlodgc of the InteiiHlty of the coming 
storm jiiid its prohnhic duration, are more 
prepared to coin* with it than tliev would 
lie If It came iinaunouiiccd As getting 
on to the Joh ill time and keeping on It 
until the storm Is ovei art' two of the 
most Important fiu tors iti lighting a lieavy 
smmfull, tills achaiice Information is of 
utmost Importance 111 all States with « 
•snow leuieiat iiroginin Another aitmlra- 
hle deloll In the I'ciiiisylvanla winter lire- 
gruiii IS the s\slem of ihillv it'iiortM to 
the piihlle oii the (omlitloii ot the princi¬ 
pal hlghwins These me given hotli di¬ 
rectly ami through the Weather Burenu's 
(laih hiilletiiis 

No point on niiv of the deslgnateil 
routes in Beniisvlvaiii!i is hloeked more 
tliiin twenty-four hours hefore the hoad- 
ipiarteis organl/.ntioii t.ikes a hand and 
men and e<|iilpnieiit from olhei points are 
thrown in until there are enough to cope 
w nil the sltiiaMoii 

StuntH of the Stage 

(Cotiluiucil film pooe lOo) 
of the stage uiiiler this sliield and emerge 
from the water Inside the wings 

1 or eompletenesH oi detail in scenic 
elTists theie prohnhiy Is no lie(tei ev- 
iiluiiU' thmi Is ollereil in "TTie (Johl Dig¬ 
gers' 111 one scene of this plav two 
rooms, eoiiiplete in every detail, are hiillt 
l>ehliKl the regular singe set whidi the 
iimlieme sees When nil actor tsimos on 
(he stage he enters one of these risinis, 

I loses the ihsir Is'lilnd him and then en¬ 
ters the stage hv a seeond door Duly at 
tills time diH'N the nudieuce get the hrlef- 
est gllui|is4> Into the riMim Ordinarily a 
simple S( ris'ii would lie made to serve the 
piiniose, hut the imHliieer of this plav 
ihoiight the ehilsirate setting ms'cssan to 
secure the proper iiliiiosphere To 
heighten tile effev't (a hall is in progress 1 
a twelve plow orchestra Is plaeevl Imlilnd 
the sis'iies iiml It Is heard only at Inter¬ 
vals when the disirs Into the two e\trn 
looms are ois‘ne<l 

l''or sheer eh'verness of conception and 
execution the palm ought to be awanled 
to one of New ^ ork s motion jileture pal- 
ines, which reeeiitiv had Its large orelics- 
tru dlreeleil from the s< reen h> one of the 
animated characters of a fiimoiis romlc 
cnitisin The ‘'stunt" was devised hy the 
snare (Iriiiiiiiier at (he UivoU Theater 

In the (ueoinpanying aulmatiK] earhion 
one of the elinrueters leads an "animated" 
orehestra while the other slugs When 
the song Is lliiislied the roof has hemn 
lilown off the theater, the audience has 
fled In wild panic and even the orchestra 
Is gone. They determine to slug another 
song ami lor the punsme of aecainipniii 
meat thev horiow the theater's real or¬ 
chestra The c-artoon character waves the 
leader to a seat when he lake's up his 
baton and eonducts the orchostru him¬ 
self from the sc'reeu The aong Is "Thu. 
(’‘iirse of a Broken Heart," and the notes 
of the aiilniated soloist are rendered In 
BC'C'oiniiuiilmeiit hjr the dnimmer on an 
instniuic'iit esiieelully deslgnc'd for the 
pur|»>se It eoiislsta of an old tmeket 
with the liottom knocked out. Over the 
end Is stretched a akin and In the center 
Is ottniliecl a reaiiied rope Weird 
sounds that follow the tune more or lesa 
closely are emitted when the rope Is 
drawn tlirougli a resln-eosted rag. An 
unearthly Bertjechlng<'Utterlng sound pro- 
dnc'cd hy acrapUig an old piece of tin 
bulldlug eomicN* with another piece of 
tin intorrupta the aon«. The comic char¬ 
acters engage In an argument wlfh the 
dnunmer and the picture ends when the 
drummer jumpe to the stage and appar¬ 


ently chaws the ttro anttjatad BMWlotaaa 
frmn the screen, 

On at least one formar oeewiem an 
orehestra leader attempted to ^eaU hlS 
orchestra from the screen, but this at¬ 
tempt was a failure. This tinfe the leader 
was photographed in action and h)a ha* 
age flashed on tho screen. But it was 
found Impossible to out or edit the film 
heeause the ellmluatlou of a IjWl or a 
part of a heat threw the orehWtra Into 
eonfiisioii If was found ectuBlly Unpossl- 
ble to make a perfect film long enough to 
carry tile orchestra through one pleoo. 
Those dlflleultles were ovorcoine hy using 
(in aiilmatiHl cartoon Instead of a photo¬ 
graph 

Theatrical nns'hatiles prove most useful, 
however, In the staging of a gigantic 
siieetaele such as “yUHva,” in whhfli some 
:ktt) i>eople take part, The whole produc¬ 
tion, in fact, must he ii well-oiled meeba- 
nlsm The is-rfotmaiiee la timed «) that a 
eeitalii piece of action takes place at a 
certain time and each plajer must lie in 
a desIguBtiHl N|)ot 

Due scene in ".Mecca" la shifted with 
the whole stage dark The siiot wliere 
cneh memliei of the comirany must stand 
diinng the shift Is marked on the stage 
floor and slioiild he or she move a foot 
to one side of this MMit there would he 
danger of lielng ruu down hy a piece of 
Nteiiery, 

A very largk' stage Is required, of 
eoiirw, iiiid In one scene a smaller stage, 
ulsmt the Bixe of an ordinary theater 
stage, hut uinnntisl on wheels, la set in 
the wiiigB and when the curtain goes 
down It Is quickly pushed to the center 
and the atory goes on with an liitermp- 
tioii of only a few seconds for a complete 
iliaiige of si'encry, 

A new kind ot stage fire Is Intnsluwd 
In "Meei'a," prodining a moat realistle 
elTei't, For several years thoalrlcal pro- 
(Uii-ers who have made use of stage fire 
have tinld royalties to u tlaneer who pat- 
eiitwl the familiar eomhlnatlon of paper 
atreiimers hiown upright hy an rh*etrlc 
fan with ('oloreil lights playing on them 

III the flr«'aiqM'ora In two huge 

hraaieis at opposite sides of the stage 
The "flnmea" are of tmrnished (’op)ver and 
tliev Hie grailiiHlIv brought Into view by 
n meehanlsm aoiuntevl hy n small eleetrlc 
motor Smoke from Ineeiisc and flashing 
colorwl lights make a most realistle repro¬ 
duction of fire 

The (irisliiei'r has used lights na an art¬ 
ist uses his colors iind the result Is an 
artistic masterpiece, vivid and colorful 
mid ever<’hniigliig 

The World War on Rats 

(ConliiiuciJ from page 105) 

Other gaw'H liiivo been used, such as 
Some of the poison gases dcveloiXKl for 
tho war, hut as a general rule these have 
Iwen round tiMi dangerous to warrant 
their use 

In ot>en spaces the rat warfare must 
jH'rforce Isj more dimeult and less etfl- 
eaelous First of all, the rata must be 
deprived of their fmtd as far as [Xisslble 
Fine mi'shed sereens must be placed 
iilHiut food supplies to keefl oift rats. All 
these meuMures are only temporary, for 
rats cnii cut their way through wire net¬ 
ting of appriH-lDble tUlekness and even 
through ('ement. If given snfflcleiit time 
—nml proper Inducement 

ilefuse, garlmge, old rags, old papers— 
all these things must be abolish^ if rat 
warfare Is to be a success. The plugging 
of rat holes does not appimr to lie of much 
avail, liecaiise the rats make new holes 
ulKuit as rapidly ns the old ones are 
renderi'd useless to them Oats are of 
little use heeause they hesitate to at¬ 
tack rats Dogs, while more cmirageotia, 
ure tierhaps more spectacular Uinn effec¬ 
tive In tlie rat war. Far more etflcaclows 
are certain birds of prey, which fall upon 
young rata In their neata. 

The beat methods are elttier to capture 
the rata hy means of trapa, or to poleon 
them. The traps have to be batted with 
care, for we are tojd tb*t tbe podent* have 







Fulotiaiy 3, 1921 


SCIENTIFIC AMERICAN 


Fm* To«t 

{MfilwHtii & RqMor Work, etc. 



Fion 9*iB. to 16-m. 
«wia|, Amowl 
Stown « Foot Powci, 
Velocipede or Stead- 
■p TieedU. 

W. r. AJ.IenetCe. 

KetsbHdied ira. 



innB Corfin Eacinee, Orewen 
eod Boatefi' Mo diaery 
m VILTER MFC. CO. 


Ei^nmeiital and Model Work 

_ OMplel •fo«£r^i!d Kte. 

BtHKT m«, 4M W BrewM St, Heir T«<i CHy 

ASBESTOS 

W. ere miner* end thipper* of Crude Aebeetoe In eny 
oueetity W* oroduce ellfred** et our world femou* 
BELL AUUiaTOe MINES in CenwSe Weeleoeerry 


vnmnuiGusii 


VihtUa Booksof lastrudimBBd Rsfernce 


lOinKlMinwmUMMCa. tMeei* Wk re* 


Increase Yoar Sales 

There ia po better, 
eftesper or quicker w»y 
to develop your sales 
tim with better buti- 
nese letter* aoientlAeal- 
ly prapered by an ex- 


een end 1 will quote yoo 
prtcH end. plene- 
My reputation !• known to 
you. WHt* m* today. 

EDWARD H. SCHULZE 

m Vmt 42 ad It. N«V York CHy 


a remarkable sense of stneil, and keep 
away from certain odors, such as tobacco 
aud dead rats. ‘ 

In vaiiuns cities of the world a lively 
warfare uKalnst rats Is under way. In 
Paris, 25 centimes per rat captnreil either 
dead or alive Is betnft offered. In lx>n- 
don a vlRorotts campaign is under way. 
New York has taken certain measures, 
and mure thorough steps are being con¬ 
templated. New Orleun* has constructeil 
her warehouses to shut out rats, and the 
same can be said for San Frandaco 
Many other cities are now engaged In 
waging what appears to be a succesafiil 
hght against one of the worst pests that 
confront the well-being of the baman race. 

The Big Daia on the Little 
Sen Diego 

(Continued from page JOB) 
tubing carries the water from this equal¬ 
ising reservoir to the coast lands. This 
tubing varies from 20 to 26 Inches in di¬ 
ameter 

One of the views shows the downstream 
face of Hodges Dam. On the right is to 
be seen the system of buttresses In the 
center of the picture, this system ends 
and la succeeded by the concrete imrtion 
of the spillway Back of the whole strue- 
ure Is to be seen the valley of the San 
Dlegulto River, now occupied In part by 
Lake Hoilges Another view shows a 
siphon resting on Its trestlework Still 
another view shows the upstream face of 
the great dam The flutes of the main 
dam and also of the ooncrete spillway 
(on the right) are plainly to be seen here 

Hodges Dam and San Dlegulto Diim 
are two of four distinct dams that have 
lieen built to one general tyiK) of design 
In a single rallforrila county, .San Iflego 
County The fonner of these Is jierlmps 
the tallest multlple-arih dam In existence 
One of the others la Murray Dam It 
waa built to liicrcnst^ the storage at that 
time jirovlded bv the old l.a Alesa Dam. 
In .liinuarv, IHIO, this old structure, a 
hydrnulle-fllled dam 65 feid high, was 
nearly carried away by the gri'at flood 
then rampant The Duver Otay Dam 
had fnileti with severe loss of life and 
pro]K'rt\ and the ,s4aith d.ike of the Sweet¬ 
water l»Rin had also gone out The water ' 
had risen to u Ithln Just alsait one foot of I 
the erisst of the old l.a Mesa Dam Over¬ 
topping the crest meant the failure of the 
dam and great damage to propert.v and 
loss of life However, there was a sluiee' 
gate at the base of the dam whleb was 
closed It was flualty o|K*ned and the dam 
therelt.v saved The new dam which sup-1 
plemeiits the old stnieture Is Murray 
Dam It has 80 arches of a si>an of .HIM 
fc*et each The height is 117 feet ami I 
the length DOO feet Just as is the ease 
with IRsIgos Dam the slope along the 
crown of the arches Is 46 degrees Both 
dams have their Inclined flutes sur¬ 
mounted by short vertical ones Murrav 
Dam has In one bay at the extreme north 
end a self-charging siphon spillway. Its 
caiMiclty Is double the flood Inflow of the 
great flood already mentioned. It Is 
claimed that this device will regulate the 
level of the reservoir within 8 Inches of 
the summit of the main coping. The spUl- 
wa.v level Is the same as that of the cope 
and the result of the automatic arrange- 
ineais is a regulation at 100 per cent 
efficiency. 

A multiple-arch dam may often be 
built very rapidly Murray Dam was 
built In 7 montlis; San Dlegulto Dam In 
less than 4 months They are sometimes 
quite economical. Tbns, the designer 
claims that the Murray Dam cost less 
then any other dam of its slse In the 
world. 

The remaining multlple-ardJ dam of 
San Diego County is Eagles Nest Dam 
This is a Uttle fellow built to create a 
flsh pond and to Impound water for a 
small lighting plant. The designer, Mr 
Eastwood, oalls the type sxeBpliaed here 
s Matlllja or Butterfly Dam. The plan 
presents a butterfly appearance. There 
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As Basic as Good Discipline 

As necessary as discipline itself is a Veeder Counter 
on machines where the workman’s effort governs 
the output. Your product goes through in less time 
and at lower cost, when the operative’s work is re¬ 
corded for daily comparison — automatically on a 

COUNTER - 


TW loiK Set-Back Rotary Ratchot Counter 

record* tn« out^l ol punch pre**M. metal-aampmg 
machine* and other* where * reciprocating movement 
nxlicale* an operabon Rcm»ier« one for each throw 
of the lever, and leli baA to rero bom aa\ figure 
by turning knot once round Provided with from 
four to ten figure-wheel*, as required Pnee wrth 
four figure*, at illutiraled, $11 50 (List ) Equipped 
wah lock and key* to prevent tampering with the 
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Why Scott Kept 
His Job 

T HERE'S a big busmrss in Philadelphia Not long ago work grew 
very slack—most of the men were laid off—but one man stayed. His 
name svas W 1-a Rue Scott What happened in that establishment 
may some time happen in the organization w here you are employed 

Most establishments are busy now, but the big lay-offs are going to 
come 

When they come — will voii be one of those to join a great army out 
of a job’ Or will you, like Scott, be one of those who are kept’ 

Learn the lesson he learned—do what he did—and never, as long as 
you live, will you yyorry' to hold a job or get one. 

W. L Scott was one of the va.st army of worriers a few months ago 
One day he cut out a coupon like this on this page—and sent it—and the 
result of that semling is that today lie worries no longer 

Send this coupon and make yourself invaluable Send this coupon and 
learn how to make the most out of yourself—your brain—your time— 
your ability 

The Emerson Course in 
Personal Efficiency 


R. S Howland, who owns fruit groves 
in Florida, found that it gave him 24 
hours more a week—a whole day Sup¬ 
pose you had one day more a week in 
which to make money, or to play golf, or 
to run your car? 

R F Brune, a grocer of California, 
got $3,000 a year estrn in income and 
cut ilovyn his working hours 

E I. Syyansoii, Secritary of the fort Fitt 
Chiscolate Companv, ln< , got u 33'/fi‘^> 

And VI It goes with 50,000 men 
all over the United States What you 
get out of efficiency is what you want to 
get—whether it is leisure, health, money, 
or peace of mind—that thing ymi find 


Harrington Emerson hat applied these 
principles to over aoo factories, railroads 
and other organiialions They are stud¬ 
ied by efficiency engineers in America, 
in England, in France, and in other coun¬ 
tries who have learned them from 

'I'his course is for you at an individual 
—not for a whole factory—a plant—or 
a big establishment It is for each indi- 
yidnal 111 that plant Naturally, when 
each indiyidual is efficient the plant will 
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arc tliroo nrehos. It la the first of Its 
ktud oy er constructed. TWe central arch 
has a span of 7(1 ft'ct and the side ones 
n span of 25 feet each This dam closes 
an ojicnliig of 125 feet wide There a 
only 184 ciihic yards of concrete In the | 
stnu'ttire 

Scientific American Monthly for 
February 

{Continued pom pape lOS) 
tecture lllnstriiting Ids story with photo-1 
graphs taken liy hlm.s(‘lf 

What is the iiincc of life in nature? 
How is this peciillHr and special de¬ 
velopment which wc descilhe as living 
to be derived from n tsismos which close 
observation showa to ho subject every¬ 
where to rigid determination by rae- 
ohanlenl and mathematical laws? The 
tjuestion Is askerl hv Hr Ilniph S. Elttle, 
who proceeds to discuss the problem In 
an able urtule 

Owing to the pheiiomonnl demands for 
furs In recent years there has tieen a 
greater temiitatloii than ever to aubstt- 
tute Inferior furs for the more valuable 
ones bv elitiptng, dvelng or pulling them, 
thus the niipenranee of the furs are so 
alien'd that it Is difficult for anyone 
but an expert to distinguish the genuine 
from the Imitations An article by Dr 
l>eon Augustus Hiiusman deals with this 
siibJiH't mid shows how the nileroseope ejl- 
ables us to distinguish the various furs 
"liKlltiu Uses of Kelt)" Is the title of 
an Interesting article by .T. C 1^‘achman, 
In wldeh he tells of various articles made 
by North Aniorlenn Indiana out of dif¬ 
ferent kinds of sea weed These Include 
fishing lines, bottles, and even toys, sec¬ 
tions of stem being used to make the 
wheels of tov wagons .Sea weeds were 
also used In eereraonlnls and aa amulets 
I'lifortnnati'lv owing to the perishable 
nature of the materials, many exainjiles 
of Uie use of kelp have been lost, but 
enough have been preserved to Illustrate 
the value of marine vegetation to t 
primitive (Hsiplus 

With the all-seeing eye of the Iloentgen 
ray experts are now evainiiilng obi paint¬ 
ings to defermlno whetber they are 
genuine It has lieen found that the iilg- 
iiients nsi'il In previous iientiirtes are 
much mole opanue to X rays thun ore 
luoilerii paints made of aniline and 
vegetable dyes 1’he nutbpiity of paint¬ 
ings dill llii'refore be deturmluwl by not¬ 
ing their oiMU Ity to the X-rays The pris' 
ess is described In the February Monthly 
and Is llliistrateil with some very Interest¬ 
ing photogi-nphs and radiographs 
'I'he F'elirtmrv Issue coutnlna the usual 
departments of notes on various branches 
of te< linology and sclcntlfle research with 
the exd'pllon of the dejiarlment con- 
diietcfl by tlie National Kesenrch Ooun- 
ell, whldi Is omitted this mutith, but will 
apjiear in the March Issue 

The HeavenB in February, 1921 

(Continued from page 111) 

Caiiellii Is high In the northwest, with 
I'elsi'UH below, and Andromeda setting 
('tiNHio)ieln, Uepheus and Ilrneo are low 
on the northern horizon. The Elttle Bear 
Is above the last two, and the (Jrout Bear 
■b hlgliei, In the iiorthcaat 
returns bus just risen, north of easE 
.Sjildi Is rising farther to the south¬ 
’d I.eo Is well up In the east, and 
Ihdra stretches from the southeastern 
iorl-/on almost mi to iToc.voii. A number 
if the bright stiiis belonging to the eon- 
itellulbm Argo may be seen low' on the 
loiitheiii hoil/.oii, but they are not eon- 
spb lions, as they are In southern lati¬ 
tudes and the brilliant region of tlie 
Alllky Wav twhich siirroniids them Is 
hardly visible to us nt all 
The Planets 

Mercury is an evening star throughout 
Febiuary He reaches his greatest elon- 
gation or apparent distance east of the 
upon the ].5tli At this time he la 
almost exaetiv In iierlbelioii and his ap¬ 
parent distanee from tho sun Is therefore 
uniianally small, 18* 8'; but to oompen-1 


sate for this h« la more tlwin T’ farther 
north than the sim, and la eartly 

visible, setting nt 7 P. M. He U brighter 
than any of the stars except Strlns, and 
should be conspicuous In the t*UlghL 
By the end of the month he geto very 
near the sun, and is lost to sight. 

Venus Is likewise an evening star, and 
sbe also reaches her greatest elongation 
during the month—on tho 10th—at a dis¬ 
tance of 48“ 48' Being farthe/' north 
than Mercury, as well ns farther from the 
sun, she remains visible until 9:20 P. M, 
Teiescivplcnlly she looks exactly Uke a 
lialf-moon, though of only one-etgfatleth 
the apparent aise. 

Mars, too. Is In the evening sky, between 
Mercury and Venus, but only half as far 
from the latter as AMm the former, and 
remains in sight until after 8 P. M. Be is 
about 200 nillllon miles from the earth, 
and Is correspondingly faint. 

.Tupiter is in the eastern part of Leo, 
and rises n little after 7 P. M In the mid¬ 
dle of the month, so that he Is well 
placed for observutlon before midnight. 
Saturn is on the western edge of Virgo 
and about seven degrees east of JupiU'r, 
rising approximately half an hour later. 
He Is a teleseople object of extreme Inter¬ 
est, for Ills rings are turned almost edge¬ 
wise toward the earth. During moM of 
the mouth tlieir plane passes bstaveOn the 
earth and the sun, and only the dark side 
Is visible, HO that with all but the gix-at- 
est telesixuies the planet appears merely 
as a disk, while wltli very powerful instru¬ 
ments the Tings may he faintly seen lUuml- 
imted by the light reftecteU from the 
planet, together with that which filters 
through from the sunlit side between the 
fine particles of which the rings are com- 
IKvsed (In the 22nd the rings are turned 
exactly wlgewlsc toward the earth, and 
(Hs previous ohservatloiis at thl» phase 
have shown) they will tie wholly luvlslhle 
In even the greatest Instruments ITieii 
for about seven wih'Us we will see the sun 
lit side of the rings, very nearly <*dge- 
wise, ns a thin spike of light projecting 
from each side of the planet 

rrnniiK is in Aipinrliis, still an evening 
star, but tisi low to be observed On tho 
24th he passes behind tho sun and ts’- 
eomes a morning star. Neptune Is in 
Utincer and comes to oiijKisItlon on the 1st 
At that time he is In 8h ,5m 2(Vi n A and 
17' 8' nortli declination He moves slowly 
vv(*stwar(1, and on the 27th is in 8h .5flm 
:«>s, 17“ 20' nortli Obw'rvers with wjua- 
torlallv mounlt'd telescopes may find him 
along the line thus Indicated. but a falrl.v 
large aperture will lie required to show 
the planet's disk 

The miKin Is new at 5 87 P. M on the 
7th, in her first quarter at 1:53 P. M, on 
the ir.th, and full at 11 ,82 A. M. on the 
22ud As this ealendur month .is shorter 
than the lunation, the moon does not 
fiass through her last quarter In February 
at all She Is nearest the earth on the 
20Ui, and remotest on the 5th. While 
making the circuit of the sky she paaaea 
close to Urunug and Merniry on the 9th, 
Mars early on the morning of the 11th 
and Venus on the same evening, Neptune 
on the 2(lth, and .Tupiter and Sfeturn on 
the 28rd 'I'he conjunction with Venus is 
close, and an oix'ultatton Is visible in 
Asia; but we are unfortunately on the 
wfong side of the earth and will see noth¬ 
ing of this 

Skjellerup’s Comet 

An orbit of this comet has been com- 
jnited at tlie University of California 
from observations covering an Interval of 
nearly three weeks, and should be very 
near the truth. According to this the 
comet passed perihelion on Eiecamber 11, 
nt a diatani-e of ono hundred and thirty 
million miles fnnn the sun Its orbit Is 
Inclined 22* to the ecliptic, and it passed 
through tlie ascending node about two 
weeks after the perihelion. It Is now 
slowly receding from the sun and more 
rapidly from the earth and growing stead¬ 
ily fainter, and there Is no (diance that It 
win ever tiecome conapleuouB, 
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7'hf' III Hill /iiiiniijl IK III fftoril n< i U) ulrlii and 

lucUllu the lali nt n irnlIfli, tnr i liiinti al and indUKh ml 
Hdrn of till dan 1, u ir<nUlu jijutnal, it In in a fiont- 
liiiH It) uwnoMMM inlirenlina di'ii'lupmcntH hiifiitf lh<u 
arc. puliltnhi'd dm u him 

'I'hr Editnr in plait la hiii i nuhniUtril la hint timely 
iirlirles nultahle for thi m nitumnn, inpi/dully irhin nuch 
arliikn an iii I'lirnpanii il tin plialin/i iiphn 


A Second I^anama Canal 

S i:('lliri'AUl OK \\AU HAKKU Ik u'linrtol to 
liiivp KtiitiM) tliui t)(> wolilil fluor tilt' ounstruc- 
lloii Ilf II McdiiiU iKthuiiun inmtl, citlii'r iiurHllel- 

liii; tUc I'liiiiiiiin (’iiiml oi ciittliiK thrnuKh Nli iiriiinm 
No tlmilit tlio (Ih.\ will (KiTuo when the iiropoMllon of 
eularaed lucomiuoilatlohs will have to he facet!, 
thouRh It oiiiriot hi' Kiihl that the iirewent euiml hns 
hy aiiv memiK rein tied the limit of Its eainii ity Niwcr- 
tliPlcKK, iiriideiice siiKcestK tlifit we Klnaild look ahead 
and tie jireptired for this (‘(ititlnKene\ Ttieie aie only 
thrt'e jiosNihle luelhodH hy whhh eiilarued oiean tiiilHi 
neroRH the iMthiniiK enn he in coinidlKhed, namelv, li\ n 
new (anal (hrough Nkarnuna, hj a new eaniil near 
Unrlcn, or tiy widening' the present (anal A canal at 
Niearngna would InvoUe liiiue and dlltnilll (tain eon- 
Htriiellon and enormoiiK relalaiac walls aloni; the 
sldi'K of the valleis Ihroimh wtiieh the prlaiii would 
ha\e to he hullt '1 o say iiothinjf of the risk of eiirtli- 
fpiake KluH'kK, Its (list would he prohihitive A canal 
at Darien would Involie tlic (oiiKlinetnin ol a tunnet 
l.'O feel wide, and at least iih hujh, throuab the inimn- 
lalu divide 'I'he risk of displaeeinent of tin roof 
thi'ougti enrlhipiake slioek would he so ttreai even if it 
were hi'Utlly (sanieted, ns to protillat the use of this 
lou tc 

'I'heie lemaiiis the alterimtne of eularKliig nnd, If 
posslhle, douhlliiK tin' eviKtiiig laual 'I'lils eould tie 
done hv tailldiiu; two sets of IocKk adjoinuin tlie pres¬ 
ent lockN, proMded Kiiltahle roi k foundation eouhl lie 
found lit the vanons sites or some method of iniiasive 
(onerete plh' sniipoilM were fonnit to he practicable 
k’or the first few tears the eslsilnt; finsm inlitht prove 
to he of ample (iipaellj , 1 nl iiKIniately It would he noc- 
1 ssarv lo widen the c.iiial lliiomthoiit In the Oiitiin 
I,like this would he a m.iltei of Kimple ilnslKliiK hut 
il would Intolie ail iiioinnms nmoiiiit of rock work 
IhroUtfh the Cuhliia ('iil w hn h would la- foltowi'd tn 
e\ itahh hy the old troiihle of heuM hlldes, until the 
material lound Its naliiial aiiale ol reiios,. 'I'he task 
would not he hevoiid the iisoiiries of moilern ('ligi- 
iK'<'riin;, lad In mow of im ri-iised liihoi and niaterlal 
costs the eularaeininl would mil for eapif.il apiiroaeh- 
iim Hint wliah was iieieshiiri foi ihe i oii'-truction 
of Ihe eMstiiiK (innil 'I'he deP i iidiiim,' i|iiesllon, how¬ 
ever, In the eiilarKemenI of Ihe mud would Ik' tlie 
KUinmU wider sUppli, and II K douhffnl wlielher the 
llnw of the CliaaicH Iliier would snlliie lor iiioie than 
the uddirii'ii of one slnale h'l k udju((nt to (he ex¬ 
isting lo( UK 


The Kinji’s C up Ocean Race 

N ot for iniini miiis past has an\ thing hei'n done 
to promote deep'■ea vnditing (hat will enm- 
pare with the ofler hv Knig Alherl of Helgium 
ol a gold Clip for an las'aii rare from Suiiih llook to 
Ostend The (lis-t of onlith wlinh will Hlart from the 
Ambrose l.lghtshlp on the morning of .Inh llh next 
will iross the llnlRh line at (iKlend in the lieight of 
the senson at that now historic watering plnee--historic 
hei'anKe here was fought one of the most heron nninl 
contestN of the war Ostend, which for over four 
years hristled with seneoast guns iiinl resounded with 
the crash of heavy nrtillerv, will he her old self next 
■July, when the whlte-winged rneing yachts sail Into 


liiirhor, through chaiiuela which #0 long were «hut In 
hj the deuiily mine Ucld and hy warships, sinister In 
their daik gray paint. They will lie welcomed hy 
pleasure Im lug throngs ui>oii those very piers and es¬ 
planades which so lately were disfigured hy the gray- 
coated soldiers of uii lux'adlng army 

It was fifteen years ago that another lleot of ocean¬ 
going yachts sailed a trausatlniitlc race for the onec- 
famoiis Knlsei's gold I'Up, wlileli, In the way. on being 
Bold for war or charitable punioseB, turned out to be of 
gold-plalisl pewter. We may be sure that tliere will 
be no is'wter In King Albert's Cup It will lie pure 
gold, like tile gallant King himself, than whom no 
outstanding personagt' of the war has «ime through 
XV 1th greater honor, respect and loxe of the peoples of 
the world The Kalsei s (’up was won by William 
tinidncrs design, the famous three-inastisl seluKiner, 
“Atlantic" She still sails the sea, but under a greatly 
reduced rig, her lowei masts having lieon cut down 
some ten feet, we understand, from their former 
lengtli—a huge roduetloii Other big and fast yachts 
have been lauiithed since that date and will be eu- 
tereil, no ilonbt. In the contest There is the Herres 
holT-desIgneil • Klfav," a two-masted seliooner whose 
rig also has Is'on gieatly redmed for erulsing pur¬ 
poses, and there Is the 'I'ndaunted,'' a three masted 
Nchismei designed by Wells, whose huge halls|irenil 
has not, we heliexe, suffered the clipping to which her 
probable competitors baxe been subjected Whether 
the owners of somi' of these nnd mnnv other big craft 
will fet'l disposed to go to Ihe expense of respnrrliig 
and reinnxaslng tlielr jaehts or no has yet to be 
determlliisl We rather expect to see It done, for ns 
the entries rauHliil.i and the time for the gn'ut event 
iliawns near, the spoiling spirit will be strong upon 
till' owners of these big xratt to glxe them everv ad- 
X'liUagt' that rating ennvas and trained racing irons 

The rule Is to Is' sailed without time nllowiinio, and 
the start will Is- ninile inileis'iiilentlv of wind and 
weather, which means that it Is to be a Ibonmgb sea 
going test Other things holag eiiiial, the race should 
le to till, strong- that Is to say, in this cusi'. to the 
hig ship, for length means speed On the other Imiid, 
.Inly Is apt to iiroxlde a eonslderahle i>orllon of light 
airs ami head winds, In which case some of Ihe smaller 
sehesmers and slngle-sth k craft of purely racing model 
may push their hlggi r sisters to n close tUitsh. That 
slaiineh lining euttor. the ’.IK-meler “l^hamrock,” is in 
winter ipinrlers on this side of the water, and It 
would add to (lie Interest of tlie raisx If she should be 
among the y in his at the starting line Since she was 
hiiHr under the inlernathmal ride, flic vneht Is staunch 
eiiongli to face a transiitlantie race In the summer 


Disarmament of the British Navy 

A I.THOCOU w'o are most lienitlly In favor of a 
unlxersal reduetlon of naval and military 
nrmamenls, wc deplore the fact that there has 
heen, and is today, niinh eonfusiHl and misleading 
.speech and writing upon this momentous siibjei t Some 
ol this coiifushm of thought is uiiluteiitional and due 
to lack of knowdedge—but tisi mm h of It is intention¬ 
ally rafsleadlng and dellberote If we are to got any¬ 
where In this illsnission, we must start with clearly 
nsciTtalmsl facts and proceed hy sirnere and logical 
icasiining 

That very small minority In our Naxy Department 
which would like to see the Ilnlteit States sis'iiil about 
one billion dollars in building "Inconiimiablv the most 
isiwerfiil I1i*et In the world” has eiidenvoreil to give 
the lin]iri>HRlon that fi great naxal Hhiphuilding lomiie- 
tltion IN In progress between the other lending navies 
nnd ourselves Now, as regards the Urltlsb navy, thl# 
til absolutely untrue If there be any naval race, wb 
hiixc the course entirely to ourselves, for Great Britain 
Is doing no new uhlpbulldlng whatsoever, nnd relatively 
to mir own fleet, that of Great Britain la not so pow- 
eifnl as It was before the war To lie clear upon this 
point, let us consider the past seven years, nnd the 
losses of the British by war and hy the breaking up 
and sale of ships since tbs armistice 
During the war Great Britain lost out of her fight¬ 
ing fleet over rttlO.Ofk) tons or two-thirds as much ton¬ 
nage as there was In the United States fleet In 1914, 
The facts regarding this tremendous depletion of her 


navy are to be found In a pamphlet puWlohed by ottr 
Gfflce of Naval lutelllgeuee, entitled “Information Ooo- 
cenilug the United States Navy and Other Navies.” 
I rom this we learu that her losses by mine, suha»&4ae, 
shell fire and other causes were ns follows: three battle- 
I raisers. Including the Buper-battle-crulaer “tJuMin 
Mary" ((W.tJW) tons), 13 battleships, Including the 
;i3,(i(S)-ton dreadiinught “Audacious," and the 19,20Oton 
dreiulaaught, "Viuigtianl" (‘JOl.OtKi tons) ; 10 afoiored 
cruisers (1(51,000 tons) , 9 light cruisers (53,500 tona) ; 
(J monitors (8,125 tons) , (57 destroyers (50,5<X) tone) ; 
.'52 sulimannes (.37,000 tons) ; and 22 sloops (20,000 
tons) The total, Including other smaller croft, is over 
tiOO.OOO tons Adddl to these was a loss of 87 merchOBt 
nuxlllnrles. Including many ships of from 12,000 to 
18,000 tons, which brings the total loss to nearly three 
iliinrters of a million tons 

To make giasl these losses and to keep pace with the 
ilcinnnds of the war. slio took In hand a large program 
of new isinstructlim. Hut when victory was assured 
and the worlil-raenace of the Gennnn fleet had been re¬ 
moved, nil outstandlug contracts were canceled, except 
111 the case of certain vessels of the smaller types that 
were near completion , and a large uumla'r of ships, 
Ineluiling three sister shliis to tlie 42,000-ton battle¬ 
cruiser ‘HimkI," were broken 11(1 on the stocks and sold 
us Junk These fails eaiinot he too strongly stressed, 
in view of the imiiresslou which has been conveyed by 
.Senator Iteeii, Senator I’helan ami other well-known 
politielons of their school, that Great Britain Is still 
surging ahead with a vast program of naval expansion. 
As n matter of fact. It U some seven and a half years 
since the British Admiralty laid down a battleship, aud 
of light craft not one has Ikh'ii imlered since* the fall 
of 1018 

Kurtlicnuoic, In ngn>ement with lier c*ouvlctlon that 
the war was fndeeii over and a (lerlod of ixincc and 
reduetlon of tirmnments was at haini, Great Britain 
Htiui'k ofl’ from her acOxe. list iiraitieally the whole 
of her big fleet of jire-wur dreailniiught battleshliis, her 
anuiirixl cruisers, her protc'cted cruisers aud a largo 
inimher of destrojers, suhmiirlues nnd other smaller 
craft, the list totaling about l.Ki ships that were either 
retired, sold or broken iifi Not only this hut she has 
tentatively eondemned all of her capital ships that are 
armed with guns of 12-lneh calllier or less; aud al¬ 
though she has still on the list 20 dreadnaught battle¬ 
ships, several of these* that are armeil with a 12-ln(‘h 
gun are in reserve, or have* been delegated to minor 
duties us practice shliis, gun training ships, and so 
forth 

Another point which la itcrhaps the most slgnlfleant 
of all, aud one which will he ftillv appreciated by all 
naval men. Is thni In her whole fleet there Is only one 
ship, the ''Hood," which emlsHites in Us cimstrtiction 
and urrHiigi'ments the enormous amimut of technical 
infurmatlou gleaned from the Battle of .Tutland, Infor¬ 
mation which waa loyally jiassc-d on to the exp<>rts of 
her ally, the United .States. Had she gone ahead with 
her program ns we have done, she would today have 
In her fleet three adilitlonnl ships of the “Hood” class, 
hc'f fleet of light erulsers would have heen greatly in- 
cn*aNi>d , and she would have added over 1(10 ships to 
her fleet of destroyers and submarines, all of these 
vessels embodvliig the lessons of the war and particu¬ 
larly those of the .liitland engagement 

We think we have made it clear that In this matter 
of disarmament. Great Itrltiilii has already t^ken the 
had slnc*e she lias not only greatly r<*duc'ed her exist¬ 
ing navv, but for two years past has refrained from 
laying down any new warships Here was a lead In 
naval disarmament which we might very well have 
followed, and those of us who are keeping our henda 
cli*ar of International suspicions nnd hatreds, and are 
looking at facts as they are, must f^el that there Is 
no little truth In the following statement of the British 
Naval and Military Itecsird • “Had the United Btates 
followed our lead In effecting audi sweejdng reductions 
In naval material, the world would not now be faced 
with the prosi>(*ct of a new era of naval rivalry. It U 
practically certain that but for the American dedslon 
to complete not merely all the vessels authorised Ijy the 
1918 program, but nearly all the destroyers, sohmarlnes, 
et cetera, ordered under the emergency war prcflirauM, 
Japan’ would not have Introduced her Ifl5»-ie28 Navy 
Bill, thus giving a new and powerful impetus to Ut- 
ternational comiietltion.” 
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* Electricity 

PImum - S«VH»Kc Indlutor. — To enabl« 
pluwfr fcquetico to be tietemined eoaUy au American 
Buutneietumr la placing on the market a light and 
compact ladlctiUng devlee. It la so dcaigued tlmt when 
the plwMs of a dimlt arc connected to the binding 
twdto « a recess In tlje raw indicates 

by Its brightness or dimness the direetitni nt phase 
rotattOB. A pMsti button in tbi! case reverses two of 
the MMs and provides the contrasting Indltotlons of 
the lamp by modifying tbe magnetie Unz resultant of 
the interior coil windings The device has uo moving 
parts and weighs less than three [munds. 

Bieetric rfc Fuel-Fired Fumacea,—^The pronounced 
ndvaotages of the el€>ctrlc furnate in iirovldlng easy 
and positive temperature control and nntfonn hent dis¬ 
tribution are held to ac(smnt for a large niunher of 
these fumaCes that have been placed In st-rvliH' dur¬ 
ing the last few years, according to Ocnrroi EIrrtrin 
KevUne. It is aald that nearly all the brnss-meltlng 
fumaoes now being installed are ele<'tric furnaces 
While in many eaaea tbe electric furnace has been se¬ 
lected on Uie basis of porformunce rather than on cost 
of operation, the rising cost of fuel and even the cM>st 
of opevatiwn may be decidedly In its favor. 

BeSante-Contrel Panel for Radio Stations. An 
American builder of radio etjuipmeut has scorc<l a dis¬ 
tinct forward step in a highly convenient form of re- 
wotesrontrol panel which is destintHl to save mut h time 
and labor in tbe operation of radio sets of siihstuntlal 
sise Tim panel, which can he mounted on h desk or 
I able so that its two keys are flush with the top of the 
desk or table, is intended to govern the luuwrtaut dr 
cull adjustments at a distance from the main appara¬ 
tus uasembly. ThU equipment Is lielng innrkete<l 
for 2 kilowatt sets, is bdng built for <1 kilowatt sets, 
and may 1ms built »oon ftir units up to !U» kilowatt 
rating, 

Variatkm of Thermal Conductivity during the 
fusion of metals Is discussed in a recent issue of the 
PhtiotopMcat JUaffoMtHe Tbe resulU of a long in¬ 
vestigation aw aummarlsed as follows; (1) The ther¬ 
mal conductivity of tin, lead, sine, and aluminum dc- 
creaae with the rise of temperature up to their melting 
point (2) Fior these metals thermal coodnotlvlty de¬ 
creases abruptly during melting (31 The thermal 
conductivity of bismuth and antimony slightly do- 
creases at urn and then lucreases a lltUe. (4) During 
melUag the oondnctlvlty of bismuth considerably In¬ 
creases, and that of antimony seems to Increase only 
slightly. (6) The thermal conductivity of all liquid 
metals bote Investigated decreases tmt slightly with 
the rise of temparaturc. (6) The above changes of 
thermal conductivity are similar to those of electric 
<-onductlvlty for U»e same metals. 

Canada — Sssond in I>evelop«d Water Power.— 

According to a roc«it study of water power resources 
of different countries, Canada lias the greaftsit per 
capita water power development of ony country in the 
world excepting Norway. This development is 0 20 
buroepower per cnidta, while that of Norway Is 0 54 
horsepower, and of the United States Is 0 07 horsepower, 
according to Et^ctrioal HeiHetO. The United States, 
with 90,000^100 horsepower available, leads the world 
In potential and developed water power resources, Can 
ada ranking second. In general, Canadian water 
IHiWera are applied to three uses; (a) llunleipal pur¬ 
poses; (b) for manttfacture of pulp and paper, and 
(c) for electrochemical and similar processes f)f the 
developed water power about 78 per cent Is used for 
municipal pnrposee^ about 14 per cent for the pulp and 
paper business, and about 8 per cent for clectnK-hemlcal 
or slratlsr processes. 

The Largest Submarine Cable in tbe world, so 
H Is believed, was recently opened for traffle when di¬ 
rect telephone communleation was establisheii tietween 
Kast Pnuwla and aennany over a Idh-kUoineter (100- 
mlle) miMe In tbe Baltic. This telephone conniption, 
accoidtng to SIwtrical Worlds must go over a rouuda- 
lH>ut route in on^r to comply with certain reguiationa 
in the Veraalllea peace treaty coiitH>rniilg the "open 
load" from FoUod to the Baltic The cable contains 
six pairs of "kramplsed" telephone conductors and 
three alngte eouductocs tor telegraphic pari>oses Tbe 
cahjte baa a papM-atrip Insulation close to the wires and 
then a lead eover rai^oieed by a double helix of steel 
wire ]irttb A fk-laeh pitch. The outside covering la 
made of Jitta and uaiBpaund and Is protected by a 0,2- 
indt annor made up of twen^utne galvanised wires of 
steel liitb 8-aeetlaa. Tbe ootalde diameter of the 
cabib lb a Inehaa, aud tbe weight la about 11 tons per 
kilometer tasm paqr mUel. 


Science 

Captain Rebert A. Bartlett, who made several 
Arctic cxiM-dltlons with Admiral 1‘cary, is trying to 
raise money U> tlnaiui- an i‘X|M-<llllon lurosH the North 
Pole In an airplane If the sum of ItStKl.tKSl Is raised 
tbe oxiieditlon will proliahU take phieo 

Meeting of German Scientists.—The German equi¬ 
valent of the British sml Aiiierlian Assurlntions foi 
the AdMincemeiit nf Science--the (IcmcIIhi haft 
(leutacher Niiturforsi-hcr mid Acrztc—rc<-enth held 
Its first meeting In scm-ii jc.h-h, iit Hml Ncohclin. with 
an attendance nf niemlicrs 

Abraham’s Wells, Beer.^iheba, Palchtine are now 
otpilpped with modern piimidiig m.n hliicr\ mid arc 
supplying water to llie H>xmi l-’rmn time liiiinemoilal 
wells at Beersheha bine Hiqqdleil the lu-doniiiH with 
wafer for their llwks The origiiml “Well of the 
(lath" as dug hj Ahrahiiin Is desc rlhcd In the Uiok of 
(ienests 

Prohibition Benefits Natural History I—A new 

weaiKin has l>eeu plnei-d In the hands <(t the 'drxs ’ 
Before tiie adoption of imllonul iirohiliition one of 
the only two skulls of the iniinimoth, ICU'iihnn iiHmi- 
(/cniun, adomeil a Cincinnati hnrr<H)m, the proprietor of 
which refused all offers for It Now that Ids hiHl- 
ness has been leglslntetl out of existence, the skull 
has lieen nctiulreil at a niiHlesl priet* h\ the P' S 
National Museum 

Tbe "Rain of Blood." a curious phenomenon of south 
France and Italv. octmrred letcutly at Monte Carlo and 
Mentone After tlic downpour ceased the rtsifs. roads 
gardens and ahrubs of tbe UIvtera were co\cr»sl with 
sticky crimson. The superstitious Inbahitiints of the 
gambling metropolis were much terrified lliore Is, 
however, a scientific explanation whl<-h Is |)<*rf<Htl.v 
satlsfai-tory It Is that the rain clouds bad lMH>n sat 
urated with r<sl sand from the Sahara Desert, 

Mating Habits of Wrens. — Prentiss Baldwin of 
('levelaud told the Wilson OrniUiologicHl ('liib the re¬ 
sults of his investlgatlouB of the mlgrathms of hlriis 
at his Cleveland borne and also at his winter place In 
Cfsirgia. Contrary to general Isdlet the house wren 
frequently Is divorced from Ills mate during the season, 
said Mr Baldwin .S<nae wrens return vear afU'r year 
with the same mates, while others have lieeii disc-ov- 
ered with two dlfferv'iit mates In tin* same season 

X-Rays in Material Testing,—X-Rays are now being 
uswl to show up defe<-tive materials, workmanship and 
weak metal eastings In alriilanes Crains <if wood In 
airplane parts are brought out remarkably and it Is 
(<aslly dtseerulhle where two different wikhIs have lieen 
Joiueil together, a isilnt of construction prohibited in 
alriiluue work. Knots In the wood are also shown \qi, 
and also unsatiafnetory gluing together of parts 
Kle<-tric heater vsills are iuK|s>cte<l hj X-raj and the 
plates show the manufaitiirer where air has caused 
(he insulation of tlie ••od to illsiiitegratc, and where 
the wire will eventuall.v break 

Permanent Sprinkling—It is possible many of our 
readers have wondensi at Uie upis>anin<s> of the 
tracks at the subway stalloiis In New lork City There 
is nsually a realistic Cbrlstmas snow on tbe trmks. 
but the Intertioruugb Co has a metlnsl in this arti¬ 
ficial snow system The road IhsI around eat h station 
Is spreatl with calcium clilornle which has a issiiliar 
property of drawing moisture tuit of the air and 
turning gradually from a white istwder inltt ilrops of 
liquid which n*maln tii this itindlthin for uionths 
This serves to hold the dust uinl h.n teria like llic 
sprinkling of a dustv streeL The hurtling of trains 
through the stations have little t>r no efltst on Ibis 
deiHJSit 

Alaskan Volcanic Flrea.—At the recent meeting of 
the American Society for the Advaneemeut <if Scleius-, 

1 IT Robert F. Orlggs deserlhed a fiery fltssl whU h («•- 
enrred in AJaska, In the ‘ \ alley of Ten Thoiisaml 
Smokes" Here he fomid Iruecs of the Ihwid of fire 
which, Issuing from a fissure in the earth swept n 
nuii'lng torrent of molten .sand through the fertile 
valley, devastating all In Its path for n dlslani'e of 
more than fifteen miles l''rom thousauils of fissures 
live steam, heated gas and smoke issued One could 
do one’s cooking In any of the smaller holes And Uiat 
WHS the only salvation of the oxiieditlon, for all fuel 
had been destroyed by tlie IIimmI of fire. It is only a 
few steps from the steamluK fissures to a cave In the 
side of a glacier In order to have the most {lerfeet 
refrigeration in the world The explorers' tents were 
ateom-heated, aa it wore, and tlie bathing conditions 
were of the best for a stream from the glacier fed a 
cryaul pure lake and in the middle of the lake a 
■team Jet babbled and It was ixiiwlble to get any deeired 
temperature. 


Aeronauti<» 

New Deulsch Challenge Cup. — It is understood 
tliaf Mudunie Hcm> Deutsch de lu Meurthe has intl- 
msted to .M Ml(hcliii, president of the Aero Clidi of 
Frame, ihiil IIh* Dciitsih fimdly will prcHcnl iiiiothcr 
Intcrmitioiml r’hullciigc cup for the grciilcst spi-ed 
mliicvcd 111 III! Hiiiiliiiic, togcibcr with .1 prize of 
I’lSi.lSH) fiiims 


France-Morocco Air Mad Service. — According to 
liiforiioilloM wbiih miucs to us from ii / oniiu/n m the 



tirplancH and Forest Fires. — According to Ir/ni/ 
\ III « Hi 11, hi niriiliiiic-. o1 the Aiiiiy Air Scrvhc op 
ciiitliig 111 Ciillfoi Mill iiiid Ongoii doing jiiitrol ilntj lo 
(iitiMl 4114 forest lin-s in less tlnin two and oiie-liillf 
iiionths Flfl V I liti'c of Ibcsc fires were reported by 
wireless from Miiptiiiies iissigned liy flic Air Service to 
<(Hi|s'riite with Ibe I'oreslrv Service In protecting im- 
lloiiiil fon'sts from Hie 

Bombing a Battleship.—Although they succeeded in 
milking a riitlier sorry mess ot tbe otisolele battlesbip 
■ IndlaiiB ■ wliieli Ibe Niivv liiis turiietl over for aerial 
e\lMTiraeiifnl inn poses, tin five seiiplnm-s of tbe “K 8 D" 
tvis- dill Mill sineciid in sinking her While Ibe battle¬ 
sbip WHS under win ill n sikmsI of III knots- she was 
tsirilrolled Over iiii emilb eonrse b\ wireless from tbe 
ulilo" five miles iiwin Die seapliines iittin kivi her and 
five of the '.""i bombs bit the target squarely I’art of 
Ibe del k wiis torn up Ibe smoke slinks siirfertsl se¬ 
verely. and Ibe dei k was strewn w'ltb dfibrts, lint the 
otd batlleship si ill ri miilni d iilloal 

German Views on Amphibians.—German aviation 
I xperts lire expressing theii views fiisdj In regiinl to 
iimphlbiiiii ulrrnift, writes the 1 liunlley-I’age Berlin 
I orrpBjioinleiit, and are skeptimil as (o the prnelk'ahilltv 
of using the Tliiimes In the eeiiter of London ns the 
starting and landing plgie of Ihese huge Hying ma 
chines They iKilnt out the dangers and dlflieultles 
which in their opinion must inevHtilily arise on rivers 
flowing through the (viiter of sneh ellfcs as London 
and I’arls, where the shipping traffic is already siif- 
tleientlv tsnigesltsl Another objection ralsiid by tier 
man aeruiiuiitlcal engineers Is that the useful load and 
the earning isiwer of the amphibian are less than 
timt of tbe airplane 

That Caproni Giant.— For a long time back ru¬ 
mors have liemi (inning In us of tin- remarkable giant 
iiiaehine Is'lng vsnistrneU'd by tbe ('aproiil Brothers 
of Italv Now we learn tbut tills machine, a huge 
Hying Isint with a eapaelty of KlO passengers, Is com 
pleled It has cost SHINI.IHg) to eonstrnet, and over 
four reins of (snisiant lalsir The mui-hlnc Is remarks 
hie foi the al)s<*iiee of a tall II Is (oui|sised of thnv 
sv-ls of three planes cm h, iiImivc u long fish shajKHl boat 
The puss, iigers are eiirilisl in the eiibin whhh forms 
tlie iHial Insly The length of this maehlne Is 7." ft-et 
mid the width 108 feet It is eqnipiHsI with eight 12- 
(vllndei motors The total llfllng eapaelty Is twenty 

Aviation in France. — Speaking at the Aero Club 
of hraiKs- reieiiily, M Flandin, tinder Secretary for 
■V(‘iiniHilll< s. said that whereas in llllil thi‘ aggregate 
dlstiime How 11 In Fiiinee was 218,750 miles, the distanie 
down In the first ten months of this year totalevi OUT 
.■>00 miles Likewise the number of passengers carried 
grew from WIO in Itllll to I!,750 in tbe ten mouths of 
Ibis ytsii, while the amount of malls ennhsl ini reasisl 
Irom 1) himdrevlvveiglit In UMP to vvi'll over 5 tons this 
vear TTm" cost to the State In snhsldtes iimounO'd lo 
iiliout ^I100,(HK> He went on to siiv Hint there wen now 
2,800 miles of routes in t’lame in logiiliir o|s-ralion 
The rath) ot accidents was one lo eveiv d2,.5iMi uillos 
Hown, and the fatal neeldents woikod out lo one for 
every i:!4,;t74 miles 

Aircraft and Thunderstorms.—An expeiienced flici 
disvilsses the posslliililv of nlipliiiies In Iliglil being 
.struck by lightning dniing ii stoim In a iiss-nt issue ot 
{HunhU'ftr h'luij-W I It Ills leiiniiks are based on some 
seventy lllglils niidei sm b i Ireuiiist.inees mid on gonerul 
principles He shows that no daiigei is to be e\- 
peeted in tlie first place 11 Uie miulllne Is no! lu the 
dlri>el lino of tin- dlsi barge, and In tbe seeond pluie 
even If it Is, It Is not likoly from the imtnro and distri- 
butnai of tbe (smduetlng metnl poilloii tbut danger 
due to llrv' will arise Out of lliiily eases where the 
machine was strink dinsllv, the writer maintains ihiil 
there were no evil elTeetK, while in all known eases 
In Hermnny where a miiebine fell during a storm there 
was no evidoiKs- of soorehlng of parts or melting of 
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A Giant Job of Underpinning 

Building a Subway Beneath Philadelphia’s City Hall, with Its Inadequate Foundations 
By William A. McGarry 


ciittirHH'rH lin\c Jiwl roin 
o bf' tbe iHTKONt nntl(>r))lti 
of the world Sitn't" tlic 


weight of oiii' 

! tot-Hl ninHH oi 
■d twi.o with n 


pliirroi-uiM, and with incKiCBiitiio and BHllcrj Hooih to 
diHtrilinto truffle, all to cut under aeetlons of the north, 
wi>Nl and south wnlla of the City lliill and under the 
north mid aouth liraneheB of the Market Strei't Suhwuy 
whh'h eliele the hall at present 

Only the iiMual prellinlnary surveys had heen made 
prior to the slKulng of the eoiitract, and these iu no In- 
stiiiice re\eale<l the eharueter of the foundations of 
City Hall That ImtldliiB w'ns constiiicted nianv yeais 
aKo, before steel akeleton work eame into (ccneral nw 
It IS a He\en and elclit story stnutiin> of solid hriek 


the element of iiolitles in the original work. They 8s- 
sumed that, slius' the building had stood for nearly 
half a century without showing any but minor cracks. 
Its foundations must also be of solid maaonrf, the 
underpinning of which w-ould he n difficult task for the 
reasons stateil, but not at all outside the range of 
engineering oxperienoe Plans were made and tho con¬ 
tract let on this assumption, and work was started 
late In 1915 at the northwest corner of City Hall, 
Within a few days the excavation had been carried 
down to the fmuidallons of the hnllding And then the 



in ponnectinn with tho of tho new tub* 


r under Philadelphia's insuffii umtiy supported City Hall 


.(piii\, (oxeriiig an area of tom nnos around a engineers disemered tlial tliese (.onslstisl In great iwrt 

•onrtvard, and It stands in tlie centei of tlie of rulilile made of liaise na-k and gravel, with hanlly 

Ion of Itioad and Market Slieets the two uuihi mn mortar It was found that the bulldera of the 

traffle arteries stiucture excavated trenches In some Instancen almost 

se of the method of coiistriictioii It was known In the form of Inverted pyramids. Thaae were filled 

• laiglnnlng that the task of iniiniiiK a subway with tho nibble. Then a masonry course was Started, 

ils liiiilding would Ih> n delicate oia?ratlon, as hut It was so poorly constructed that in some places 

sfriictiires are exti-nonlliiarlly heavy and Ha- there was room lietween the slabs of stone for a man 

rack or even to collapse when dtsturbeil But to Insert bis bead and shoulders. Above this came a 

ncers, nltboiigh they consuited what building solid wall of brick work to the basement of City Hall, 

were avallnble, falleil to take Into consideration (CoHttnurii on page tS7) 
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Wky Baltoona Bounce Off Clouds 

By Lkai Corley P. McDarment 

M uch of tlie interesting and unusual 
phenomena observed by man since be 
has Dugun to traverse the "upper regions’ 
has never come to the attention of the 
g^eral public. This Is largely Itecauw' 
those who navigate the nlr soon become 
accustaiued to strange InoldeiUs and after 
a BhOTt time begin to consider them com 
inon]uace and os facts of common knowl¬ 
edge. 

For this very reason numerous Inter¬ 
esting aerial experience's are dlsenssed Airplanes 
Htnong those of the profession alone It * 

will probably (Jjo many years In'fore a 
large nnmlcer of the so called "secrets" of the nlr are 
revealed to the layman who runs oiilj oti terra flrma 
One of these phenomemn. and a remurkal'le one t<s), 
about which little has bw'ii said ontslde Heronantlcnl 



tlircmgh II layer of < bind'. U 
iilsm- tlie eloncis desires to deii 
thus dlmliiisbtiig the bnlJiHin's 
comes down lieautlfnllj niitll I 


circles, 1* the peculiar bouuelng of balbsms wlien the\ the warm air .pist « 


strike a cloud. It Is rather an uncanny sight to see 
a Itallooii sailing gracefully along and enconntor a 
large, fleecy cloud, when, as the gas hag torn ties and 
starts sinking Into It, away goea the sphere like n 
rohber ball that has been Imtteil NeisllesR to sav, a 
person has a weinl sensation the first time he Is up In 
a tialloon and gets "Iswneeil'’ in thla way 
A glance into the law governing this curious nellmi 
disclose* the fact that It could not hnpi>en otliorwlse 
unlesH tK'veral fundamental rules of seteiice wen* 
changed The gases used In halloons. ns everyone 
knows, are lighter than air and uormalU rise Omlt- 
tltig the discussion of why they rise. It cun be said that 
the rising Is on tlu* same principle whleb iiniM»>s cork 
to float to the top of water when It Is released Ik*- 
ueath the surface A pie<s' of cork ns it ros'i. has .i 
I'cTtaln amount of upward pull which .Is dlns'tli pro- 
tsirtlonal to the slw* of the pliss* A big piece will evert 
more upward pull than a smaller one, tlie ipialiti of 
iKitli ptect'S being the same This Is tnie of all sub- 
stauees which are lighter than watei It weights Is- 
attaclied to the pieces of nirk, the large piwe will 
buoy op the heavier weight, the difference being due 
to the 8l»e of the i»l<‘<'e The reason why a large piece 
of cork will lift mon* weight under water than a siniiller 
one la becauw* of the dtlTereine In water ilispliKviuoiit 
I.lkewltw with balhsuis, u Mg bnlliHin will lift more 
than a Bmaller one M'lmise of the nli displmvinent 

And this brings us right up to the_ 

"bounce’’ of balloons off clouds 

It Is well known that the air In clouds ’ , 

IN issil and damp and It has lieen found 

by aerial navigators tlinl Just above the 

clouds there ts a stratum of warm air 

'nils layer of warm nlr is caiiseil by the 

radiation of the sun's rays from the ■ 

ilotids, and Is similar to the later of 

warm nlr that lies near the ground on ii ' ' ' ' 

summer'* day Now, when ii balloon Is *' ■' ' 

released fioin the earth anil there an | '■/ 

clouds above. It goes rapidly upward until , ' ! 

it strikes the cool air Just inside the sur- , ’ ; ' 

face of tho cloud, W'hereujHiii the gas In 
tlie bag I* eooletl suddenly, and In m 
eordance with tho law of gaws. It con 
tracts, or shrinks, and occupies ii much 
smaller space in other words, the big 
halbsin that atnrtisl up has lietsirae n 
smaller one with less air displaeeraeni 
'I’he moment this nlr dlsplnceinent dimlii 
ishes, the balloon drops pn>clplt<msly Just 
HH n rubber ball that bus la-en thrown 
against the wntl' or I'elllng Rut. unlike 
the ball, It descemls only until It eiieonn- 
ters the vianner air near the eiirtli where 
the gas is again heated and the balloon 
evpandefl When this iH'Curs the bal- I 
loon rises otiee more, and the process Is 
re|>eated as liefore unless sumdent ballast I 
Is thrown out to neutralUe tltc shrinkage ' 
of the gas bag. It this is dene the liaHoon I 
will rise OB op thnmgh the clouds How¬ 
ever, the moment It emerges ou the up 
l>er side of the cloud the warm air layer 
existing there heats the gas and expands 
the balloon, and all tho halliist that was 
thrown out below la now tteesled to check 
the too rapid ascent, This dittteultv is 
overcome by letting out some of the gas 
Having risen alwve the clouds, It Is 
Just as tord to get the balloon «Ipwn again 
as it wa* t« get It up. A reverse condl- 
ttoh, wiai more danger Involved, has to be x balloon 
'oveeeohie In “nursing" a bnUnon down wan 


ly sight to see suUdeuly heated up and tlie h.ig evpniideil (hen. lo. he 

d enemintor a has a big hiilloon on bis InimK when ii nioriieiit befnn 

ig toil!lies niul he had a smaller one This big balbMui with Its adde<l 

sphere like n lifting power shoots rapidh iipwaid, giving all the up 

Hess to sav, a pearam-e that It had '‘boniiecsr’ olT the (loud It goes 

me he Is up in lai up until It slrlkes ('(wdei air again when tin* gas bag 

1} shrinks, and the aeronaiil has a smallei balloon 

eurlouh aelhai once mort* This little balloon will again desivnd and 

;il>en otherwise taainee off flu* elonds ns it did before and will (ontiniie 

seteiiee wen* the {lerformanee until tiu*ln s aie <>mplovi*d (lint aie 

i. as everyone opposite those jw'd In getting It up theie 0| (oiirsi 

Iv rise Omit- this would not kei'p on liidetlnttelv as some of the ga- 

III be said that is eonsfanth being lost and the hallooii would linalh 

eh (iiiiMcs eork (oine down for this reason alone as soon as enough 

Is released Ik*- gas leaked out Hut. vvln*ni‘ier an iu*roiian( wishes (n 

It rises has .i "pilot" his halhain dovvn through clouds, he leleases a 

s dln*etlv pro- conaldeiatde ainount of gas Just as he eiiteis the wiiini 

.il(‘ec w111 e\(>rt hiver of air Immedlalelv after this waiiii all Is 

file (pialitv of piissnl through and the hnllooii is vvlllnii tin* (louds 

uie of all Huh- halliist must he thrown out with great ahurllv la'cnuse 
If weights Is- the ccwl air of the clouds will eoiitrint tlu- gas hag so 

rgc plcH-e will mu( h thni when it gets la*low it iiiav be falling so fast 

‘iK'e being due that It will go <ai to the ground 'I'his |s a daiigerons 
y a large pleet* thing. es|as*lullv when tin* clouds are near Hu* t*nrth 

than a smaller In a fug balhsms often diop with a .. not calcii 

' rtispliiecluoiit liitcsl to be (ondneive lo the goisl li(*nllh and )divsl(ii| 

will lift more unity ol nioitnl man Hnl II M an (*ffcct lliat is con- 

diHpla(*enient tt'nnlinutil oti pit<)C }1S) 


pIlHhiiieiils me 
luily nniniiriK li 
ol alniosl (d'l' 


The VHcuiim Tube as an Engineer¬ 
ing Problem 
By W. C. White 

T ill', Ihii iiilonii ampllUer, tluee ele¬ 
ment tulie, vaenuni lube, hot-entinsie 
tiihe. vale , libsle, aiullon. pllotron, etc. 
as 1) IS \mloiis|\ (tilh'd, is tairlv widelv 
used and its 1 iindunientiils known to a 
gieiit tii.iin iK'iipIe In radio eomiiiiinica- 
tmn Its use as a d(>tc*ctor and anipllllei 
IS of err,It iii)i»oi tain e, and its use as 


1 eonslriictloii and 
selllator hav r h(*en 
Hcienllht and pbys- 
* liihoratory iKeoiii- 

coiidition Is typical 




essniV so (hat the 
of llic d. vice mid 
huge* iiiiiiibots ot 1 
This (onditlon 1 


As an eviiiiiph* of this and aw a dovhs' to use* in 
(sniipaiIson with tin* power vinumii tiilX', (suisider the 
lotan eoiiveiler 'I Ills di*\ nv can pnshns* alu>rnntlng 
(iirrenl electiical eiiergv I'roiii diretf current energy 
and thus tiindaineiitally iHTtorins tin* same fnnetlon as 


In the wa\ ot design and (oiislructlon, 
el(*etrii ,il engineering has slowly hnlll iifi 
a tnelhiKl of siwelfvliig, deserlhlng and 
lilting the < haraetei Istn H of a rotary coii- 
v(‘rter 'I'lie nsc'i and maimfac tiirer have 
eoriiniotih iiiiderstood teniis siieh as in 
pnl A C voltage output !• (' voltage 
input A (' niiieiit, full load li C cur¬ 
rent, s)s'ed, fr(*uiieiu'V ot generated eii 
eigv, ri'giilatioii, eveltiition volts and am 
petes, kilowatts raliiig, allowable teiii- 
peiatnri* rise of (erlitlti parts and mnnv 
others A \aeiiuni liilie umsI ns a geii- 
eriiloi ot iillerniilliig eiiirout haw iiiany 
1 hiirin terlslles In eoniinoii with the above* 
and others pei nliar to Itself 

Howevei, these factors are as vet not 
usinilh undeistood by those planning to 
Use tiilH's, nor an* all of then) ns vi't 
fnllv Inve«tlgal('d or understood hv the 
inninilin tnn'r 

A rotary (onverler built without re 
giinl to these many (harm terlstles wotild 
hnrillv he eviieeted to fuiKtlon wltti entire 
satisfaction, vet that Ik iisnallv Hie wav 
V (H nniii tabes are used 



A balloon will bonne* in either direction, up or down, when it meets a layer of 
warmer or cooler air that expands or contract* the gas In the bag 


allovvtsl to get wet. Hint grit niui dirt 
are not goisl lor the eoiniinitiUor, that a 
smell of overli(‘nled insulation is u sign 
of trouble and many others He knows 
that If with a mirmnl output the input 
Is iibnoimnllv high something Is wrong 
and he will take steps (a hwato and rem¬ 
edy the fault 

(roiifim/erf on po(7e l.lt?) 
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Pumping Coal from Mine to Seaboard 

A Scheme for Shipping This Fuel via Pipe Lines, Mach as Oil Now Is Shipped 


A F'RoJRC'I' t<i liiiMK (cinl fnmi tlii> aiithiiicitc rt'ieUniii 
in IVniiHvlMinlii liitn thn clt^ of New iork 
IhronKh t«n H Im h t)\ water preHMiire Iihh Imh-ii 

put forwiiKl li.rliiiild I' Itoltou, ASAIE Hetweon 
New ^ ork mid '<( rmiloii, Ra , fliere in a diffcreiK-e in 
elevation of nlmut L',(KK) fei-t and Mr Bolton ta'llevea 
UiMt tills laoiild lUiike it ns eiinv to transport eoal an 
water ilo i la Inis T.lMilliiOd tons of coal eonld be 
brouitlit tliroiiali I lie pliic oven year ntnplj Hu|ii>lvlnK 
Ibe (ily'N needs ’J'lie general Hebenie is one tlint lias 
been known for ii iiiinitMT of years, and it has tM>on 
teateii aufikleiitli to deuuinstiate Its luidonbted siueeas 
One of tile luiportuiit effeils of tlie establishment of 
n ayatem of coni storiiKc is tlie (ontinulty of operallon 
In the ininiiiK of the fuel It is mitborllatively gtateii 
that nbont sixty |»er cent of tlie total annual eoal pro¬ 
duction of leitaln Helds is mined and marketed ladween 
the inoiitha of OetolsT and Fehrnniy, while only forty 
per eent Is mined in the reuialnliiK se\ en montlin of Oie 
year This situation Is niiilnly due to the dlflleulty 
of disposal of the fuel during the latti-r perhsl, whleh 
eould lie advantnireonslj utlllged for the iiurpoa*- of 
«reatlti(f and repleiiishliiK fuel reserve stoeks The 
loss to a sliiKle mine h> an Idle day Is stated to aver¬ 
age alKiut $;kK), and In the case of lanre mines, would 
1 n“ as high as tfl.OOti The situation then'fore In regard 
to the cost of (sial (onld he lienetlclally affected by the 
eatahllshnient of reserve or storage In large (ptuntltles 
The mining situation would also he suhstantinlly 
Improved by the estahllshmeni of tin* pipe line system 
<if trans^Hirtatlon, las-nuse inmh of the present siioradle 
and Irregular oiioratloii of the mines Is due to the dilll- 
oalties of car movement It Is stated hj an authority 
that It Is rare for anv mine to he able to work more 
than six out of eight hours on an mint of the dim- 
cultles of ear serviee 

The system of transporting coal with water In 
piping 1ms been so far tested ns to demonstrate if.s 
praeticahllity fhi a small si'ale the svatein has been 


By C. H. Thomas 

111 opeialloii In a plant in the dtj of Bondon slm-c the 
vear 191,1 This plant, which has a capacity of fifty 
tons of coal per hour, conveys tlie fuel a length of 
I.T.'gl feet through an eight-inch pipe having several 
heiids. and raising the coal at the discharge oljout seven 
I'ei-f 1'he cost of this operation Is given as six cents 
pel ton .Some tests were also made In Chleago of this 
svst<-ui whieh were considered to have cstabllHlMsI Us 
piu( til ability from a meehanlcal point of view. It 
mnv he assumed therefore that with proper considera¬ 
tion of the clrcnmstancea stich a svstem could lie prao- 
Ill-ally applied to the transportation of fuel over a 
long distance, and that the circumstances would la- 
favorahlj alTeeteil by the dlfferenc*' In level between 
a mining region and the seaboard, as In the case of 
the city of New Vorh. It may be noted In this con¬ 
nection, that oil Is now pumped over a distance as 
great as one hundred and seventy miles In California, 
through eight and ten-inch pipes, and over a distance 
of thirty-six miles In an eight-inch pipe line at a total 
cost iier barrel of less than 94 eent 

A study of the probable conditions and expense of 
eonstruetlou of a coal tranaportatlon line from the 
Scranton region to New York Indicates a prohuhle In¬ 
vestment of approximately twenty millions of dollars, 
and with all operating i-osts and fixed charges on a 
lilmrul Slide, the cost of coal transportation would 
appear to he less than seventy-the cents a ton. It 
will Ik* evident that there Is a very substantial redne- 
tlim In the expense of the transportation of the fuel to 
he luiticipateil by the use of water transportation, and 
that In addition the caniulatlve effects of this method 
Ilf loal dellverv, and of the establishment of a large 
storage would lie to reduoi* the cost of operation at 
the uiliics, thereby cITectlng a reduction in the cost of 
production It may lie fairly assumed that under ex¬ 
isting ixaidltioiiK the establishment of this storage anti 
transmlssiiiii would reilnce the |>rice of fuel nliODt SI 50 


The recent oar shortages have been veapooiitfelA fyr- 
the Idgb prices of coal In all parts of tbe coontry* 
The oatfiut was not available when OAOded oad. the 
consumer had no assurance when It would be <Wlvc4«d. 
With the water system of didlverlng coal, a ctwlutont 
suppiv would always he available and the prkie corre- 
spondingly lower at all times, with the mines oper¬ 
ating at 1^11 capacity, 

As to the matter of preiiaring i-oal for ablpment in 
this way it would have to he first Dulverlaed. and 
mixed with water for transportation hy pipe Uue. It U 
a well-known fact that coal from certain mlnea must 
he prepared for use and that the siieclllcatlons for cer¬ 
tain purchasers require this preparation, The prep¬ 
aration plant bears close resemblance to a itandard ore- 
cuncentratlng plant, being erected along the alope of 
rising ground to secure the benefit of gravity In the 
preparation of the coal. The shed-Uke bnlldlng is 
about aoo feet wide and extends up the slope about 
1190 feet. At the upper end Is the railroad leading 
to the mines, the coal generally lieing received Into 
hoppers directly from the mine cars. At the lower 
end of the building Is the steam jilant, while along the 
valley a stream of water is to lie found. Some distance 
upstream is a dam and rest-rvoir, white aoffie distance 
ilownstroam In u large valley Is the dump pile con¬ 
taining the Impurities removed from the coal. A analce- 
like mound following along the bank of the stream 
ixivers the pliw line which carries the prepared coal to 
market. Adjacent to the plant are two large coal 
storage reservoirs Upon entering the plant at the 
point where the .coal Is w-elved, we find large receiving 
bunkers under the tracks. These hunkers discharge 
the coal by gravity into large crushers, each of which 
U capable of reducing the coal to sixes not exceeding 
three quarter lump, These crushers and all other 
mai'hlnes throughout the plant are slectrlc-drlven. 
The coal Is then sent to the jigger, which Is a washing 
(Crmtlmueg on pope 1S9) 


Little Things That Count Big 

The Refinement of Details That Marks Our Present Railroad Development, and Some of the Further Needs 


I N these days, when our exiMleiicc depemls ho much 
on mechuiilcnl applluticeH anil eKpecItilly on the 
raaehinery of transportalloii. It lx u matter of great 
ImiHirtarii-e to imiirove, and, so far iih iMisslhle, to |K-r- 
fect, even the smaller detnllN of ionstructlon that go 
to make up our vast systeiu of railroads 

When our timber xupplv was ample, the eoKt of 
wiKHlen railroad ties vvai. ho low that no one thought 
of making them of an.v other inalcrlul 'I'hc lime is 
coming, howevci, when wood will not ho nvallahle for 
this cHHcntiul part of tiu- tiiuK and a siihstltute will 
have to he found .Steel ties have hei'n tried, hut they 
were noisy and there were other ohJe< tioiis to them 
'I’he Indications are then concrete Is the coining mate¬ 
rial and a simiih' vet safe means of fasleiilng the 
rails to (oiicTc'tc ties should engage the attention cif 
Inveiilcirs lu Ihe ineaidlnie, so long as vvooclen ties 
are In use-, there should he ati Imiirovecl vvii) of secur¬ 
ing the rails to (hem 'lice tluie-honccrccl driven spike 
ponndcsl in li\ the- track ncan s sledge haninier, c-inshes 
and tears the wcmhI tihers lu a short lime, water 
g*-ts 10 rots the vvcicsl and (he- spike then iK-c-iiniCs fre-e, 
losing its hold on the tail 'I'lie imiurid c-i)usc-i|ui*ncx* is 
that a heavy fast ti.iiii will spread the traek and a 
derailment, more- or less sej Inns, will n-sult It Is 
true that screw siilkes arc now lu use hut c'ven these 
are not free frniii the dcfccls nf llic- clrlveu spike, and 
at least one of cun trunk Hues is revc-rtciig to the old 
time- methcid 

We will now look at Ihe locoiaotive II Is the most 
nelf-c-oiitallied form of the sleum c agliie More- time 
and study have Ims-ii nim-iii ovei its clevelojiment fhiiu 
on anv other form of motor The last few vetira have 
open great Improvements, making for etlleleney nnci 
(K-onomy , chief among them heliig the water tube and 
flre-hnek arch, fc**^! water healing and suiicrheuted 
■team It is still, however, a wnstefnl machine Smoke 
Imix temperatures are far too high and niiich heat is 
blown out at the stack hy reason of (he isiwerfiil 
blast of exhaust steam ref|uirc*d to urge the lire for 
rapid steam generation This sharii exhaust c-nn onlv 


By Herbert T. Walker 

he piodueetl hy eontraetlng the area of the exhaust 
steam jiIih- hj what Is known as a "blast noxsle’’ 
'I’hls device may Ik* classed as a necessary evil, Insie 
much as the more W(« restrict the area of the blast 
nozzle the greater will be the hack pressure on the 
idstons, limilliig tin* power and si>eed of the engine 
to a serious extent 

Many forms of blast nozzle have been trUxl, and as 
far hack as 18118, Brunei and Gooch applied a abort 
pl|)e, having an opening ahajieil like a Maltese cross, 
to an engine on the Great Western Railway of Euglaad 
Tills nozzle Inereaai'cl the area of steam exposed to the 
gases from the fire, thereby strengthening the draft 
witlioiit choking the exhaust steam from the cylinders 
I.lkc some other liivcntlona. It was In advance of Its 
time and was ahandoned. There is n good field for the 
Inventor In the way of producing a vartahlf exhauat 
pipe which will pull the draft through Ihe fire 
without excessive hack pressure, and it would 
seem praetlcal to design some way of reduc-lng 
the area of the blast nozzle when starting the 
engine, for at that time the volume of exhaust steam 
Is comparatively small and hack pressure negligible. 
Ah the engine gained speed, the blast orlflrx* could be 
expanded and bark pressure greatly reduced This 
c oiild lie done either b.v the fireman or made auto- 
mntle bv a simple connection with the reversing lever 
of the engine 

When the electric locomotive la drifting or running 
with the power shut off, the current generated by the 
motors Is transmitted to the feed wires and helps to 
haul other trains This ojieratlon also retards the train 
iind saves a lot of energy otherwise spent hv the air 
brakes This is known as "regenernitlvp hraktog" 
anil Is a feature much emphasized hy advocates of 
electric traction The system cannot bo applied to 
the steam locomotives, but some arrangement by which 
the energy now wasted In stopping the train eonld be 
sarial and the train’s momentum stored up to assist 
the engine when starting would be a great advantage, 
esiMTlnliy lu the cast) of trains making frequent stops 


It is suggested that, hy some suitable arrangement of 
auction and discharge valves and a connection with the 
reversing gear under control of the englnoman, the 
cylinders could be converted Into air pumps, forcing air 
into a receiver either on the engine or tender. When 
Hturting the train, this air could be used In a supple¬ 
mental motor geared to the trailing wheels of the en¬ 
gine. ’I'hlB would greatly assist the locomotive and 
would ahortmi time between sutlons. If found objec- 
tloimhle to draw cold air into the cylinders, e^ie- 
elally in the case of superheated locomotives, the 
supplemental motor could be used as an air pump, con¬ 
verting it Into an air driven engine when starting tl»e 
train. This auxiliary power would not use any steam 
and should be worthy of a trial. 

If a car Journal or journal-box breaks the car will 
be derailed with more or less serious results It Is sug¬ 
gested that an emergency Journal box be fitted to the 
axle and truck Just Inside the wheel. This box would 
only come Into use If the main journal failed. 

There is room for Improvement in the way of ven¬ 
tilating our passenger cars. It Is the same today as It 
was fifty years ago., The transoms In the clerb-story 
roof cause down drafts and have to be closed In eoM 
weather The only way to get fresh air, If the trsn- 
BoniB are closed, Is by opening the windows and letting 
lu a shower of dflst and cinders This may not In- 
ixinvcnience the person occupying a seat at the win¬ 
dow, hut to one sitting In the next seat behind It Is 
often a nuisance, as people’s Ideas of temperature 
and drafts differ widely. Pullman cars are provided 
with outside window shields which break direct drafts, 
hut day coaches have no such convenience. It would 
appear practical to devtad a small fan-Aaped screw 
of strong flexible material that would fold back into a 
recess In the window casing when not in use. If one 
of these screens were installed directly over the h«ek 
of each seat, a (wssenger not desiring to sit U> a dtaft 
fxiuld pull out the screen and fastw It to the b«<l; iff 
the sent In froht him, thus {uxitecttug tiluwdf and 
giving the person ahead the full beaeflt of tiw wh|i«. 





SCIENTIFIC AMERICAN 


127 


mm 


Goitespondence 

edton m not 


fucsligu casnot to 
* n ipw > < in ti win to 


for tutcments nuKk 
Aiwnymotu commu- 
but the iMinu of cor- 


nfie Tfcoaauid-DeOar Souse and Its Near 
Rt^tives 

To the Editor of the SciKNTinc Auebic an : 

In roar luue of December 11, 1620, you have an arti¬ 
cle by Mr. Moont, “A Rerlew of the BnUdtng Situation,” 
etc. In eq^rate box you nek, ”Oau a houae be built for 
one tbouatnd dollers, and how?” 

I am enelodttK a plan for a permanent 
bouae that can be built for one tbonaand 
ddltara. The walla, 18 x SO, are to lie built 
with hollow concrete wall conutructlon 
The door apace la 540 equaro feet Tho 
walla are nine feet blsh, the oetllug 
eight and one-half feet high. Cement 
foondatton, floor and atepa are provided. 

Oelllng la wood lath and plaster. Roof 
la covered with oompuaitton rooflng. llie 
henae will accommodate alx perauna— 
four very comfortably, but alx can get 
along ftno. Two very good aljsed rooms 
with qmce between for cloaeta, toilet. 

Mink, ahelvlng, ruplioarde, two cloaeta for 
cloeet-beda (rolled in on end), pantry 
and plenty of room for neceaaary articles 
The wall la built a story at a time in 
one operation, there being a complete air¬ 
space from fmindatlon to plate for the 
entire circumference of the walls llils hue 

provldea a wall that la cool In aummer 
and warm In winter A wall which will exclude mois¬ 
ture and vermin Plaster direct on the Inside wall. 

The cost of this bouae is based on cost of material 
and labor bore To wit: cari*entera, 88 00 per day: 
plaaterera, $12.00; common-labor. $5 00, lumber, $47 00 
to 180.00 per thousand; rook, $.100 per yard, wmd, 
$2.00 per yard; cement, $4 00 per barrel; wire lath. 
54c per aqnare yard, reinforcing rods, 8c per pound, 
and painters, $8.00 per day 
One of the houses we hare built thta year was 
rented In March at $25.00 per month for one year I 
give you cost, as I kept books, and will just itemixe 
U for your benefit. Carpenters, $253,44, lumlter and 
doors and windows, $800 85, drayage, Wl.OO, chimney 
work and all, $7j0; material, labor, cement, etc, 
$006.22; plastering inside and outside, $270 00, paint¬ 
ing, $147,00; wiring, $8800; flxtnpes, 

$20.50; plumbing, $885 00; linoleum and 
shade*, $86.00; steps, caps, porch and 
porch wall, $109 60, locks, hlngew and 
screens, $49 76; cesspool and ditches, 

$80.00; roofing, $64.00; sand, rook, etc, 

$87.20; piping gas from alley, $26,05, 
clothes hooks and hedge bushes and clean¬ 
ing floors, $8 40, Total, $8,008.90, The 
plumbing conalats of toilet, double wash 
trays, bath tub, sink, hot-water holler, 
lavatory, draln-tlle for sink, and yani 
piped for watering lawn. 

J. U, BicnAsnaoN, 

Madera, Cal. 

Built: An Inexpensive House 

To the IDdltor of the ScixNTtric 
AumucAU; 

In tbsk December 11, 1920 issue of the 
SemisTino Amkbican there appeared an 
article under the bead of “Wanted: An 
Inexp«»lva House." The author gave a 
number of very timely suggestions on the 
building subject, but ns the Editor remarked, our 
housiiig problem yet remains unsolved. It U to this 
end that this article la being wrltteu. 

The Editor also asked If any of hU readers could 
solve the $1,000 house problem. The subject was stated 
la each a way that it was Impossible to tell whether 
he wanted to know If a bouse could be built for 
$1,000, or If a man having $1,000 could build a house, 
and borrow enoigl^ to see his undertaking completed. 

Wlttlta the Uetlonr years I have built two bousea, 
the arngUer one being a houSe tor Ifwe tban $1,000; 
the eUtor, an aightTooued bouae, may be dassed aa 
an laasMSrtilve howe, totag' bnllt between May 80, 
aag n, eM coatlag lew than $8,000. 

~ 1 011^ $0 ftmn did, and do hot eonskler myaalf 

-----jj, ^ 


tlcular line whatever, and what I have done, I feel 
sure others may do also, If they have the necessary 
ambition to go ahead and stay with tho undertaking 
and see It through 

In 1916. just after getting married, r found myself 
in the same position ns mo many people are today 
I hud very little money, but decided that I must have 
a home of my own I got a catalogue from a houses-to- 
order firm and decided t<t build om- of tbelr models, 
with certain changes l made In It after It arrived The 
6 X lT-f<iOt porch was not Included with the rea<l.v eut 
house, neither were the stairs at the end of the living 
room After putting in the stnlrwaj, I tioorerl the 
attic, which proved to be an exivllent place for tniiiks 
and the like. This house C€>st me at that time (Sep¬ 
tember, 1916) completely ftulahevl, $400 

In 1920 I put on an addition, fitted tlie liouia- with 


come anywhere near the price of the reody-cut dealers. 

I went to a local lumlier company and asked about 
what It would cHiHt me to build a houso, over the plans 
I had drawn They Informed me that they did not 
take contraets, but that they would get In touch with 
a local contractor iiml give me his estimate In a few 
days Just as I was about to turn away, the pro¬ 
prietor of the companj askeil mo: "Why don't you 
boss tlic joi) j ourself■> I'll give you prices on the 
dilTercnt matorlals, and send all you want to tho 
job and what you don't need I'll take back " I told 
him I would think it over and he was to let mo know 
what the contractor's estimate was In the meantime 

I again returned to the carpenter for advice and 
told him just what the lumber man had said He 
niudo out n list of tile material it would require to 



elght-r* 
size foundation 
wliat kind of a 


), of tltnilar construction to the thonsand-dollar one diagrammed 
considerably more elaborate in conatVuction, coat, including the 
les for the hedge and all the other trimmings, barely $3,900 

electricity and built tlie chlmncv, for $‘200 more Tins 
bouae Is very csirofortalde and of exceptloniillv gissi 
material and still cost less than the $1,000 Even now, 
irutkiiig the allowance for tlie Increase in wages, freight 
rates and cost of material, I think this house can be 
erected for less tban $1,000 Any roan, with tlie aid 
of one cxperlenoetl carpenter, ahould lie able to tmlld 
a house of this kind In two wei-ks 
But yon mnv aay that what waa done then canuot 
iH* done now I'oii know aa well ns 1. ttiat when a 
man contracts to build a house for you, he must figure 
his profit high enough to cover all exiiense, whether 
known or unknown at the time of tlie contract, and 
atm allow himself a hniidsome reward for his labor 
Hut if yon hiive the ambition to tackle the Joli yoitr 
self and ace It through, you can build a house for 



Iiiilld II four and nii eight-roomed bouse c 

and then told me to sec 
11 estimate T could get on 
that nniouiit of miiterlal He also agreed 
to build the house, hire a lieltier and sec 
that it was init up right for a certain 
sum per dn.v I returned to the lumlier 
man with the list of imiterlals and to my 
surprise found that it would cost only 
about S.'iOO more to build an elgUt-roomed 
house ihaii it would a four, so I decided 
tliut it should lie an eight The eon- 
traetor wimtisl $0,d<K) for the job, so I told 
liini tlint 1 would boss tlie joli myself. 

1 began digging rov cellar, which was 
to bo '21 X 24, ou May 80, and by the last 
of .lime 1 had it ready for the bricklayer 
I did mv digging before and after work¬ 
ing lioiirs 'llien mv next Job was to 
lliul a brlcklayei I ortuiiutely I found 
one who woiibl lime an off day on the 
following week, and he said that if I 
would liave the ni'cessary materials on 
hand, that he would liring a lielper and 
leiidei and llnisli the job on that day It required .554 
tile at 82 eenis eiu li, 18 sacks of (SMiielit at $1 each, 
and about 40 bushels of sand at 2.5 cents Tho lalsir 
on that job anionnfisl to $80, so the cost of the foun¬ 
dation. less mv own lalior, amounted to less tlian 
.X25<) 

Then the eQri>enters enme on to the Job Every day 
1 would 'iihone the lumls-r isimpany of my needs for 
the following dav It Just required four weeks and 
lliree days of actual carpenters' labor to finish the Job 
One more dav wns required of the lirleklajer and his 
two assistants to lliiild me a chimney, liaving tlire<> 
lliu*B, one of them having siieolal liners running down 
to’ the cellar for a fiirnai't- This chimney roqulreil 
2.,50() bricks, and the lalsir on the joli cost mo $28 
The roof of the house was made of composition 
sliingles, well nailed with wpper nails I 
used {ilaster lionrd on tlie walls. Instead of 
lilaster, as tliat representid a saving of 
about $‘2i4ii The wiring I did myself, and 
this saved several dollars The paint for 
I he building was inirehaseti from a local 
painter and I put that on after working 
hours 

With file painting, spouting and every 
thing fiiilshevl. I ligureil up my bills and 
found that It WHS only necessary for me to 
borrow $1,020 to clear all debts The lum¬ 
ber roan gladly went my security for this 
niuonnt The entire amount of money 
Hisuit on this house, from the time I 
startwl to dig the foundation, until It was 
ready for oeeiipancy, was $2,8.88 22 The 
mati-rlal, not including the chimney, from 
the foundation up, amounted to a little 
ovei $1,700 And prices of things were 
at their highest at that time 

Just a word about the plaus, before 
closing We have live large closets, an 
e8]ieclall} large one over the stairs, which 
houses Is only lost space. In the whole plan 
single s(|unn> foot of lost space anv- 


about oue-balf what u eoutnu-tor would ask This 
house was built at a time when labor was at Its high¬ 
est, prices on material were high and material wras 
bard to get at any price 

About the flrat of May, 1920, I found that it was 
going to be naceeaary for me to build another bouae. 

At the time 1 bad a lot to my title and about $1JMK) 

In sight. 1 wrote for catalogues of ready-cut bouaes, 
but not being able to find anything quite to my liking, 
also began to draw plana of my own and compare 
prices with lumber companies I went to a carpenter 
and asked as to the amount of time that one might 
save In baying a ready-cut house, and he advised me 
that a man could cut hla own lumber quicker than h* 
could hunt for the amterlal In a ready-cut house. I i begin hla work with alcohol produced from vegeUble 
decided thsB to build from raw material. It I could materials. 


In E 

you find 
where 

Aa for nrmngemenf. I do not see how It could have 
been Improvcil u;)on. without the exiieiiiie of an extra 
cblnuiey 

A J McCixiy 

South Brownsville, Pa 

Motor Fuel in Great Britain 

U NDER the pressure of high prices and a scarcity 
of motor fuel In Great Britain new laboratories 
have been provided to study the possibility of subatl- 
Thls Is under Prof. H. B. Dixon, who will 
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How We Think 


The Microscopic Structure of the Intellectual Portion of the Human Brain 
By Leon Augustus Hausiuan, Ph.D. 



Vin t Thr (fitbrni hrmniJ>bt‘iOH in Hp" 3 Thp homlaphflr*’*, «*pb/ nnm «bovtf 

in Ihi' skull 111 !' npix'i portion of whlrh hM / inilkat«o the fronUil reftlon, wheio the 

been lemoMit to Hniili r thrii ronIrnU visible iirtive thoiiuht iihonmntnii aio lor«li»e<l 

Two views of I he eerebrum, or thinkiofr portion, of the human brain 


O Mk Ilf the llKist luterestlllK liutl siy 
iilllc.iut ri'M'liitliiiiM of flic luixleni 
htuil.t Ilf llic hti 111 tine of tlie liuiuiiii 
bmiu Ih Unit llieio exlhtM uu estrciuel.v 
Intimate ni-Mot i.iUmi lieltteeii the strne- 
ture of (hill oi'tiHii nml tlie \iuhhim najieetH 
of tlioiiKlit, emni 1(111 mill other menial 
pheimiiietiii II in now a well ("itahlNhctl 
fact that all mental inoeeiNeN are explain¬ 
able iipnii (he liavix Ilf hialn Htinetnre ami 
nethltN No mental artlvit.t i an he inr 
rletl on wlthnnl hrmn-tx'll aethltj The 
experiem Inc nf HeiiKalloiik anil of erno- 
tliiim, Ihe peneplion ami ienieinhranee nf 
objeeis, the fomiations of jmicmenit- amt 
the ((iimlrnelion of IniiK ami Intricate 
trains nf emniilex reasnnincH, In Nhorl all 
the varied oiieralinns of the lalml of man 
are iieee««iirlh honnd up In the (i|»ern- 
tlons of the liraln ('nniph'xlty of hrain 
Ktrmtnre ineana comiilexllv of mental 
Beth Itv 

In xlew' (if thlK ehme asKiii Intion t^- 
twec'ii menial |iheniimcna and Inahi action, it in Inc 
leal In e\|M-er that a elos|i paiallel exlatw hetwemn the 
Kenejnl Inlelllcem e nl anv chen hniniin helnc and 
th(‘ Mtiiietnrnl dcwelnpinent nf its lirain The researches 
nf maii.v aide siienlisis in ihe Held of huiin strnetnre 
and deielopment Inice n*snlfed in the net nnmiatloii of 
an arrnv <>1 faitH wlnihe c oi relatlnn and Intoipretiilinn 
etmhle ns to estalilihli, with tuleiiihh' eeiliilnl\, the 
nialii featnii's of (he laws of relatlorishi(i lierwc'en Iritel- 
llttemr and the hralii We nia\ sin at Ihe outset 
that liitidliuenee In Ihe iisiilt of the «iowth of nrfain 
niliinte Ntrnelines in the hrain 

The stnd,\ nf (his reliil innslnp of hrain 
matlei to Inlelllkrem e in.M he piirsneil in 
seMiral wa\s We tmn endeaioi (o c oi 
relate deciees ol inlellmem e with de 
Krees of weltflil of the In am mass as a 
whole. Ill we linn emieiivoi In dlsiovii 
(h(> itdallon helween menial n'lowth and 
the Kinwth of the sfnntiire of tho hrain 
'I lie laltel Held of lesearih li is )iriived 
the more fertile ol Ihe tun, partlenlarh 
the slmU Ilf those iiln sioloah iilh nlll 
mate elements of (he Iniilu “trmtiu't', 
it, the iierte cells or iienrom's Cells 
an' ttie nnifs of Ihinn nniHei hnllt tip 
Into hislles, vein iiineh as lira ks are the 
iitilts ol stinetiiral matter Unit are Inilll 
np Into linllilini.'h, hildwes dc The cells 
of the iierMins sc stem aie known as nerve 
eells, or nenroni s 'I'liev differ ennsldei- 
nhl> ill T.irinnK portionH ol the mrvoiis 
MV stem lint thill fiiiidnmental srnietnrni 
(harac lerlstii ^ an all slmilai Clirs 
and n show two of these nerve cellh, or 
neurones, from ditlen nt portions of tin 

'Ihe linmaii liraln, hnllt tip of nillllipiis 
U[||||| millliiiis III nenrnnes, is a hnikv 
strmlure, wi Ix'hlnv; mnniallv ahoni (lltv 

main masses, einh with vailous Mih 
divisional puli', known as the fen 
liraln, mid Inmn, ami hlml laaia la man 
the fori'-hiain is the hiiKest ol the divi 
hlons welu'lilim' ahiint fmlv foni iiniiees 
It Is made nji of two Imue lenvolnted 
ma«Hes known ns the eeiilnid heiiii 
aplieres, or i ollei 1 1 v elv a- (he eerelirnm 
( FIrk I and I'lie innllnaln finmh a 

Bort of eonms liim link heivveen llie fori 
hrnln (lereliiunn amt the hind lirain 
Thm latter iioitlnn uf (he hrani miisists 
of a IniRO ina^s ilmillv liem alh (lie Ida 
(ler poitlon ol tin- leielnum i died (lie 
eel ehelluin , a sinallei nums, din ills |n 
front Ilf this known ns Iln lunis tainlll 

or Miuiidv the .. 1 an eloiivmled 

downward [iroleellnR lieni s|iii|Md ni.iss, 
which taiiers out Into ihe spinal end, 
and In ealhxl the medulhi olilmmal i, or 
the inisliilla I,Ike the spinal emd, tin 
brain itaelf eoimiHth of hoih arnv ami 
white nervoUB matter I In irreater por 
tion of Iho gray matter m spread over n 


large pail Ilf the onlei Hurfaee of the biiiln, but aumll 
nmsaes nt It are llkew ls(> to lie found Imried In cer¬ 
tain imrtK of Its wtitle Intorinr Hv reason of the 
nnmerouN folds and eonvolutloiis piesent in tlie anr- 
lacea of the isTelieltnni and pnrticniarlj of the eere- 
leal lien)is|ilieies, the arcai over which this laver of 
grav matter Is^ipiead is veiv gientlv im reascsl 

Tlds lavei of (srav nmttc'r over tlie outer wnrfacv of 
Ihe leiehnim Is knnwii as the leielnal «orlex (C. Fig 
’ll, and it is tlda poillon of (li<‘ hrain, and partu iilarl.v 
llml |iait ahoiil (he froiilal leglmi of the (Sirelniini 


IJ', ]' ig 11) which le inoiit «ieM)i;t uaao- 
< iai(>d with those oiierntloM •f tli« mlud 
which we call the hhghar, or tetcUtctuul, 
fiinetiona. 

The eerv'binl cortex, to which we shall 
oouUne ourselves, cxiiitaiits countless mil¬ 
lions of nerve eells, or neurones, of var,V- 
Itig fomiK Iliwpver different may be 
their coullguratlon. eneli one conalHts of 
n central i«irticm, known as tho cell ImUy 
(li. Fig 11), and branches, calhsl fibers 
(I>, Fig Hi In many of these cells them* 
fillers may he extremely long, and hraurfi 
many, many times, giving rise to a very 
eompllcatiHl, rcsit-like structure. 'Hie nu 
meroiis ramifying branches of tim nerve 
cells conueit with each other, and with 
flic branches of a host of other nerve <*lls, 
and send out line ‘ tendrils” niul “root¬ 
lets" into remote jwirtlona of the nervous 
syslem 

The neurones of tlie cortex are nr- 
runged in several rather well deftned lay¬ 
ers, each laver eontniiilng neurones of a rharaeteris- 
tie shaiio I Fig 4) 'I’lio fliukest of these layers are 
ealled tlie layer? of the pvriiiiildal eella (I’ and P,. 
Fig 4) or neunmi'M, since they eontiiln neurones whose 
general shape is pyramidal The pyrumidnl neurones 
1110 so placed that tlieir acute apices are all directed 
outward Inward the surface of the cortex, with their 
hioad liases facing tlie central jiortion of the ci'rehral 
liemisphert*? A eoiTelation of the various studies 
iimde itpon tlie iiili rosi'o|ile stnietiire of the cerebral 
ml lev iiidiiates tinit It Is these pyramidal neurones 
whieli, more than any of the other cells 
of the cortex, are iissoeisted with the 
liigln'r nienhil processes 

From the stand)Huiit of nimparatlve de- 
vi‘lo))meiit of hrnln activity among anl- 
nmls It is slgnlllcant to note that here 
iiiMii 11 definite relationship has been ob¬ 
served between the degree of intedligeuee 
posac'sscsl hv an unlniiil and the numbei 
and development of the pyramidal neu¬ 
rones Not onlv in animals of auperlor 
inlelhgeme do the neurones heeomo more' 
iimnerons, hut also larger, and, moreover 
tend to develop longer fillers, which 
hiniieh more nhnndiintly 'rids results in 
an Inc reused numher of eontuets mode 
Imfweeti neiiroiieN In fine, we may say 
that the inteUigeiire of a species is de 
pendent upon lls liraln development, par 
lleiilnrly upon the developnient of the 
pyramidal neurone's of the frontal por¬ 
tions of the eerebial hemispheres And 
the parlleiilar sort of eliango which we 
would ehnraeterbe ns dorefopmeaf, in 
Hus sense, is clih'lly an liuTease In the* 
size of the eeU hcsiles, and In the length 
and numlicr of hrariclu's and luterraml- 
M< atiolis of ttic nerve Bhers 

In Ihe hiiinan species, as well, the de- 
veloiimcnt of Intelllgeni'e and of the 
)i\ramhl>il neurones of the cortex ahow 
the same iinmllellstlc course Roaenrehes 
ill human emliryolngy (the study of the 
child from emieeptlon until birth) has 
hroiighf out the Interesting arid sigtilfleant 
fact that the numher of pyramidal cells 
In the eurtc'x goes on Increasing until the 
third or fourth month of foetal life. Be- 
.TMiid this period the number dm-s not 
ehunge This means that tho number of 
|•orUonl colls of this type with which anv 
given individual Is endowcsl Is fixed well 
lic'foro liirth 

After the third or fourth mniitb of 
fiietnl life, and during all the subsequent 
existence of the Imllvldunl, the principal 
oliaiigcs which take place aijiotig tho pyra¬ 
midal noitrones are liiereasi' in Itlzei, tex¬ 
ture, and In the length and ramlflcatlopa 
of the nerve fibers. A* the indtvidnul 
grows through childhood to maturity such 
are tlie changes which ulte plac*. It 
has also been nortal that with dCTelop- 
(rtoMfiflPed on Mui* fiV) 



mntli'i of thr Intailiii nf thr bruin Flit 4 Rishb ituiKiiinril jurtion through UiQ Cortex O le 
thi oultr iHVtr P aiiH /* layrin coiitAlnintf. rewp^otlvci^ the hitihII and tanrr pyramiiUl 
Ihf iLInkfny itlls" A *» tcinyritr iivrumldal r-rll or nemremt' / nt thij inn«ii Wypr of the oortesr 
rmilHuiin^r vri> ff^v ceJlA W- ia thr white miitUr of tin Inteiior of Oio bm(n. 1} nr* the 
ihiKlriu-H, 01 iBtorfl from tho mnironm, Ihet k«d into tht intrrlot of thr brain for thr porpofw 
of finmintc connicUonn. Fijr 5 A slnicJc nerve cell or neurone from the Qut<‘r layur of the 
ci)ii4.x Mjth Bojm' of Ita pHticipnl fiber* Hif. 6 On« of thf moiit imporUnt of bruin itlrucUsfea. 
H Inrtfo m'uront' from thr atfcomi lay«r of Ute cojirx, nhtTwlnfr the mode of brAnohhiir 

of Mumo of lU dnndrli4fi tt in the C^U body, D thn dnnr1rit«t or flhrrn 

The minute structure of the corebrum, or thinlcinff portion of th« bumiui broln 
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Novel Aids to the Mud Guard ~ 

T his Ib the Beawin. or If It in not 11 rr' 

iKHtii will he, when the auloiuohllist | | 

and the j)e(leNtrittn bo imfortuimte nw to -■ 

he foreed neiir a moviuK ear are uiiHkI 
lu their realization that one of tlic evIlH 
tif antxanohilinK In miat The iHaieKtrloii / 
eoinoH home with mud lluuir ni)on him ( (( 
from puddle and iKJK-hole, while the tar 
driver rcBehen his tarage with a heavy 
coating of real (■state over his «heels and —e: 

the underhody of his eai. lloth parties 
would doubtleHB Iw Rruteful foi anv thing vert 

tlmt would abate this nulRanee 
One way to abate It, of (smrse K to iiiioll«h the mud 
We fear that It will he some time Itefoie our roads 
are all bo built and so malntaiiusl, however, that 



1 uhieh II Is to lie njiplied This 
lit uieliideH two parallel axles 
Mg a (llfferentlnl Hearing meiii 
■vteiided toward eneh other from 


the waters of Kiirlugtliue, and esia-dnlh t 
of thcMi' waters that nanlfH from the 
the roadBlde, will cease to lime their a'■ 
euBiomed softening effect 

K we ran't ahollsli the mud, the next 
heat thing to do is to Insiuv that It 
Bta.VB where it lies, so far as laiaHlhle. 
liiRtead of diweloiiing a fond attnehiueiil 
for ever) ear that passes through 11 e 
lllnutrati* four novel devices tlial are In¬ 
tended to hring nlHiuf this ideal state 
of affairs These were all sliown at a 
recent exhlhjthm of null-splash apparatus 
In I'lirU, The first one recognizes the 
tendency of tlie wheel to lift niiul and 
Hlng it, hut tries to regulate that ten 
deucy liy providing a pnssagewm for the 
uind to shoot off backward and low, in¬ 
stead of going high and to the sides 
Two jdates ale suspeudcsl from the liuh 
lu sudi fashion as to form a narrow 
eUaniiel through which that pint of Ihe 
tire lu coiKai't wllh the road rcvohcs 

A seecind attuchiuc'iit that wiaks in the 
same- general maiiiic'r, hut that it seems 
ought to ho somewhat more elTcsIlce Is 
the low hung guunl tdiowu in our sec oral v 
however, woiihl ls“ a prett.v pisir reed on wl 
If the car were to la- driven over some of 
mnd-lnft'sted roads of Aiaerlcyi It woi 
much of 0 rut or hole to simtcli the gum 

The photogrni>ber assures us that the 
brush of the third view Is designed to 
revolve with the wiles’! If means were 
offered for’attaching It to a dead memher 
of the axle or to some other dead jmrt of 
the ear. we should have more faith In it. 
As It is, It Hpcms to us that It is oi>en 
to the siunG ohjeetlon as the first seheine, 
only more so We cannot help picturing 
the shower of mud that would strike out 
In all directions from this hnuli, once it 
got thoroughly saturated with c'lirth and 
water 

The final view Is not or a tire of freak 
ahttpe, ns might at first glance npiH'nr 
the tnemher at tlie outside Is (pilte seiia- 
rate, hedng a rnWier shield that revolves 
with the rim. hYmn -'MMk) milee away 
this looha to as like the best of the four 
roodris. It Hc^toms to na that this ahleld 
well be expected to lay down, gently 
and without much sptatter, the mud that 
It picks cjff the wheel, 


Vertical longlindinal section of the four-wheel-drive eii-wheel 

mud The six- Wheel Truck with Four-Wheel Drive 

ccads naA.NV achaiiliiges aic adclcsl to lb«‘ use of mcctor 
that lYI trucks by the recent InVenftoii of H 1‘ .Suhl of 


■ fraction KIsslinincH^, Khi This hnentioi 



ix-wheel truck with four-wheel drive 


a truck of the sort si 
A.s a Itcginliliig the cicvl 
lor use with the small c 
Icci louring cars as wc-Il 
The (Irhc nttnrhnirut 


consfltiiilng the prcscui 


^ i‘iigagoil he a forked ariii 
• end of a sliding rcsl 'I'he 
c'lnls loi waul from tlie geni 
Olmec ted he uni vet sal Joint 


The Froiit-Wheel-Drive Truck 
with Low (’learance 


hiK a calalcigiie cil’ Its dNt liic ih e features 
liiclicules that sue li c lassilu atioii might 
ho an iMjUsdcc '1 ho liaellve ell’cirl Is 
on llie narrow front wlieels, the model 
cliUlng with these alone and using the 


< If loss douhtful c aluo 
‘ from an eniirelj Ind 
c‘d tec remoce it fiom ci 
ng gear and hriihes are 



A truck of extnoniinary Miuilibrium and freedom from Jar 
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Leading Navies Compared 




First Line Fighting Strength Today and in 1924, When Ships Now Building Will Be in €^!wr«tiiwf 


T HK foiuultitioh of tlif Ntreugfb of a navy in wliat 
Im kiiiiwii iiN ItN ' llrHt fighting line,’' and th(‘ hack- 
Ixiuc of tlilH tlghtlng lint* IH i>f courav lu capital Hliipa— 
Imttli'Mhliiw and hattlc-crulaora ▲Mandated with thcne 
(iipltal Nhlps ill a proiwrly (iiiiNtitiited fleet are uianv 
otluM \cwKcl« of \urloua typew—cnilMcru, «cuul-crulHerM, 
(IcstroycrM. flotllin leaderM and Kubmarlnes Onr dia 
Krimiinatu l■oul|lHll^((m^^ liulude only the liutUeMbipM and 
Imttle eruiaera of the United States, Great Itritalii and 
•lapan For reiiwins which we give later, the compnrn- 
ll\e llithtlnK viiliie of the thn‘e navies as shown in this 
way may lie (onslderuhly modlfled by the charueter and 
number, in ea* h navy, of smaller but very numerous 
and highly necessary tyiies of lighting ships Fur¬ 
thermore, as regards the capital ships alone, It must 
not l«‘ (ousldereil that the mere totals of uumliers, dls- 
platsmient and gunisiwer give a literal standard of 
comparison of the ai-tual eflideiny of these fieeta 
There are many other factors affectbig this elHclency, 
such as the Individual size of the ships, their defensive 
armor, their Internal sulidlvislon, thoir speed, their 
maneuvorliig ahility, their radius of action, and, lastly 
and more important tlian all the jireviouH considera¬ 
tions put together, the 
(luallty of the iicrson- 


We have heard 
great deal of talk 
eeiitly alsiut the 
In armaments, and tlic 
impression unfortunate¬ 
ly has gone aliroad tliat 
the three great navies 
are feverishly hulldlng 
up theli fleets ill tsiuiis*- 
lltlon with each other 
to secure the so called 
Hiiproiuaiy of the sea 
This is not true of one 
of the gicat powers. 
Great llritain l''or lui- 
niedliitely upon the de 
feat of Germany and 
the sinking of the Ger¬ 
man ships at S(H[)a 
I'low, Great Itrltaiii, 
shut down on eonstme 
lion of the liattleshlps 


vvhleh Bi-e of tons dtsplaceiuent. 23 knots sp«id, 

and are armed with twelve SO-ealitier, 10-inoii guns, 
tiring a 2,100-poutt<l shell with a muszle energy of 
112,(MW fisit-toim These six ships as yet have had 
relatively little work done upon them. The average 
ot I ompletlon of tlie hulls Is about 8 per cent, and the 
total work on the ships and their equipment is alHiut 
12 i>er cent The total cost of these six ships when 
thei are completed will la* at present prices about 
lt.4(k»,000,00« 

When the 10 ships have been completed wc shall 
poNW'Hs 27 Italtleahlps with n total displacement of 
856,830 tons mounting among them 292 big guns, tlie 
total muzzle energy of which will he 23,221,176 foot- 
lona These flgures may be compared W'lth those for 
the Hritiuli iinv.v which, fislay and in 1924, will pos¬ 
sess 26 ships of 6S2,7(¥> tons dlsplu<*emeiit, mounting 
240 big guns, with a total muzzle energy of in.ooO.OtH) 
fiMit-tons. 

.lapan at preaent possesses seven completed battle- 
shliis of 200.140 tons displacement, mounting 76 guns 
with a Miiiz/le energy of 5.374,400 fooi-tona .Slie has 
I battleships under constriKtion, and In 1024 will 




Comparise 
liHttlesliip (oiiMti 
t nited .Stales iiml 


f the uriiilstlee and these 
' tails will explain why, 
'or 1021 and 1024, the same 
Hritiiiii s niivv Is coneerned 

1 of Battleship Strength 
III lion, llien, is eoiillnlsl to the 
iipiin Al the present time, Includ¬ 
ing tlie “Tennessee wliiih lias just lieeri completed 
imd the “f’liUforni i, wliieli Is pructleully I’ompleted, 
our Navv Imliules 17 linttlesblps of 407,250 tons dlB- 
pliieemeiit, wbkii iiioiint ISs big guns of 12-lneli callher 
and up. whose total mii//le energy is 11,989,176 foot- 
tons We have under isiiistUKllon 10 baltleshlps which 
are In various stages of eomiilelion Four of these are 
of 32,600 tons displacement, 21 knots' si>eed and mount 
eight 10-lnch 45-eaH»>er guns, firing a 2,1 OO-poniuI 
shell with a muzzle energy of 90,000 foot-tons These 
four ship* are from thlrty-flve to elghtv-flve per cent 
completed. Also we have six ships under construction. 


(oinparison of capital ship (combined battleship and battle-cruiser) strength of the United States, Great 
Britain and Japan in 1921 and 1924 

possess a fieet of nine battleships of 273,I4<1 tons dis¬ 
placement, monullng 92 guns whose total muzzle energy 
will be 7,070,400 fisit-tons It should Is* explained here 
that two battleshl|m which Japan is now* building rep¬ 
resent nil of her actual battleship construction They 
form part of a program of four ships, the “Kaga,” 

•Tosa,'' "Nagatn.” and “Mutsu ” Of these the "Nagato” 
has lieen completwl and the “Mutsii" is practically 
completed, and we have Included her among -the fin¬ 
ished ships. The other two, the "Kago" and “Tosa,” 
were begun in January, 1920 Thesi* ships are some¬ 
what simitar to the four ships of our “Maryland” data. 

They are of 82,000 tons diaplaccment aud mount, like 
our ships, eight IB-indf, dS^aliber guua A iirofTaiu 
of four additional battleships has been projected, bPt 
no approjirlatlons have been made and therefore they 
do not figure In the preaent comparison 

Comparioun of BsUie-Cmiaer Strength 
At the present time tbe United Btatea possesses ao 
battle-cruisers, although «lx have been apprt^uigted 
for and are now under ecmstruction. Very little hM 
been done upon them, tbe keels of three of uiem iu4 


having bemi laid until toward the ettd of S«|ptemb«r 
last year. At tlie prt>sent writing a -rough UVeiNIgu of 
about 0 per cent represents the worts dnw. They wJU 
lie the largest ships In our owm or anjr ij^hw. tuiTy, and 
lu common with oui new hti(e been 

recently Illustrated in the colamB* tb* iSfinierrmc 
Auesicsn, they will be very ban(hMp>« abtpa. The 
displncement will )>o 43,500 tons and each wUl moimt 
eight 60-e*Ub«. 16-inch guns dmUar to those on our 
new hattlesbipe. Their total dlsifiaceaeBt Will be 
261,000 tons, and among them they will monirt 48 
gnus with a combined muzsle energy of fiJtTOJJOO foot- 
tons Their length will be 874 feet, and tW wtU have 
a siieed Of 38^ knota, which is higher than that of any 
existing battle-crttisera. 

Great Britain possesses six battle-oruisera fit to He 
in the Hne, ted by the “Hood,” of 42,000 tons. They 
have a combined displacement of 175JS00 tons and 
mount 44 guns of 13JI and 15-inch caliber wboae com¬ 
bined muazic energy is 8,174,00(1 foot-tons. As Great 
Britain has no battle-cruisers under construction, her 
totals fur 1924 Will be the aamp It should be noted 
that no ship with armor 6 inches in thickness, or less. 
_ IS reckoned as a battle¬ 
cruiser 

Japan evidently sets 
a high mlHtary value 
upon the battle-cruiser, 
for it is her intention in 
the future to build a 
liettle-erulser for every 
Iwttleshlp that she sets 
afloat. At present she 
has four completed bat- 
tle-cruliiers. tbe well- 
known ships of tbe 
“Kongo" class, with a 
combined displacemmit 
of 110,000 tons, mount¬ 
ing among them thirty- 
two 14-lDch, 45-caliber 
guns, whoso total muz¬ 
zle energy la 2,106JW0 
tons. Khe has at pres¬ 
ent under nmatruction 
four hattle-cruisera, the 
“Amagl," the “Akagl," 
the 'Atago." and the 
"Tiikao ” These will 
evidently be large ships, 
(simparablc to our owm 
battle - cruisers. The 
dlNjilacement has lieen 
given as 40,000 tons; 
but In view of the fact 
that each is to mount 
ten 50-calll>er, KMnch 
guns and that they are 
to have battle-cruiser 
speed and armor, it Is 
ilifflcult to see how this 
esn be done on such a 
dUplacement If 40.000 
tons Is tbe limit, then 
either tbe armor or the 
speed, or both, must 
have been aacrtficed. 
We understand that the tioller and engine room equip¬ 
ment Ih for n contract shaft horsepower of 136,<Xt0. If 
so, and the shliis are to carry ten lO-lncb guns (and 
we have tbe very highest authority for the statement 
that they will), tlie speed cannot be much 'over #0 
kuotM On the other hand, we have beard from rather 
authoritative quarters that the engine room output 
will lie over 2tX),000 horsepower. If the latter esti¬ 
mate be eorreci ind the armor plan matches the tre- 
meiuloiis battery, these ships cannot be of less than 
4.'i.(XM> tons. Time will show; but it may be token Os 
certain that the 10-gun battery is correct As to the 
lirogress of these ships, the “Amad” was begun in 
Beptemher, 1920, tbe “Akagl" in October, The 

keels of the other two ships have not |rM bseo {aid. 
There has been talk of four additional hattto«rpta»n, 
but, as in the case of the additional batUsahtpa, no 
authorisation or appropriations hare been made by the 
Japanese guveniinent, and the whole eld>t afa^ may 
Ite comridered a« merky on paper. 

Bumming np for the three fieeta we find that fat HKU 
the United fttates has 17 capital aUpe. Great tllrttaln 
('O'otiHnead o» pepo lit) 
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Above- Four succoasivp wtafies in the elevation of a bifc stone by means of the roeker. With the rocker in the position of Fi)f. 4, it is poMible to elevate the lower 
end to a false-work support hiffher than the first one, and proceed to the next staKe. Below. Four steps in the erection of a tall coJumn or obelisk with the aid 
of a trapczoidai shaft. Right t detail of Esyptian sculptural ornamentation 

The Engineers of Ancient Egypt 

Mechanical Devices Used in (Constructing Pyramids and Erecting Obelisks 


By G. A. McWilliuni« 


N KW facts of tcchiiKiil J 
iMilldcrs, to MU iiotlil 
lio|iiilHi luiiiKitiiUloii, hluc 
(■iic«* Stiiiilc.v l''|sli<'r lo tui) 


I tliclr nppciil to the 
oliliiiinsl In In Clni- 
c I he iii>stcr\ of how 
oMTii)!; pMiiUJiils iiikI 
lliodciii lirtdiK iM|tdp 

iloui'-t of till' iMiiseiiiii 
ilMli He iiluriieil lo 
\e)iiM id the lieiid ol 
' site of HIM lent Meni- 


( riiftsmmiship 
n on their wav 
■ dooiwuvs, eoii- 
'ved unildti' i ol- 
th an (‘\i|idsd( 


liev wanden'il foilv years In t 
.I'lllenient it Is ohvlons that .Mei 
il.iiisl heretofore |ir I'(sher 


s 1 )i f’lslier has eor 
Olds showliitf that .Mer 
palpiddv the Israelites 
I'rotulsed l.anil . and ns 
the deseit before this 
lerneptnh has lieen luls- 
r liolleres, fioui other 
ns the kliiK who diove 
'nis before .\Ieraoptnb s 


Miiseitiii exploieiH have excavated one 
the bitters palaee. 'I liev totiiid tlint 
is ivideiillv the piililie htdidiuc. mid 
plan lo scanb for the private paluv'c 
litieeii III tile bulldinK iiiieoveied was 
, svirroiiiided In tall pillars siipiairtiuK 


I wall lievoiid tbese pillars, lu 
Mis nine feet tidek When 
down lo olitaiii tile doorvvin 


r HE old-fti-ihioned ansD'ci to the quer\),"Horv weie the pi/iamids 
huilt^" consisted in vaCue icferences lo untold millions of slaves, 
rvitli the implication that the amount and the vaslncss of j»oil( 
which can he accomplished vary directly os the niimhei of people who 
can be put lo rvorlf The belter engineering judgment which our his- 
lonans possess today mal(cs it clear to them that this is not the case, 
and that it leally is necessary lo account for the ability of the Egyptians 
lo perform the tasks which they did pet form Engineering apparatus of 
some sort they must have had, or the labor of their countless slaves 
could not have been sufficiently concenlialed lo become effective Dr 
Fisher's theories, set forth m this ailiclc, arc the latest and we believe 
the most plausible suggestion to be put forward —THE EDITOR 


well ilowii Into Uoiiian tliues and there are wirvlvala 
even In modern dins Itloiks were stmried and drwaseil 
with (blselh and drills wlihii were, mi far aa our 
evldeijw’ B(H‘S. of bronze 

'liie walls of smaller liidldlnttH, where tiie heittht 
was not exet'ssive, were eonstriietiMl by the us© of tem- 
(loriirv Inellned iilancM of snn-diled lirlvka or rouitli 
rubble masonry erected nBaiiist the outer faee of the 
wall ns the latter iirosn-ssefl After the atones of the 
ilrst oemrae vven> drauped into jaisltlon, tlda falae struc 
ture was built lo the lielsht of the stonew'orh already 
ill plnee Hp these the liloiks for the second coiirsis 
were druKUPti and plai e<l in poaitioii, and so on Up to 
the top The final ilresaiiiB of the face was boBtirt 
at the top after the final course waa in ixisltion, and 
the temporntv stnicture was removial oa {Ids flnul 


irl'aee was window wctioiis of i arved stone, tbe,v were eaaeiJ.v 

olniblv by baubsl away by the native lainiera to be uaevl as 

oe feitlllzer, iiH they ^•outaine^i n larce (jiimitlty of straw 

vere Ilium wlien made, about 3,.’WIO years ago. 

dm III all lleriKlotiis reiords that the inraniid at Olzeb 

•d fill lift- (i„,K some foitv .vears to build and reijiilnsl tbe labor 

llie lopes (,f (III,' huiidrisl tboiisand workmen sa.vs Dr Flslior 
the load it'Idle these flKures may be evaKKeriiled the labor <if 

wi'ie then eoiistiin tiiiK siieh Hu'enoriuous mass of luHsoury must 

vbere they have been far gieater than we usiinllv conceive The 

;ed to tbe mu lent Kaviitlans had no elnborute meehnnicul meth- 


i' of dressliiK iirogressisl dowiiwnrd 

iiese In the iiderlor of the Imlbllntt, where eolumns were 
and used to siiiiiiort tbe rmif, Ibese, when they consisted 

of dimas, were erected In the same way 

- . [I When, however, tfiej’ eonsisted of aiono- 

lltbs n dllTereid method was employml 
he pyiamids Tills is very elearlj shown In tbe teraiiles 

IS of slaves, of Kepbreii and Mycentius at tllzeh 

css of Woik These were built in eoiincctlon with the 

people who sis'odiI and third pyramids of the group 

, of whbb the famous great pyramid Is the 

ich our his- largest and nblesl In date. Here, In the 

ol the case, outer and Inner halls, posilhms of the 

c Egyptians various piers were first mnrketl out on the 

jpparatus of f"'»"l'dl<>n Then at piieh place a 

,, I . wiunre shaft was cut with three' aides 

nlless slaves 

eefive Ur ^1,1,, fruyj which the stones were to he 

^ we believe limugbt, being cut away to a long aloiie 

IXOR ’I'*"-' roughly squared blocks for tbe pll 

lars were then dragged on sledges until 

.- —. ..I tliclr ends wdre over the shafts and In 

line with the Hloja* The outer end of 
eily the bbs'k was then lifted up with wedges and ropes 
as niiill 11 was standing vertically In the hole The bIojk' 

raw not only made this labor easier but made the spine 

ilse Into posfttpii without any serious Jar, which might 


oils to assist them, only sledges, mpes and unllinlted after the i 
e spent by Df man power which they used In transporting and han- strnction i 

1 ol the |■alne<■ dlmg bloiks of masonr.v, aided also by the inclhietl osv'd Het 

'Oil of Itiiiiieses plane with tbe e: 

ereiiKs lo tho Stone was ipiarrled by means of woislen wwlges (vuter wltl 
teh 111 captivity dtlveii in at InP-rvols along the cleavage lino tTpon chamber, w 


III all temples the roofs as well as the walla and 
Moors were of stone ami ttiese elalta were placed In 
position lieforo tho false work was taken down. All 
reliefs and other decsiratlons on the waU« war© done 
after the masonry was fully In ponltlon In the con¬ 
struction of the great pyramid similar methodi; wore 
list'd Here the whole structure was solid mitaonry. 
with tbe exception of the smaU Imrlal chambers in the 
tvuter with tiie passages leading to them Tit© bnrlal 
chamber, wlilch was somcHmea Iielow the actual level of 


being soaked with water these wedges expanded and the rodt surface, Wits eonstnicted firnt, In th® ivnUnldt 
stdlt off the atones We find Die same methotl used (Oontlnueil on page 140} 







FebilWir 1E2, ton 


G D^UIAN';' has be«a forg- 
IDR Ateit4 «n radio. In- 
iiood< tt 1« (hfrmftjif’* 
iiikention to make radio 
conitiMHiplace, «nd ttw work 
is already wdl under way. 
The tloTlinar can receive the 
new* of the day, atock w- 
iMirto, ahtpptne Item* and 
other liapo^nt bits of In- 
fomjntloii In hU home or 
office at certain times of the 
day. Most Important of all, 
thw radio reports are lu 
real uoderstandaWe Oer- 
matt, and not In the dots 
and dashes of the Morse 
telofftaiffi code. They are 
sent ont b.v special radio tel¬ 
ephone stattona operated by 
govenunent and private « 
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Uraphic proof of how Berlin is pudinK the radio telephone to practical 


feriirlsc alike and reaohltiK all parts of the munictpalit.i 
Tialay the (lermaii I'lwt ttllUe wliidi eontrolK tele 
graph aiMl telephono lineK, has five wlrelesa telephone 
Btatlonw In oiieriitioLi A news service Ih also func- 
tloiiing iM'tween Iterlln iiml other Indnetrliil centers 
For Instance, Berlin and the Knhr coal Helds tire kept 
In close touch with each other by means of wireless 
telephone service Tlioti there are two jirlvati- radio 
companies which ofteratc news servliv* 

Bj tonltig In for different wave lengths tlie Berliner 
(an cut In <m am desired news s(-r\i(e which may Ik* 
sending ont reports at that iiiemeiil And with a 
knowledge of the M«rs<> ctKle, 
the nerliiier can cojiv nics 
sagt's emnnniing from the 
powerful radio telegraph 
stations of (lerroany and 
other KnroiK'nn countries 
'XTie R|i|inrutns Instnlhsl In 
homes, I'aetork's and offiws 
Is made ns simple as posal- 
hlo so (IS tJi give (omidett' 
satisfaction In the hands of 
the average pereon Instead 
of a lofty antenna, a simiile 
l(M)p Is employed Thus the 
entire Instnilatlon can he 
mounted on an ordinal v 
desk as iiletiirod herewith 
B} ilfrvfl J.oHi/vtllf 

A Giant Amonff Giant Freight Terminals 

T o Chicago tieloiigs the distliietloii of having the 
largest freight terminal In the world—the mam 
moth Inilldlng retfentl.v eomplettnl for the I'ennsylvanin 
Ballroad This frelglit house t'overs n whole city 
block, Is five stories high and measures TTi feet hy 
42t) feet ki plan It not only offers every futilit.v for 
the rapid handling of freight, hut picsents a most 
striking architectural npi*earnnce with iis hciivv hnt 
tresses, walls and nrehtsi oi>enlngs and a massive 
tower 180 feet high ut one end 'this lower lentnins 
a huge water tank and a 
Clock with 1« f(H)t dials 
The building consists of a 
structural steel framework 
encased in concrete, making 
It ftrepnatf. and with ex 
terlor walls of twl hrlck 
trimmed with colored terra 
cotta, , The gpouad floor Is 
(KKUpied entlMly by track*, 
nluetwn In all, and trntfWff* 
platform*. Fourteton of 
these tracks are In the main 
bnUdlng, two each In tUft 
wings at the sides which 
provide covered drlvewayfe 
at the ecoond floor level, and 
one outside thp building at 
the east tddttr .Between 
track* the Concrbte’, plat¬ 
forms are tS feet 4 Ittchb* 
wide. They have ah average 
total length of f<Srt 
since tllay <Ktt«Mj,oOt 
the soitf 

tag Ji 'oduMdonibte tlli)- 
taiMa.j track fleer baa 
a capadty of S75 car* a day. 

Tbe ft^«l»t .takan from or 
to b* loaded into car* 1* 


iissemhlisl a( llio sc.ond llooi Uwcl wlnii dilvcwiHN 
are provliUsI at ion li side of llo Indlding. and tvvo nt 
alMnit the cHuiter of the stnnlurc with a width of TJ 
feet These latter drivewavs dlvbb the sirndurc into 
the lidxiuiid houses 171 feet wide on oiu* side, and the 
outiMiund freight house on the opposite side with a 
width of 100 feet This floor is dlvidml into sei thins 
about 2<S> fei't long by transverse lire walls 

Aeev'ss to the driveways is gnlnwl from tin' strei 1 
vludlKts, which are on alioiit the same level as thi 
second lIcKir The freight clevatocs (o liandb* goods 
iietween vurloiiK floors have platforms p fis't by 17 


A Mighty Map 

T ub Iwllsputtihh' fact of 
being the largest relic'f 
limp (*vcr (smslructcd alone 
( hallenges i>o)inlar interest, 
but the Hiiprenie trinuiph of 
molding the world in minia¬ 
ture oil n Blecl cliiirt lends 
sclent die empUasiB to nn 
iiehiovement jointly shared 
b\ the U, S Shipiilng Board 
1111(1 th(' Navv liepartment 
The map of cast sttsd con 
struction, recently com- 
|)let(sl, i-. ‘IL: feet long and 
lb feet wide, and weighs two 
tons, wi1li a one-ton pe(l('H 
lid 'I'lie imineiiso lirotlle 
w.iH designed bv 11 I.awson 
i.iipiiV under the direction 
of tbc Shipping Board The 
iinlipu ness 1111(1 ningnitiide of 
ibe iirodml slioold S(>ive to 
riillll tile lairposc for wliidi 
lelv, that of Informing 
1 of the neccHsily of nji 



fc( t and are cio bised in fliejiioof shafts with .S foot 
d(M>rs nt ends 'llilrlv one sm li elevators art* In ((Ihu- 
iition at the present lime and provisions have been 
made for oighleen uddltionul ones. 'IVo large aiiio- 
moblle elevators with 10 hy 114 foot platforms arc 
locnt(sl near the south end of the hnddliig 

Tills inagnltlceiit freight station is a jinrt of the new 
rnbm Slulloii plan now wcdl under wav, and whb li 
win Involve nn ontlav of alH.ut $7.".tHMMHHl The 
lielglit station alone and iis It now stands (osf $l,(KSl, 
(HH) - Bj Itiihl II Moulhiii 


II w.is oilgiimllv iibiiined, i 
iiiel (oiK ( ntialing public opiiiioi 
building nn Anierbiin incrclinnt marine 

'1 he struclnnil feiUuri's of the mighty map, ns Intel 
('ling IIS llo V an in tbeir ciitlretv liv imison of the 
(oiiiposlp diiiK'iislons of tli(* map and its sleid forma 
tioii olTer addllioiml tnteri'st when 
imhreil in (bdnlls Land and sea 
UK por1ni\(‘(l with respect to the 
pin sb 111 ami iliinalb conditions of 
(Ih (liflereiit /ones of flio Ulllverw 
I 111 gnat wii'lo iireiiH of tbc .\r(tl( 
(ikIi us well as the .shnd- 
(if cipmtonal 
deiiohsl bv pig 
varvlng hues 
Hiiill la SCI tioriK —twentv 
sl\ all told—tbc enotmoiis 
tirofllc iim[i Is a veritable g(‘- 
ograpliv of the world, and 
scliiiol cliildreii who IoiiIIk* 
llic siiblcct of geographv as 
lioniid williin the luigi's of a 
book would doubtiPHH l>e fns- 
iiimled with this (lesi’riii 
tioii ol the siirfiKs* of tlie 
eiirlh ,ind ils Inlinbltnnls 
wroiiglil In BtccI 'Ilic (o 
pograpliv, verdure, ellniuti 
ol all lands are (liscerniliic 
while w at(‘r-env(‘l(ip(Ml areas 
■ III )i.iliiii'd III (olois so as to identlfv the temiicratnre, 
vclocitv, (IlnHlIoii of o(eaM (Uireiils, as well as tin 
coiir'i of trade and ineielmiit nmniK* ronles 

The ailunl i oiistna lion of llio steel chart cinhrai cd 
a series of steps 'I lie iiniiresslons wei-e made Iroui wa\ 
putleuis whbli vvi-ri' (as| m a sand flask ttlled with 
sand lintioili'd liiini th(' C.itskill Mountains Tin* 
modeling ot the patlenis was of sm li ii ehiuader us 
to rendu It inipernllvi to proled the (slges lieyond 
Ilnur Kill limit', In oiih r that Kdlef work on ad¬ 


joining panel' 'll add ni.iti li when tlu' fin mgs w 


e laid 



1 liimsl to a tlaeness of om 
one Ininilri'dfh of an liieh 
The boiler shop coilijier 
Hied In priHlm Ing an angh 
iron (-iiVi 1 (iijiablo of sn)i 
liorllng the twentv-Mv |ian 
els ami whim in a hanging 
liosilioii giving tin leallsln 
elTeets of a huge inetan 
M\ weeks were nsjnlrisl to 
( oiisirm'l the mail, w lin h Is 
1 oiiiposiul of an aluminum of 
sm h IliK' eonslstencv as lo 
lake tlie smallesi Inipresslon 
This veritable geographv of 
steel v\Hs first assigned for 
evhiblUon at the Natioiml 
\|i rehnnt Marine Week In 
('ld( ago, aflei w hh li if will 
le detailed for a Ihi'vear 
(oiii ol the Liilted .States 
Its iniimdlnle mission of 
'fiiaiilafing flic claims for 
nn enlarged men hunt mii 
line once eomiileted, llii 
prodnet wrought In steel 
will Imve a jiormnmmi bun 
tion 111 the SmltliRoniiin In 
stitiitlon —Bv K If VPintcrv 
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Inventions New and Interesting 

A Department Deooted to Pmnter IVor^ in the ArU 



TW* receptacle under the theatre neat 
haa a number of advantORea orer the 
uaual wire loop 


An Individual Check Room 

A ORVIOK, «lii(li CIIII 1)0 ilttndieii to 
tlio uiidorRiilo of oliiiirR In tlioiitors 
iiikI otli<‘r piiblu i>liiooH, will hold |iar- 
ools, wrups mill InitR, mid sorvoR the 
purjioso of mi liidUldiial chock room 
The rccuptnolo ir imido of wire and 
HtroiiR cloth mid will Huyiport To iKiuiids 
111 woiRlit Tho nihmilMRON of this at- 
tiidimont over tho old mIiirIo wire, which 
could Ih’ UHod onh for ii iiuiii'r hut, iuii\ 
IK' (It ori<R> nppriM Intisl, I'Siiooiiilh by tho 
hidioH Sovornl thootors In Now York 
have hoon e<iiiliipod with this convenient 
mid useful device 

A Folding Boat for the 
Sportsman 

O l’ foldiiiR hoiits, .hero Is no cud 
.lust now (iornianv ajiiR-nrs to l>e 
IiassiiiB thnniRh nn epidemic of foldliiB 
Isiiits, luid We hiive the (iccompmiyInB 
photoKraiili to mid to onr puhllshed eol 
lednin 'I'lie hont shown Is tjpieal of 
the many eviellent desiKiis tliiil have 
oinie to oni iilleiillon, iind eiTlaluly 
there is II Benninc dcniand for such 
<nilf This hiiiil lull} he folded to- 
(tether iiiiil inrrled in a tiiuiilliii(t It 
tills sironit lioiirdwiills which are pns 
vlilcd Willi joints and folds between the 
llKht rlhs 'I'he weptlit of the hoat la 
Bd poiniils 'I'he iiiviiition, m this In- 
staine also inclinles u ( olla|)sll)le mast 
and (oni|)iiel sail whiili mm Im used 
when ilesmsl 



A fahUnff boat that can foe carried in 
a kaadbag whan completely folded 


A New Stainless and Flame- 
Resisting Steel 

A new eteel of HtrlkliiB properties hns 
recently lieeii iK'rfected by u large 
American steel company It is not only 
a new atainlesa ateol, claimed aa su¬ 
perior to the widely known regular 
Htalnlesa steel, but it Is also non-mag 
nctie and acid roHlstlng lint Ita moat 
KticklM!? and probably valuable com- 
nierelal feature of ipiality Is Its flame re- 
sisfiiiK power When attaehed by the 
ovy-aeetylene flame II reipilres i!0 lliues 
us loiiK to melt a hole tbrouKh us to 
melt one through ordlnnrv steels Be¬ 
cause of this It is cxi)cct<“d that an ex¬ 
tensive use for It will lie in vaults and 
safes to Insure (treater protection from 
safc-cnieklntt ami burKlary 
'Ihe new stiH'l's coiu|>o8ltlun Is not yet 
made public but It bus bmm develojied 
IIS a result of a sUidy of steels coverluc 
II period of a year or more, orlKliiallv 
with a vl(‘W’ of pioducluK a stevd that 
eeuld be foriteO, rolhsl or sheurtsi In 
Ihlckuesses of (Mtl liidi to I liidi or 
more, that would ofler miuimuui resiat- 
iime to iiltaiks hj ovv-ms-i.vleiie (liiinc. 
thiit (suild Ik‘ mudiined as well as ea- 
jnible of tho drlllllut lii It of holes 
None of th(*se aluifc hus been real 
Izcsl It Is nonmagnetic, rustless in 

water, fruit adds and glneiut acetic acid 
which Is a distinguishing quality as 
cornimred with other st.sds it Is also 
iinlonclitsl hy ::o per wiit or 10 jkt cent 
sulfuric acid, 32 ikt cv'iit nitric acid and 
hy 19 per cent h.v hydrochloric acid 
There Is a prohuhtllty that aebl (smtaln- 
CIS or carlsi.vs will l>e made of It suc- 
lessfully instead of glass as at present, 
Insuring a safe shipping carrier and 
uiicoiitainiuated adds 
An uniisiinl pro(ierty Is that It hns ex- 
traordinarilv high tedtlctiou of area and 
elongation at temperatures which could 
luirti anything hut high spetsl steels. 



Sectional and exterior views of the ex¬ 
panding stopper and how it functions 


A Contracting and Expanding 
Stopper for Bottles 

A n liitorostlng device for hermetically 
Nf'sllng Imttles after being opened Is 
lidiig marketed by a New York concern. 
’Tills device is a Stopper of pure rubber 
molded around a screw traveling with¬ 
in two wiishers, which are ftrmly em¬ 
bedded and kevod In the rubber Tho 
strew Is swivcletl in the lower washer 
to turn without engaging the thread 
As the screw is turned to the right the 
uiilM'r wiislier Is hrought closer to the 
lower one, thus expanding the rubber tn 
htiween so as to enlarge the diameter. 
The reverse movement forces the washers 
apart, elongates the rubber, and poeltivo 
ctmtractlon Is provided. Thus it Is pos¬ 
sible to seal hermetically a bottle with¬ 
out the tendency of the stopper to ad¬ 
here to the neck of the bottle. A twist 
of the handle to the left draws the waUg 
of the stopper away from the bottle, per¬ 
mitting easy removal. 


A Thread Holder that Saves 
Tangles and Temper 

A n ingenious little novelty In the 
shape of a thread holder has found 
Its way into shops for women. It la a 
l>atentcd mechanical device which bolds 
a spool of thread so that it can be 
pinned to the sewer's blouse, always 
ready with a anpply of thread to be 
pulled utf It is Iti^t lu weight, and the 
l>ln for fastening Is small so that In¬ 
jury from constant pinning Is prevented, 

A Portable Light for the 
Photographer 

A rovVEBFUI. iiortohle light and re¬ 
flector for Illuminating objects to 
Ik‘ jihotographed has Ivecn developed by 
a New York commercial idiotographbr 
As will Ije nobsl In tho accompanying 
illustration, this new device consists of 
an o|)en box-llkc arrangement, shaped 
lik<‘ a large roasting pan, and contaln- 



A New Yerk commercial phetenapher 
haa developed this neefni portable lamp 


Ing a numtwr of lamps. The box is lined 
with aluminum which acts ns a reflector 
for four coiiccntrnted fllameiit. 350-wHtt, 
nltrogeii-fltlevl lamps, which are wired to 
any standard lighting circuit The de 
vice is provlde<I with two handles, as 
shown, for holding it near the object 
to l>e photographed Furthermore, It Is 
provided with a sliding cover which pro 
bs'ts the lamps from breakage while l)e- 
Ing transported 

Hydrogen Alarm for Submarines 

A FTKU having discnrdiHl about a 
dozen Instruments as unsuitable for 
detecting the presence of hydrogen in 
HUbmnriiies, the (ias Chemistry Section 
of the ITnlted States Bureau of Stand¬ 
ards has developevl a new Instrument 
which overtsimcs the objections of ear¬ 
lier designs The device, a description 
of which Is Ivelng withheld from the 
public, has been given practical service 
at the New York Navy Yard and has 
tieen tentatively adopted for use by 
the Navy liepartment The severe re¬ 
quirements to which such an Instrument 
Iv subjected In submarine service made 
tlio rftlc of the Inventor a peculiarly 
dltllrult one, and the design accepted 
necessarily sacrl fined some of the ad¬ 
vantages outstanding in lt(S predecessors 

An Indicator for the Electric Iron 

A n liidicvitnr attachment for electric 
irons tells whether the electric cur¬ 
rent la on or off, a fact which cannot 
always be quickly told without some spe¬ 
cial means. The indicator works upon 
the solenoid principle, and the condi¬ 
tion of the Iron U esolly tdd by loetdog 
at the small black todicatlng poIntMr 
which traveia op If the enrmt la on, 
and remains at the off point If crareirt 
la off. 



A thread bolder which hoMs the apod 
pinned to the sewer'a Uottae 


Recent Patent Dedeions 

The Measure of DiUgenee. — Appeal 
ftom a ibsisiori of an Assistant Oommis- 
sloiier of I'uteuts In an Interference pro¬ 
ceeding awarding priority to senior 
party, Baekdahl The Invention relates 
to mandrels or cores for the formation 
and curing of pneumatic tires. Counts 
1 S and (1 an* suttldently Illustrative of 
the six counts of the Issue, and are here 
reproduced • 

1 A fluid-tight, holhvw, stretchable, 
metallic mandrel 

3 A tlre-inaklug mandrel, cottprialng 
a fluid tight, hollow, lead aunulns, pro¬ 
vided with an Inlet for Introducing an 
exivariding fluid 

6. A tire-making mandrel, coupriaing 
nn Inner rigUl metallic ring adapted to 
fit between the halves of a tire mold, 
and an outer, annular, hollow, lead man- 
drv*l body thereon, provided with a fluid 
inlet pipe extending through said ring 

The defendant Is restricted to bis 
filing date of Iiecemlter 4, ID15, for con¬ 
ception, disclosure and reduction to 
practice The I’atent Ofllee Tribunal 
found that the plaintiff conceived and 
dlM>lu(usl the Luv(*ntloa Septemtwr 7, 
IBIS From that time to June, IBtfl, the 
plaliitltr was endeavoring to evolve n 
fluid-tight and expansible lead core. 
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wMch Is imnintftd on phono- 
and Mires te reebstpen 
steel nee^t 


Adopted to produce a eord^ ttrc ae well 
as A fabric tire. A core that would 
prodWf^ either would be within the Issue. 
The oppUcathm drawings wcarc conr- 
meoced the latter port of May and 
coaqDleted J*te In June, when they were 
tamed over to a patent attorney who 
wa» rt^ry busy at the time and later took 
a Tocstlon extending over a month 
There was further activity on the part 
ot the plaintiff In August, 101(1, and the 
application was tiled on November 8th 

It Is held that where, ns here, It 
clearly appears that the party first to 
concrive the Invention waa In good faith 
engaged In perfecting it at the time Ula 
adrereary entered the held, that party 
should not he deprived of the fruits of 
bis discovery because hla efforts were 
not as snccesafni as he hoped they would 
lie, unlesa further testa were so unneces¬ 
sary as to constitute evidence of negli¬ 
gence or bad faith 

An Inventor Is to be commeuded 
rather than condemned for taking rea 
Boaable ttme to perfect his Invention, to 
prevent the Patent Offlee from being 
overloaded wltlj applications for i>atcnta 
for crude and Incomplete devices 

The court holds that Gammetcr. tlie 
plaintitr, was not lacking In diligence. 
The evMeoce shows that he was diligent, 
and yet there Is no arbitrary rule or 
standard by which diligence may ho 
measured and each caae must Im> con¬ 
sidered and decided In the light of rnir- 
roimdlng clrcumatancea. The court Is 
fully convinced of the good faith of 
Gammeter, the plaintiff, and therefore It 
reverses the decision of the Assistant 
I'atent Commissioner, and awards pri¬ 
ority to the plaintiff .—Oanmwtrr v 
UwkAahl. V H (\ V. A of D C. 



A Tiny Orhldatone for Repointing 
Steel Phottofraph Needles 

T hat highly fertile Held for the In 
ventlre mind, tlie phonograph Indus¬ 
try, has now Introduced a new device In 
the form of a steel needle pointer This 
device, which Is shown In the acrompti- 
nylng Illustration, makes an ordinary 
needle play over one hundred times ac¬ 
cording to the claims of the linentop. 

In brief, the new device consists of 
a stand which is mounte*! on the nsuiil 
phoiiugrnph In such a way that Its ruh- 
lK‘r-fa<ed wheel ma.v la‘ brought Into 
contiut with the rim of the pbonograiili 
turnfitblc. The device has a hole which 
takes the atandaril aU*el needle and 
hiilds It In such a way that the point 
conies in contact with a cylinder of 
nlirashe matorlah Thus while the 
nwdle Is lielug held in place, the alira- 
hIvc face, revolving constantiv, sharp- 
eiiH the point of the needle 



A ruler on the under aide of which 
are fastened nine blotters for the 
sake of eonvenlenee 


A Ruler That Has a Blotter 

S IMl’LE, true, but highly useful Is 
the device shown in the accompany- 
log Illustration. It consists of a rnler 
tu the form of a atrip of wood, on th(> 
under side of which are mounted nine 
sheets of blotting paper. This arrange¬ 
ment has evidently come from some In¬ 
ventive mind that has grown tired of 
searching for a blotter after using pen 
and Ink. Essentially, the device la 1«- 
((‘iided for blotting signatures, hut It la a 
combination blotter and ruler as well 


Making Toothbrush Bristles 
Removable 

T HKUE la some doubt In the minds 
of certain authorities as to whether 
we have not beiai making a huge mla- 
inke in the use of a bnish for the teeth 
They an* advocating a svift cloth, and 
to tilts end one manufacturer baa per¬ 
fected Individual paiier napkins f<ir the 
teeth The iKiiie of iaintention seems to 
bo la the fact that a toothbrush wilt and 
(ioea colb'ct bacteria, If not projierly 
IfKiktHl after To overcome this ob¬ 
jection, however, a brush has been jH'r- 
fta’tial which permits the entire removal 
of the bristle section It can lie plunged 
Into boiling water any time nec»>ss!ty 
(leniHiids Made entirely of metal, Inill- 
itig will not Injure either bristle sec¬ 
tion or the balance of the brush 

An Entrance That Speaks for 
Itself 

A \ Ingenious mind conceived the Idea 
sbown in the aecoinpanyiiig lllus- 
tiatloii Here la an entrance to a shoe- 
rt'palring shop, which has been cut out 
In the form of a shoo sole. Made of 
wall lioard, It Is Inexpensive and simple 
to couMtruct, yet Its advertising effect 
Is well nlgb Incalculable, espednlly on 
New York's buaj thoroughfare, lower 
Hroadway, where tbouanuds of paaeers- 
hy cun always las attracted by something 
out of the ordinary And the same In¬ 
genious mind has livened the “sole" 
entrance with several slogans, as 
shown. 


A Reamer for the Hard>Worked 
Pipe 


T here has recently been perfected a 
simple device for cleaning the b^vd 
of any ^po. This device, which la shown 
in the goouttponylng llluotratloa, eon- 


slats of a springy loop memlier on the 
legs of which scrajier members arc 
binged To clean the bowl of a pipe, the 
hiruiST members are introduced and 
pushiHl dow-n Automatically, these 
s< rnisT iiicmliiTS adjust themselves to 
the hides of the liowl, and the turning 
of the loop member or Iianille s( rapes 
the bowl <lean In a minimum of time 
iind effort 

Potash 

W K bail this snbjis’t verv mnfli be¬ 
fore iiK dnilng the war, and It was 
a iioorlv infill iiKsI person Indeed wlm 
iiiiilil nnl make a show of Intelligent ills 
enshliin of the Niiiirees of pntahli, Ibe 
eoHts of Iiriiduitton. and the iirot,abili¬ 
ties of (be Anieriian indnsliv becoming 
an udciiniite sonree of siipiilv against tlie 
douiestn demand, and of Its resisting 
the efliiits Ilf Germnnv to make a ]>oht- 
wiir reioiiquest of this (le|iartnii“iit of 
world eniiioni} Hut bslay wi ore verv 
apt to forget that the |iroblem exists 
HI evei exlslisl Mr Skerrett s dlsins- 
sliin of It III the lairrent Issue of tin- 
SiitXTMii Amkicii vs Mos-tiiiy for I'eli- 
ruarv cmpbasli'es the ‘•(ilen.vnno seale 
on w'hieb we have Immui seiiubiiig for 
tills lndlH{a‘nhable raw itiHlerial. und 
emits II timely word of warning against 
futtire reiietitlon of the mistakes of 
Ibe past 

The Radio Typewriter 

O NE of the recent developmcnlh In 
wireless telegraphy was ileinon- 
sfrated In Groat Hrltain a couple of 
ruuntba ago This cviuslsts In the anto 
inatic printing of wireless messages in 
Kiimau type If it can be done over the 
wires, it can obvlousl.v be done vvllbont 
them , lint the teehnique la of nei-csslty 
somewhat different Those Interested 
ill the subject will find the u(i|iuratns de 
scribed In the Kebruary number of the 
Si iKXTint Amrriiaiv Monihiy The 
sjstem makes use of a stHMial iH'rforator 
the taiM* from wbkb Is pnsfsal tJiroiigli 
a special tyiwwrller and vonvertv'd Into 
n'adable messages 



Removing the bristles from a recently- 
introduc^ toothbrush for a thorough 
cleansing 


A New Rail Joint That Speeds 
pip Work 

A SPKCIAI tall Joint devised to belli 
speed up the work of moving rails 
ahead on n pl|H‘ laving Job In Oenver has 
lulh demonstrated Its nNefiilness So 
much gooil time was taken uji in iis- 
semblliig and disi-oiiiiei-tlnE the regular 
splii-e bars, bolts and nuts that the need 
for a siM‘cinl joint was keenly felt 
'I be n-sult bus lusm that a joint has 
been planned that can la- dlseonuected 
bj a few blows of a sledge hammer A 
ilninp a sti-ol vveilgi* and stei'l tniiervsl 
Iiliis are the essentials of the new ar- 
iiingeiueiit One side of the clamp Is so 
sliniied ns to lit firmly up against the 
side of the rail. The other side of the 
I lamp, whltU stands several Incbes from 
the rail, Is held by the taperevl steel 
jilns Under the pins and between the 
clamp and the rail la driven a steel 
wedge that tightens the joint Only 
three lengths of rails, which are sjnked 
to 8- by IC-lnch timbers, arc used The 
piix--layer keeps moving the rails 
ahead. This new Joint was used success¬ 
fully In laying a new concrete water 
supply conduit for Denver, 



A push into the bowl of the pipe and a 
few turns scrapes the bowl 


New Alloy for Watches 

4 I'lSCOMOin (Ics, lined ns being ea 
i a. piililc of Icvoinlloni-/ing the watcli- 
ninking Indnstrv Inis Jnsl been iin- 
nonneed by ,\lr (I K (inilliminc, 1 >1 
iciloi of the Inlcrnutlonnl Uiireiin of 
Weigh IM anil Measures A suciH-ssfiil 
nielhod of regnlatlon, reinislving the 
vniiiilions in lime of a watch due to the 
e\p,inshvn and rontrintlon of its parts 
uinsed hj varlulions of tempcralnre, Is 
Ihc result of Mr Gnlllauiries invinitlon 
This soinllod 'soiondaiv error" tnis 



vv at! hmaking iiulnstr,\ should reielve 
(onslderahle imiietus, owing iiniii iiiallv 
In the simplifying of (he [ikh'css of reg 
nlalloii The iiirrenl issue of the Si i- 
i.Mint Avftaii AX Moxriiiv deals at 
length with this snhjei t 

I he ihicf feuliire of Mr Giilllaiime's 
new priH'ess is a change in the allov 
iisisl III the ('oiiqiensntlng jmrts The 
niliiluunu cxpaiiHlon of iiUkcl steel 
was toiind lo 1 k’ iinrt'used by the addi¬ 
tion of IJ jsT cent of dirome as well as 
II very small qiiantltv of tungsten, man 
gariese, or carism I?,v mounting a 
siilral of this stiHd-nlekel-clirome alloy 
In the wateli, acvordtng to Mr Giill- 
lanines annonneement, the problem of 
(i)in|M*nsHtlon has ht'cn solveil and the 
sotsiiulnrv error' removed 

Machining Material Glued with 
Casein Glue 

C A.SEIN glue jiiliiLs miiv lie safely 
inai hilled within fotii hours after 
gluing and before the glue hocomen so 
hard as to injure the (lilting edges of 
tools '1 hriH' easeiu glues investigatevl 
at the I' S Eoresf I'riMlncts l.ahonitor.v 
all liuvc a sheiirlng strength of ap- 
liioximatel) 1,(K>0 pounds jx-r svimire 
inih within two hours after spreading 
and within four hmus it reaches up- 
proxlmiitelj l.'JiKt poundH The maxi 
mum strength of the lolnts and hard¬ 
ness of the glue are not re.u hist, how¬ 
ever, within the font hours 



This new rail joint, intended for tempo¬ 
rary track, may be dioconneeted by a 
few blown of a sledge hammer 
















136 


SCIENTIFIC AMERICAN 


Recently Patented Inventions 

Brt^ Dtscripiiont of Recently PalenleJ Mechanical and Electrical Detices, Took, Farm ImpUmentt, Etc. 


Pertaining Aerunnutice 

illiANH 1-on H'lAHILI/IN(i l'l-VIN(i ’ 
iIlINKa. -M Die ^^A^u« Naiilds, Italy ' 
luTPiitlou ri'laU'8 to atalillltlug utiigii of fly 


I atlBihiiK III niliiini-il to bo npiillatl to tbe atnlid t 
I iiril mnkoa of nhorlod lioin It la dlalliigUlabiHl , » 
In an iirrariitoiiu'iif whoroby our knltr miiy 
‘hr HilJiiKlril trnuairrarli uikI I» nwkiibir rrlil / 
thrlj to Ihr otlirr kiilfr and indrprmirntlj I ), 
of tho auiiid (lu guiird 1 m mi foriunl that It i- 
•'oiiatltutra n lolKT to rut bard gruiind In I t 
ndinnrr of tbr frouf kiilfr, tho ananl haa a, p 
irlatloii to tbr n nr kiilfr to prrrrnt plnuta 
fioui brlnu diitiiatfid by thr Haiiir 

HIUH Kl\i. \'ITV(’11M1’NT iron HAll- 
VUhlKKM .1 (' IDokii, t'Biiilo, N D Tbn 

I InrrnUou ribilrn lo inaebinra for ahorklnx 
whiiil and oihrr grain (Inr of tbr prinriiinl 
I objrrin 1 h to provldi a nborklng itinrhlnr t 
I lolnidrd to b( ntlnrbid to a burvratrr In placr ' 
of Ihr original Imndlr inrrtrr, for rniivliiitj 
I Ihr biindlrr from Iho horrmlrr, tying thpni 
I logrthrr and forming Ihr abork, and tlirn de- | 
lionifing Ihohi on llir ground butt rod flrat, i 
Ihi innrblnr moving away from Ihr abork with- I 
j out dial orbing tbr iioalllon of thr Inltrr | 


trni iM niountrd un BUbmnrlnr 
iiid nlrtdanoM 

MICl'AIy rONHTHDt rioS - 


Tbia Invrntlon r< 
ibr rouHtrucllDii i 
provide n mrtal b 


1 V\ log Co , Lid , 
H tv , Kngland 
' imnlciilnrlj to 


BOOK linsT-ll V 
K) Among tbr objrt t« 
l>ro\ III) a Hiinpli rtllrlr 


oMiEv. \Mlmorc, 
ir Invrntlon la to , 
It Inrxprnalvr dr I 
11 open position 1 


Pertaining to Apparel 



for Ibi Ulinoat altrartlon foi luring the In-; other edge iK aheathed to in«re the b»«k ert»» 
aiats tin roll) j of the device being blunt, r 

IllttSU -^,1 Ilno.Hihv KIJ4 Ddwnrda Ave , ! TlltE CHAIN TOOL.—8. Q. DOOUWIJA T 
llroiix, \rw \ork Thr ob|rrt of the invention I fttirnes St, Xear Haven, Coilo, tnrwi- 

Im Io proildi II briiah nrriingrd to penult of, tioji baa particular rolorenoe to a hai^ opM- 
rradlly and ipilrkly aaaombling thr parta and ated tool for opening and tloatuf the hooka 
to allow of ronvrnleiilly rrpliiriiig n worn of ehalna commonly uaed for non-ikld pu^ 
brush body bj n new oiir Another object poM'B oo automobile wbeela Among the ob- 
jrrts la III provide peculiar!}' obaped jaer 
I memhern bo designed a« to reduce to a mtnl- 

I I mum the llkellhwat of ellpplng of tho tool la 

j 1 the opening of a chain link. 

y V Heating and ligiitinK 

A_A BOh'T MKTAI, ITIKNACK.—-J, B. MoChals, 

f 7| Slbt Kourth Are., Hriaiklyu, N. A. Th* lo- 

j, I vantlon eapeclaUy relatrs to furnacoa for melt- 

j| “ t In# certain orea or metals that are not overt# 

r j refractory. Among tbe object! le to pro 

V vide a fumaco baring peouUar merit for the 

melting of aluinlnum, Inibbltt meul, solder or 


arm it liruHh liody of an tnexpenelve 
1 by using llic her* tofore wnsted bark 
nisii (Dchroma lagopuB) i 

ntKA.M Cl’ri'KK—I SKITIMAV, 77-1 
rsry Ave Ilrookivii, N \ An objis 1 
ivoiiiioii l« to provide means for siniiil 
V cutting a large iiiiuibrr of bricks Into 
■f uniform or any dcBirid eler \ 
objiit Is to provide a maclilne whicli 
opf rail'd by band povri r, foot poncr or, 
lower. Hiirli ninriilnr Including tbe c<in 



! IIS lo fllcilHole tbe i 
ibi tiirnliig of Ibi paj 
lor iiinking iioti s r 
I omforiahle puHltlmi I 


C(;Ml'KNS4'nN(j KAl'ETV CIS )TH ESI.I NT 
llANtlEK—A Hkvman and i' Vkhvooiii 
I' ib’ Newell HI . IliiMiklyii. N 1 The Inren 
Hon relates particularly to a type of hanger 
vvlilih may l» vvlllidrnwii within a window m> 


Hiriiini I oasiiilx krageblrgi, llerwany 'The 
liiveiiHon relates lo ii mettnal of making shoes 
hiiving a previously rorini*il tip, an Insole, 
ami an uppci compilstiig an ubiiiment mem 
her on tbe oiiler edgi of the upper po»lllonliig 
Hie upper bv pressing said aluiHiieiit member 
Inwnidly over the bnttnm of Ihe Insole pe 
Hiring till iipinr and Insole (ogellier, and 
leinovliig I be abnrment 

'ork \ 1 'Ihe olijeet of Hie luveiiHoii Is to 
provide a hiind bag tiuvelhig bag or like i 
nrtlile baling ii melalllc frame whereby ii , 
s.'crct pockci for conlnlnlng bills oi valuable , 
papi rs Is provideil lo priveni umiiilborl/wl 


other soft nieials, the flamce and other prod 
ucls lit combuetloii being canoed to paae 
through or over the Imiw) In this device the 
operator has acoesa ti) the uctal, and means 
ere provided for pouring the molten metal 
tllreetlv from the biitfom of tbe bowl 

H'l KAM IlHir.mi—W K BcHkHhLIN, 28S S 
.lauioMiii Ave, Limn, H 'The primac# object 
of the tnvpiitloii Is to construct a water tube 
holler In such manner that the water tubes 
are snbji'ciisl to the greatost poMlble biuoudI 
of bent A further object Is tn conatniet the 


snllrely ellmlnatcvl, thus doing 
air Bjinee, and coiisegucBt loss 
1 further object U tn prnvlili 


Hardware and Tools 
ICIIMI.M iron I'MT'MATIC ■I'HOI.N 
Mo.mi 177 ijiilmy St, Brooklyn, 
4n ohjeet of the InveiiHoii Ip to pro 




Macliinea and Mechamcai Devices 

SrAMftNH MACUINK—J L Jacnan, 824 
Lafayette Wt, .New Ym'k. .V. y. The Invention 
relutea more partleularly to tbe itamillng of 
I rlhbone, and Us object Is tn provide a machine 
by means of which gold (liquid or Ink) may 
be used lu applying marks to ribbons, and 
which will reproduce the mark In a clear cut 
Imiirceslon, which may be snbjeotsd to extreme¬ 
ly rough usage without detrimental eOTecte 
lViyn>\fILL—(I Hi,asi>#, Ord, Neb An 
object of the inruntlon 1» to provide means 
for eonstriietlng and connecting the blades 
or vanes of n windmill with the operettng 



piirlieularly (o a (yio ol 
stationary body nod n i. 
toKly having double walls lo 
iiig chamber tberi Iiciwmi 
Hie provision of certain red 
IhiiIi the cobStruetlon of thi 
die ealcnlatad to pronmle 
fiictiire and more cfllclent r 


Ik reiidllv Hdjllsted to windows 
sires nod Is arraiigeil to prevent 
IV of lollfipsing wben In use 

1 .1 Milvvv I’ I) Bov T 50 O 

'I'lii Invention has refcieiice (o 
nil la of a iiinst wiiilUry nature, 
objis'ls Is to provide a device 
ly or main receptacle of such ma¬ 
te eaally and thoroughly etertllscsl 
hleh practically nil of the parte 
e Another ohjcct Is to provide a 
s so coiintrncted as to provide 



ructiire work, for driving rivets and execut ^ 

g other work neccsslfatlng u hammering '-v stiiK ki.hvatioiv with r««TAiK 

lol, nr which may be used for rotating drills, Bt-Arma MMOVUD roa Gldia>NM»8 

amers ninl similar machine toola mechanism A further object ta to provide 

kitchen KMI'E—n, L Mokfttt, 461H means for preventing the wtodmlll from be- 

Itncliie Ave, Chicago, Ill An object of coming forced out of operation by a auMoa 

the Invcutlnn Is to provide a kitchen knife blast of air. The windntB ti a* monaM 

with means for holding an ordinary safety as to obviate the neoooatty tor a f««ulatlnt 

raoor blade firmly In such a position that vane, and le entirely aatomatle tn Its ac 
one edge of the blade oervee as a cutting edge Hon. 

for frutt, vegetawea amt the like, while the (ConUnueil on page US) 
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A Glaat^Job td Unierpinning 

[CottUtutei T^m page l^i) 

In ptacM wharo derrick «C<mo wa» used 
tliereVM no attempt to insert mortar of 
lUir kind. 

' The bnlldlng; was p«t np at a cost of 
$24,000,000 and rwjulred twenty years 
to build. Only the fact of its slow growth 
prevented Ita aerloua aettlement and crack¬ 
ing, aJcording to present day engineering 
i^plnlcm. Ita tremendotis weight was ap¬ 
plied BO slowly and so uniformly to the 
Inadequate foundations tliat there was 
time to accommodate them to the load. 
On one comer—the northeast—the foun¬ 
dations rested on solid rock, But this 
rock surface shelves away toward the 
northwest corner and the entire south 
aide of the building Alaive It Is a layer 
of dlslntegratwl mica whist, and iihovc 
that a hard packed gravel and sand for¬ 
mation capable of supporting considerable 
weight. 

Here was a problem almost without pre¬ 
cedent In a building of this sUc It was 
obvious that If work progrt'^stsl along the 
lines originally plannwl, to exivose the 
foundaUons, they would crumtde into dust 
and there would lie serious and perhaps 
dangerous settlement There was nothing 
to do but to atiandon the Initial plans 
and set about making new ones. These 
had to provide not only foi complete re¬ 
placement of the defective rubble walls 
by brick or concrete inasonr.v, but also 
an entirely new method of roof construc¬ 
tion for the subway station The first 
plan of r(x>f construction calleil for a roof 
of steel transverse girders carrlfsi by 
steel longitudinal glrdeis between the 
subway tracks, lhest> In t\irii resting on j 
cylindrical piers sunk as ois-n wells It! 
WHS <-onsldered that Iwnnse of the Initial 
<11sturbance necessary to the ffuindiitloiis, 
such a roof would 1*0 Inadetinate and Its 
use' might be followcsl bv destructhe set¬ 
tlements 

I'larly in 1016 the I)ei«rtment of 
I'ransit approved the new plan and oikw- 
atlon was started, The entire roof of the 
subway was built cm the ground surface, 
through or adjoining the foundations, and 
simultaneously with or Immediately fol¬ 
lowing the reconstnu'tlon of the old foun¬ 
dations The support of the building on 
the soli was temporarily IncrcascHl by 
the placing of reinforced coniTcte or steel 
ns,f girders along the side's of and as part 
of the new foundations, In order to carry 
their load lietw(>cn the Iritcrtraek subway 
walls to be built later Tbe subway rcsif, 
<^>n8lBtlng of a close assembling of girders, 
thus formed the lowc'st course of the 
building, but did not take iinj of the j 
weight at this time, as will be seen 

The operations of rebuilding foundation 
walla and building the subway roof and 
walls are more easily described separatclv, 
although the work was neLcssarlly In¬ 
terdependent. Kor the foundation work, 
idts were sunk on Isdli sides of the wall 
at each point of attack, sl\ fc'ct long In 
tbe direction of the wall and four feet 
wide. In the solid masonry or brick work 
nl>ove the* rubble foundations, narrow 
slots were cut. The pits were sunk to a 
imlut nineteen Inches below tlic level of 
the subway roof, ami. then their floors 
were plaukcd with a heavy mattress On 
these mattresses were placjed Jacking 
drums, four to a pit Two pairs of flf- 
teeu-ljich I-beanas were then Inserted as 
needle* through the slots In the masonry 
above, tltelr ends bearing on the drums 
Kaeh of these four drums contained a 
huudred-ton hydraulic jack, and by means 
of these half the estimated load of the 
six-foot Beotlon of foundaUou was taken 
up. 

The next step wms to remove the w'all 
lietwwn the pita. The plank mattress 
was then extended to close the aperture, 
and on top of tt was laid a grill of 16- 
Ineh I-betiinit B’our other pu«t« were 
plttoed on this grillage and wedged against 
tbe oe^te beam*, and the hydraulic jacks 
ware temvrei. The beam grill wna then 


concreted, forming the base for uewl 
foundation walls Thus two partial shifts 
of weight had been ac<ompllshed, one to 
temporary foundotlons on undisturbed 1 
earth, the second to the new foundations 
Kveutually tlie entire weight went to 
tlu'Hc new foundations 

Th(' entire TfShfwt length of the sub 
way siH-tlon was reconstructed In these 
sliort six-foot sections As a rule, men 
workiHl In gangs of live Many socllonH 
were reluiilt slniultamsmslv, but they 
were so widely scattered that there was 
never any j«>sslbility of more than local 
dtHfurbaiif-e to the weight When, by this 
menus the length of an entire roof 
girder 8e<tlon had lMH>n <N>mplcled. the 
com rede or steel l>eams were plncc<l par¬ 
allel to the wall When the foundations 
of the entire wall had l)een reconstruetwl 
one fourth of the area and tonnage of the 
building rested on the roof of the subway, 
whicb In turn rested on the solid, undis¬ 
turbed earth 

Tbe oiMTHtlon of underplniiiug tbe roof, 
with Its weight of one hundred thousand 
tons was a marvelous dcmuiistratlon of 
the ae< tiriiev of misiern englne*‘rlng meth¬ 
ods Sheeted pits were dug under the 
ends of the complete<l n>of girders, one 
by one, and widely sepnrnhsl, as In the 
case of the temporary pits for the foun¬ 
dations To roach tbe imlnts where these 
pits were to begin, pits were first dug In 
the City Hall basement, and tunnels were 
run in nmier the girder ends It was pos¬ 
sible to use gangs here of hut four men, 
wild sheeted and dug out the pits, wldeh 
range from four by five to five by eight 
feet The dirt was lifted in palls and 
small ah(*et Iron barrels on a <‘haln hlo< k 
supported on a l>eam ov(>r the toj) of the 
jdt, and wheeled (hrough the tunnel to 
the hnsenient floor As a rule these pits 
were sunk to an average of seven fe<-t 
bebiw the gronndwater )>olnt, hut some 
of them went down to ten or twelve feet 
This tsitlom level Is five to eighteen feet! 



a4t more than twenty-two 
thotuand garages, in town 
and country, empty Prest- 
O-Ltte Gat 7anJu may he 
exchanged for full ones 


Our complete Im* 
of a{q>luiA»e using 
only Pt»s«-0-Lite 
Gas and air suit¬ 
able for aoldenng, 
braiing,paint 
burning, etc., is 
extensively used 
by manufacturers 
and in repair shops 
everywhere. 


Light for your 
truck 

i^eaCtSk 

The Gat of a Thousand Uses 


T he m, 

etjuipmi 

wrL-nch 


a Preat O Lit 
diest truck. 


IT’S bCONOMICAI. 

mol ii»r of iiutslling PrcstOLite Gas 
eet i« small Any man who ran handle a 
can do the job m a f<w minutes and once 
e outht IS in place it will outlast the stur- 
Our enchangt system makes the c(»t of 


operation extremely low 


IT’S DEPENDABLE 

PrestO-Llte Gas light neyer deteriorates — never 
yeters out” The last foot of gas m a Prest O Lite 
Tank giycs the «ame dependable Tight as the first foot 
Rough going cannot affect the intensity and range of 
Prest O Lite—there is nothing to work loose, wear or 
break Pre</ O Lite Gui ii the most dependable of all 

IT’S ALWAYS OBTAINABLE 
More than twenty two thousand garMes, in town and 
country, are ready to exchange charged Prest O-Lire Gas 
Tanks for your empty ones No other Company m 
the automotive field offers so comprehensive a aennee 
Prest-O Lite Gas is always obtainable 


AND IT’S SAFL 

Prcait O Lite Gas complies with all laws and ordi- 


THE PREST-O-UTE COMPANY, loc. 

Smalt Tank Sales Department 
aersi Clffios Carbide and Carbon Blda , 30 E 42nd St., New V orl< 
109 Kighth Street, San Francisco 
fii Camada Preat-O-Iata Company of Canada, tamiled, Toronto 


n L I ji 


ihovc the rixk 

Fifteen Inch stccl-plpc piles were now 
driven down the pits to the rock Mnok 
i rcmovml from the pliie every four or 
five feet h.v filling three or four feet of 
water Into It, sinking n three-inch air pipe 
with 11)0 ponndh pressure and turning on 
the blast When the pipe struck ns-k 
tom If was tllliMl with concrete 'I’he 
smaller pits tsmialnetl four such pl|s' plies, 
ami the liirgiT ones ns many aa fifteen 
When Ihev had been driven the pits were 
tilled with eonerele and grouted or liricked 
ui) under the root girders 'J'hese eonerete 
pits, hunt 8e[iarntely and nt widely distant 
IKilutK, form tlie w’slls of the siibwav 
Yet when all bad lieeii hnllt and the txire 
if earth had lieon removed, the pie 
111 perfect nllncmcnt 
The removiil of the core meant the 
accoiid complete shift of the weight Vp 
to this time it had on the founda¬ 

tions of which the roof glrilcrs arc a part, 
these restisl on solid earth and the 
piers had not taken the load. This was 
the final test of the whole long tedious 
oiicration At the work progressed In 
sinking piers, c-very possible precaution 
was taken Thousands of tests were 
made of tbo bearing power of separate 
lilcrs, by hydraulic testing apparatus. 
Engineers wcie eniployivl who did noth¬ 
ing hut examine the walls of City Hall 
lutely, dav by day Every crack 
markeil so that at the slightest sign of 
spri'adlng It might Im discovered 
Excavation was started at the south end 
and carried through in three oxierations 
The first lift was Just enough for a shal¬ 
low heading, high enough to give working 
m to remove the temporary grills, 
which hail been separated from the roof 
girders and foundations above by a tar- 
pajvor joint But In order to bring down 
this grill It was necessary la aomte In¬ 
stances to use air hammers or light 
chergos of dynamite With this down, 
excavation waa resumed down to the 
ground water level A third lift took out 
all the earth in the core down to aub- 



Are You Going After Foreign Trade? 

If 80 are you sure your inventions and trade-marks 
actually belong to you in foreign m.arkets?'' 

Unless you avail yourself of the righl to acciuire foreign 
patents and trade-mark registrations, you may find that 
another has preceded you and has actually appropriated 
your inv'entions and trade-nmrks and onlained legal 
ownership thereof, whereby he can bar your goods 
from foreign markets Such a proceeding is permissible 
under the laws of many foreign countries 
Many have lost their markets in certain foreign countries 
by overlooking this fact 

Many of our clients are preparing to extend their 
hutiness by seeking patent and trade-mark protection 
in foreign countries 

We should be glad to have you avail yourself of our 
services 

Foraign Fatant and Trade-Mark Department 

MUNN & COMPANY 

Woo l worth Bulldin* Now York City 
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RECENTLY PATENTED INVENTIONS] 

(Cf/ntlnucd from payn 138) 
DI8P1>AY DKMCK—J U NOBI *, c/o J 
ETann, 706 Oarroll Kt , Krooklyn, N. T, An 
object of the Irieehlloii le to eoioitnift « 01*- 
Iilny (levlee which will Ret *• on uttrartlve 
BtIvertIfiliiK mBdluin the liiTcntlon olm* to 



provide * regulator pnrtlculorlT appllrnhle for 
uae In coiiTUHtlou with rf’volvltig door* which 
will prevent of a loo rapid rotation of the 
door and at the Kanie time permit a iitlllrlng 
of the energy now waated In a door of ihla 
type 

Medical Devices 

ZIEDPAN—K 1C IlM n, ■^•jn Ilroadway, New 
VorB, N Y ThU luveiillon relates to hospital 
appliances 11 is one of the primary ohjecis 
to produce a devlte of ihls chnrncter which 
U capable of being readily taken apnri In 
order that the contents may hi eonvenlcntlv 
emptied, and the pan properly ileaned and 
kept In a sanitary condlllon 

Musical Devices 

rm>AL oriciMTun inn m iiutrrcn ano 

tJYM'tVAJcHOIINDIOII —U r Hi liBi'Htii nod 
H A LATHBor. 608 Huminlt Ate, West Hoho 
ken N J The tineiillon relates to peilol- 
iiperated devices for heating a hnas drum and 
aotiiidlng cymbals In an orcheslrii, the device 
may bo readily attached and ili tnebed and 
securely ailjnateil being pednl opcrstisl, It j 
leaves the hands free to boat the amall drum | 
or play other liistniiorots 

Prime Movers and Their Accessories 

ATfAKATliH Hilt RIM I-AIMIM5 OIL—J 
It MtLhkll, 4()J0 N Mliilelir Rt , rittsburgh 
I’a The object of this Invciillou Is to pro 
vide an apparatus by mesns of which liibrl- 
catlng oil, such as oil drnitieil from the crank 
cases of Internnl comhnslion engine*, may be 
rdlalmi-d and made (11 for u«e. A further 
ohJi‘ct Is to provide an apparstua fur cosgulat 
lug the dirt, driving off thi volatile hydro 
carbon* with which I he oil is coninmlDalod, 
*nd preventing the formation of cmulalonk 
during the proce** 

STAHTINO DEVirr I Oil KN'I'lAlHIVTi: 
ISlilNBH-A WvtSH, 406 E Sind Ht, New 
tork, N y The Invinllon alma to pnivide a 
I rank by means of which the cratikshaft of 
ati Iiigliie may he tnrneil over at will but 
ahoulii the engine hai k lire remit Ing In a 
reversal In the illri'illon of rotation of the 
crankshaft the irnnk will he thrown atitii- 
matlcally out of eiigugeumot with the shaft 



Railways and Their ActcNsorics J 

TRAIN LIM' riiNNiyi I liiN —A I^E 
llAKiiiNuin stall evilh N I’ 'riie liuentloii ^ 





tween the Hire and fur providing a double 
conniietlon, cliinr of wlilih noi} hi usiel, the 
connei lion lining i-1iIMm1,)i finm till lar or 


AE'rOMATU rUVIN Slol' —r T (’IIAL- 
ONKU, 610 W 47lli VI Now ^ork, > Y The 


adapted to he aiiioiiid i,, a locomotive or 
other part of tin Imin nml arrungi'il to en¬ 
gage and actuate dnogi r ninia positioned along 
the track whereby the aiop ooihanlsm wUl be 
operated for opening tin- aii Ornki system of 

the train when the dangi r .. has been en- 

gagwl- 

RAILWAY TIE AND FAHTI MJR —H A 
('LABK, Box 1267, Dvtrotf, Mich A purpose of 


the invention is to provide a railway tic coin- 
liilalug a pair of plastih blocki apared apart 
anil formed with sockets. In oppoalta ends 
thereof, and fasteners of simple and durable 
cunstrurtlon which effectively support the 
mils snil Ihetr loads, securely hold the rails 
ngiilnst S|irendlng, anil withstand the action 


PertalninK to Vehicles 

III t-K COVritlNO roll VRUICLRS—M 
I'lnrii, II V\ I hainhcilalu HI, I'hnttaniioga, 
Tenii The liivenilon relates generally to ve- 
lili le tops and more particularly to a deck or 
^■o^ering for eoiiiinercisl and pleasure vehlelee, 
ttie object being the provision of a deck striic- 
Hire which will lie rigid, stroiig and light In 
nilghi with iienniini lit waterproof qualities 


roWBlt IT.AN r KOH VEHKT.HH—F C 
l.vion It. 4J'm Fane HI , Frankfort, Fhlladel- 
|ihla, )‘a The Invention relate* to power 



—r* Liiif9iir.iv. IIJ 



of Which may bp for thr pur- 

luise of repBir witboni rendering the radiator 
wholly Inoperative 

TlIAWlNil MEANS KIK UAIHATORS.— 
B M (oHk 711 W 180th Kt, New York, 
N y ne object of the loventlon l« to 
provide thawing means arranged to permit 
of quickly thawing out a frosen radiator on 
starling the Internal combustion engine of an 
autiimohlle, airplane or the like Aiuilher 
object la to pnirlde a device which can be 
readily applied to vatione makes of rndlatori 
without undue alteration In the conatructlon. 
or in the operating of the engine The device 
I an he readily attachis) or detached 

TRAS'HMISKION MF.tviltNIBM FOR ATITO- 
Monil.F, MCHK'LKS HAVING WHEELK AND 
ENDLESS TKFrKH—K niMAluio 12 Rue de 
In llochefoucaiilil, Farl*. France This Inven¬ 
tion has for its object a tranamlsaloii mechan¬ 
ism which permit* of obtaining In an auto- 
Inohlle vehicle an slleratlnn from the progrea- 
sion by wheel* to the progression by eiiille** 
traik* nr vice versa Thl* device Is partlcu 
lari) Intended for use where It I* neccHsary 
Humetlincs to travel by road or m ross fields 
Slid ovir rough ground 

Desijfns 

DFHIliN' FOR A DOl.r,—K Ey, 168 Fifth 
Ave , Woodslile, I, I , N Y 


DKSIIIN FOR AN liMBLEM. DHOOCH, 

nrrioN, im>b or kimilah artiole — 

T II I t WHAN, Jn , 24.83 Valentino Ave, nronx. 



We wish to call attention to the fact that 
we are In a position to render competent aerv- 
li es In every branch of patent or trade mark 
work Our siaff Is composed of mechanical, 
electrical and cbeinlcal experts, thoroughly 
trained to prepare and proneculc all patent 
applications. Irrespective of the complex nature 
Ilf the subject matter Involved, or of the 
stiei'lallxed. ti-chnlcal or acteutlOc knowledge 
required therefor 

V\e also have ntsoclaU* throughout th4 
world, who assist In the prosecution of patent 
and trademark applicatinua flied In all ooiw- 
Irles foreign to the United SUtSA 

MUNN A CO., Solicitors of Fatanta 
WooJworth BuUdlng, NEW YOBS 

Tower BnUdlng, CBICAOO, tlM. 

Sclentlflc Amertcaa Bldg., WASBINOTOM, D.C, 
Hobart BoiliUng, BAN FKANCISOO, CdJU 


gradd. All that remtilned to b« done ot 
the major ojieratloa wa* to bolld the eig- 
Inch Buli-baae and the 12-Int‘h top Boor. 

Thronghont the entire acre of mMSoary 
Hhlfted in tliis feat of engineering, hut 
one eraek wn« found, nnd that was found 
to lit> u pnreh local distnrbaiict' (hat might 
linvo hatirieiied anyhow. Yet this crack 
culls attention to one of tlie moat re¬ 
markable featiiroH of the work City Hail 
Is etinipiKsl with four corner towers, each 
of which contalriB n clrcnlnr stairway 
from tlie street floor to the sixth These 
are eonKliierod more ot less of an engi¬ 
neering marvel Kach stnlrwiiv eonalati 
of huge lilooks of gratilte, one end of each 
eiit at a sharp angle and omitJlevered 
into the niHsonr.v wall There is no other 
support tliaii the angle nnd, of eonrse, the 
rlgldlt.v Inipnrteti liy the struettire aa a 
whole The ernek was In the wall support- 
ing one of these blocks It was In the 
two elreiilnr stairwnvs Included In the 
iniderpliiiiiiig, that trouble wns expected. 

To avoid It variations of the plan de¬ 
scribed were used under these towers, and 
under the south branch of the Market 
Street .Suhwav The masonry under the 
south tower was in fairly good condition 
A steel plate girder was liiid In a trench 
pnrnllol to the foundation, virtually at 
Its base, nnd at tlie <“el!lng level ot the 
slibwat A (N)nerete biittresa to the wall, 
iKiniliHl Into the old masonry, was then 
cast iilmve and around this glrtler This 
liKTenstHl the area of foundation on the 
grotiiid, eomia-nsntliig for a drift then 
cut through the wall Ivehind the girder end 
buttress A stN-ond girder was put 
througli this drift and brought to iiear on 
a mnttrt'HH of cimerete on the soli below 
When the entire set of transverse girders 
hud lieeii placeil by this method, drifts 
were cut uiidoi their ends for longltudl- 
nnl girders on the line of the future sub¬ 
way walls Pits for the wall piers were 
ttien smik one by one under these longi- 
tudlual girders, and eontTeted. A varia¬ 
tion of this raethtsl was uswl on the 
other tower. 

• For the Market Street Subway nnder- 
mt it was necessary to reconstruct the 
(Ninirete floor of this old subway lu order 
to make of It a bridge to cniHS the new 
subway Tirlfts were cut through on 
the line of the new subway walls, six feet 
high, and timbereii as tliey proceeded 
Wlien eomplettHl they wt-re concreted 
solldiv ts'tween side forms, thus forming a 
ileep concrete girder under the old floor 
The new steel construction was then put 
In place one track at a time, by night 
work, w'bcn truffle was light or could lie 
dlvorteil to a single track I’lien piers 
were built ns In the other otieratlons un¬ 
der the main girders 

What atldcd to (he dlffleiilty of the en¬ 
tire oiH'rution WHS the fact that the suli- 
way scttlon consisted almost exclusively 
of a station, niid not straight tunnel work. 
There are three tuner and two outer 
walls to the conatructlon, and eight en 
trance and exit imsaages Some of these 
are from the Interior courtyard of the 
Oltv Hall, and some from the outer plnsa 
During the earl.v months of the operation 
a flurry of local Interest was caused by 
the supposed discovery of a hot well 
tinder Cltv Hall ElnglneerB found the 
ground water nnusuiiUy warm, and once 
In a while steam was emitted. Various 
tests were made to determine whence this 
came, but unsnccessfully Aniline dyes 
were plact'd In the sumps of large office 
buildings nearby, bnt were not traced to 
the warm water. 

It Is estimated that It will be five 
yean before this station is in use, al¬ 
though there Is little to be done to It 
now but to lay tiles and tracks. The final 
system will include a delivery loop run¬ 
ning east and west from Broad Street <» 
Arch, one block north of Olty Hall, eoath 
on Btghth nnd Sixteenth Btreete (Brand 
le the oqulvalent of Faartemth In the 
nnmerical order) nnd cotmactlag on Lo- 
met, two and a half Moicka eouth ot ttu 
hall. Two MOtlotM nboot n 


F«bcu»X7 ^ ^ 

tboaaand feet have been eMgtfnpiMI of 
the subway on Arch and ZiOOaKt IKlwto. 

When originally planned It WW nrti- 
mated that the ayatew would ooet 
000. That sum, of courae^ la now 
Bdeuuate. One estimate tt ot 

$10(1,000,000 and others stlU higher. Tjils 
Is for the entire s.vstem, Including two 
elevated lines connecting with the north¬ 
ern end ot the subway, end tdhe ^rank- 
ford elevated, connecting with th« Market 
Street elevated at Front Bticet ahd run¬ 
ning into the northeastern soetton of the 
city. This latter line Is eomplote eat- 
eept for some stadon work and equip¬ 
ment 

The subway work, particularly around 
Flty Hall, w-as accomplished with re¬ 
markably little disturbance to foot traf¬ 
fic nnd almost muie to vehicles. An ocea- 
slopal derrick rising betwe«ai green- 
painted board fences gave little Idea of 
the Intricate operation going on under¬ 
neath On the surface the dynamlttng lu 
the final stages was little more than a 
dull rumble This hod to be used with 
the utmost delicacy and accuracy, In 
■somt' places there were hug® blocks of con¬ 
crete that had tieen laid as temporary 
foundations, within the earth core, and 
these were broken up with the explosive. 

Why BaUoona Bounce Off Clotidg 

(Contltmt'd from page ItS) 
llnod to balUKms, nnd that Is not felt 
by the pilot of a plane 

The cloud obstacle which confrtmts 
lighter-tbau-air craft has an exactly 
opIHiNlte effect ujioii machines that 
are heavier than nir The effect, how¬ 
ever, Is much lesH noticeable In the latter, 
When an airplane encounters the cool air 
of the clouds, there is an Increase la the 
lifting offleleucy of tbo wings because of 
the greater density of the cool and damp 
air Also, when an airplane emerges 
alKive a cloud Into the warm layer of air 
where the density Is loss there Is a ten¬ 
dency fur the craft to sink, but this Is usu¬ 
ally counteracted by speed. Many air¬ 
planes can climb at a fairly steep angle 
wltli It speed of sixty miles per hour 
Whenever a heavler-than-alr craft starts 
downward from above the clouds, and 
strikes the warm layer of air it would 
likewise sink readily and easily through, 
which la exactly oiiposlte the effect cre¬ 
ated by this warm sir upon balloons. 

The Vacuum Tube as an Engineer¬ 
ing Problem 

(ConlinHird from pope 125) 

In tbo case of the tube, he does not 
uwuHlly know the Indications of trouble 
und the various limits for the tube, simply 
hocauae as yet the tube Is a comparatively 
new device 

The user of a kilowatt rotary converter 
kiiowN that he can probably get 2 kilo¬ 
watts out of the machine for a Short tUae, 
but be also knows that certain things are 
HU re to happen If he persists In doing It 
continuously The fn<d thst he can get 2 kil¬ 
owatts trim his machine does not induce 
him (T the manufacturer to rate It at 2 
kilowatts lieeanse they botti knoW Its lim¬ 
itations. 

It la the same With a vacuum tube. 
The maker may give It a rating of ®0 
Watts and it may have been carefully 
tested 80 that It la known that under the 
specified craidltlons It wlH deliver thst 
energy continuously through a life of so 
many hours. If, however, when using 
It In the r^Ur way, the momecit and 
plate voltage sre both raised, It may be 
possible to obtain 100 watts. Yet It Is 
not right to call this a 100-w«tt tube, 

! liecaose In so raising Its output soaoe 
factor, usually the life, wtU be unduly 
affected. 

As another example, take tiu> case of 
an abnormally large Input for a aonaai 
(mtput, meaaoned la the eaae of the ro¬ 
tary oooverter, goeh a eomlM Me B la Wa* 
moB in the operatten «f a pewaf take 
and wlU have bad MoaUa-» * 0 * «s»- 
veeted,; vrUea, tn the ffttMo, Faumiottet 
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LEGAL NOTICES 


PATENTS 


I F YDO lIAVi; AN INVKNTION 
whtcU yutj wish to patent yuii can 
write fully and freely to Munn A 
Co for auvive iti regard to the beet 
way of ubtuiuing protection IMoaso 
send sketches or a model of your in¬ 
vention and u descTiption of the 
device, explaiuiug its operation 
All communications are strictly oon- 
fldentiut Our vast practice, extend¬ 
ing over a period of seventy years, 
enables us in many ca^ to advise 
to regard to patentability without 
any expense to the client. Our Hand¬ 
book on I’atents is sent free on re- 
<)uest This explains our methods, 
terms, etc, in regard to Patents, 
Trada Marks, Forai^ Patents, ate. 
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^IsOOO.OO for «tn idea 

One at my New York eHsnta 
paid, me tl.uoS.Oe for an 
Melt—%ut be woold not port 
with It for flfty tlmM this 
sum, beoauK It boa already 


fOR nOO.SOB.OO witbln the 

asst year 
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SOiVASO H. •CMULXB 

|B»«aiA4«*4Kr 


relative to the vacuum tube Is greater 
and more widely distributed, the eoudl- 
tton described alwve will lie understood 
wli(>n It appears und the cause remedied 
to the same extent as In a rotary cem- 

It Mill lie seen, therefore, that Improve¬ 
ments In the performance of tubes and 
vacuum tube apparatus Is deiientlent upon 
throe fnetors, whlob, at tlie present thnr, 
protmhly are of the following order of 
Importance • 

(1) IhiKlnoerlng development of fiinda- 
mciitnls which have already lieen dlscov- 
en-d or worked out by scientists or 
physli Ists 

f‘jl) IJcttor understanding by the users 
relative to the llmltatioiiB and possibili¬ 
ties and the engineering principles In¬ 
volved 

(1-1) lifscovery of new selentlflc facts 

As the art develops tlie third factor 
liecoincK increaslnglv liuiiortant and tin- 
douhtcdly will sooner or later head the 
list. 

Pumping Coal from Mine to 
Seaboard 

(.Cotitinw'd from pof/e 126) 
niachiue, which sepurntes the Impurities 

The coat which la roducxHl to a pitl- 
verlsted eonslsteucy Is then shot Into the 
pipe line and carriisl to the (‘Itles b\ 
menus of the power from pumps placed 
everv feu miles The process of mixing 
pulverized coal with water and inniiping 
the mixture through pipes was liiveiihsi 
hv WnlliKS- C Andts'ws In 1«KS and 
patented hj him In IHIH lie hullt experl 
mental pipe lines to demonstrate the jirac 
tlcnhlllty of the scheme It has alnmdv 
lM«en demoiistiuted that mixtures of ’iii 
per cent hy wi'lghi of coal and water 
can lie siMCcssfnllv pumped, and not onlv 
that, hut the mixture may he allowed 
to stand In the iilpcs for more than 24 
hours and pumping he resumed without 
trouhle The asscrlhm Is made Hint mix 
tures of 7.") per cent by weight of eoal and 
o.l Tier cent of water can he snrss>Bsfidlv 
piimiKsl, and it will proliahU he found 
that mixtures with even higher pen-eiit- 
age of coal can Is. sent through the pliie 
line 

tin the first page of this Issue is shown 
a set of diagrams of the apparatus of Mr 
Holton M system It has already been dem¬ 
onstrated la (iciiimny and (ireal Rrltalii, 
and In this conntrv that the most (vm 
inimical way to hum coal Is ns a powder, 
as witness the Immense tdowers and an 
tomatlc stokers which use this kind of 
coal In all of our groat clti*>s In stiili 
conditions It is easily handled and Is 
utider iM'rfect (smtrol, and practically no 
smoke n'sults Blown into the highly 
heuttsl comhustion chamber, each particle 
of coal exphslcs and liccomes a gas '1 he 
coal In this condition makes tlie next host 
fuel to natural gas The Induction of 
It under the proper iilr current Is anto- 
watic, causing a gr(*at saving of lalior 
1 he hurnlng value of the coal is enhanced 
alsmt twenty per ('out The present 
wasteful metliods me soon to he replaced 
liy tills methisl of pulverising (sial and 
the resulting saving and cheap price of 
coal to the cmisumcr will do away vvltli 
the fear of lar shortages and othei 
things which have heretofore held hack 
the supply when most needed. 

How We Think 

(Continued from page 128) 
ment, the neurone libers develop a protect¬ 
ing sheath. The precise function of this 
structure has still to ho demonstrated. 
It is believed that it may aid the trans 
misalun of nervous Impulse along the 
Ulcer 

Observations shovv that while the ethor 
layers of the cortex early reach their t 
plete development, the pyramidal layers 
continue to Increase in tblokness until 
later in Ufa, and do so at a very alow 
rate. ThU nW possibly be In order to 
aoconuhodate the growth of the pyramidal 


neurones Those continue to develop j 
throughout the life of the Individual, as 
cxpi'rleiice with the environment stlimi-l 
lutes them to perfect their liiten oimec i 
lions llciiec, we mnv sav, that here, 
as In the €n«e ot IIh' uniimils hiwei than 
man It Is the iiumher iiiiil coiidltliu! of 
growth of the ]>yrami(1nl neurones whieh 
deterralncM the status of iiieutiil enpnhll 

By 


I'lirlhcr llKht upon Ihe rt 
pvnimidal neurones to In 
been shed hy Ihe stuilv of 
llu' Idiotic, Imhecile, iind 
It has hc'cii shown tiint I 


of the 


.> lihe: 


I Hhei 
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leseiit This niei 
lections unions 
emonc's, Kensntici 


that eorrcdaticins, ci 
scuiihlages c,f ideas, 

(le, me luipossihle where there exist no 
phvslenl eonncc’tioiis lictween the mul¬ 
titudinous iivrninictiil ncmronc-s 

In (OIK liislciii It might he said that 
It is this Inability of fi'ehh.-mimh d jiarc-iils 
to transmit to their offspring anvthing 
hut imperfect inlelhslunl is|ulpmeiil, 
which in no alight uieasiiro Is menai Ing 
inanv of our nrhiin commuiiltic's, ns wc-IL 
ns filling our asylums and Jails with tlie 
crtmiiiaMy iiisnue to he Unrboicd at state 
cxiicnse 'J lie fact that the numlicr of 
pvramidiil iicnrones is fixed hcfoic l.lith 
has an Immense scs'lciloglcml slgnltleancs', 
a HlgnllkaiKx*. whh-h, aa has heen said. 
Is often a tragic one! 

The Six-Wheel Truck with Four- 
Wheel Drive 

(Vontiuv< d from page 120) 
meshed propcrlv motion Is ti ansinlttcd to 
the shaft anil througli Ihe gears tn the 
two clitrercmtlals so that hnth pairs of 
drive, whei-ls will have nnlfonn speisi 
The gioiind filction of the vehicle' Is Ihiis 
gri'iitlv Inc reascsl, with a csirresjnindliig 
rise in lhc> enirving enpncitv Impcirt- 
ani'c Ik nttnclu'cl to the' means for loii- 
iics'llng tlie two axles of thi' atlachmeiil, 
for till' n'asciii that this ik o( such nature' 
ns to hold thi'in lirm against all rc-lative 
uiolion save In the veiiicnl plane' 

Truck users find that tins cnitfil will go 
whcievcr a ti'am will go mid no ground 
sc'C'ins too Bolt oi too Ulicveii for It to 
of the dcmoiistr.itioii 


lycos Instruments 
have won a high 
place for themselves 
in industrial life hy 
unfailing service in 
thousands of appli¬ 
cations. 

And wherever there is 
a temperature need in 
the Hospital, the Labo¬ 
ratory, the Household 
or on the Farm, Tveos 
will be found in just as 
high iavor. 


^v/cY Instrument Companies 

R«l,.«l.r. N Y 
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elcKtrloal.rcipo.alr 
plane piano, pip*. 
organ flat boopa, 
bale-tloe, tacke. 


i the c 


ssing of li 


land while loaded with 
nsKortiui'iit ol farm too 
IiokIs, etc' Kvi'ii cllt<•hl'^ 
ordliinry truck halkc'd wei 
out apparent cxtia c'ffort 

The niuiiufncturc'lb Insist that 
till' imlv fcmr-whc'el drive, six w hc-i 
that has la'cii smcc'ssful It I 


iiiIni elhinc'ons 
hii.h the 




WIRE 
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1, since It Is parliei 
to the hauling of milk, c hc'C'se, lec'd, live 
stock, and In gc'iiernl to auv use whore 
iidxtsl heavy and light hauling is re- 
cpiired of u single iiiBlallathm 

Leading Navies Compared 

[CoHUniird from pnin ISO) 

M2, and .Inpmi 11 If the jiivsent shlp- 
Imllcllng programs aie carried out, hv Ihe 
veur 1024 the ITiltc'd States will possess 
MH capital shlpK, (Jrc'ut Hrltuln .MM. ami 
Japan 17 

Just here we draw attention to the 
faet that the gri-af size and extremely 
hc'iivy armmuc'nt of our nc‘w ships vvouhl 
give ns In 1021 a grv'nt preiHinderanee of 
power over the British fles't, even If 
Judged merciv on the totals of cllsplucx'- 
ment and gun energy Thub, while we 
shall have about the same numlier of 
ships, .SM, and the British, .M2, the' dis 
lilaiximent of those ships will be 1,117,8,K) 
tons as against 8l>K.2<)0 tome, and the to¬ 
tal gun energy will lie 2«,i707,170 foot- 
tons for our capital ships, as against 10,- 
080,000 foot-toiw for the British ships 
In numbers, displacement and gun power, 
our capital ship fleet will be emtslderahly 
more than double the strength of the Japs- 
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"All Right, Then — 
ril Go To Hell!” 


“It was awful thoughts and awful 
words, but they were said and 1 let 
them stay said.” 

It had felt good to be all washed 
clean of Sin and to be able to pray— 
but Huck couldn't tell Old Jim no 
matter how sure it would make him 
of going to Heaven 

So he tore up the note and swore he 
would never reform again. He would 
steal Jim out of slavery, he would— 
and if he could think up anything 
worse, he’d do that too. As long as 
he was going to hell anyway, he might 
as well make it worth while. Who 
ever knew the heart of a boy as docs 
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Rex Beach is the most popular 
writer of thrilling stones living today. 
He is the man who knows, as no 
other, the big outdoors, that is the 
Klondike. 



neso licet, as la shown by our comparative 
(I lag ram 

'I’hpro Is another coaBlderatlon, how¬ 
ever, which should modify any estimate 
of the comparative power of our own and 
the liritish fleet in and. to a certain 

e\(eut. t(Hhiv--ond this Is that, while the 
nntlKh capital ahips with tlie exception 
of the "HoihI," do not embmly the ox- 
Irciiiclj valuable lessons which they 
learned from tln> Ilaltle of .lutlnnd, our 
own shljia will cmlMMly this knowledge 
The “Hood" was built suhseiiueiitlj to the 
Hattie of Jutland, and she Is conslclered 
hv the llrltish to be greatly aujierlor In 
olTeiiHive and (li'feiislve (lualltlea, even ton 
for even ton. to any of the existing cap¬ 
ital shliia of her Il<>et The .rutland les- 
Hoim iis rognrdH hull protection, et cetera, 
were only iip|ilicd in a patchwork way to 
n few of the existing British hatth'shlps 
and crniHcrs for the first line, but all of 
the )irlceles.s information gained from 
Hint Initlle was ghim freeh by the Brit¬ 
ish Admirnitc to our own Navy Pepart- 
iTient Mhnh has hesm fri-e to einhodv It 
In oiir later shliis, and most of it un 
douhlcdh, has hc-cn and will he so used 
ronsis|Ucntlv, III iiddlllon to the great i 
|ire|)onderance of dlsplHcement and gun- 
pouer uld.h onr new N.ny will show, aa 
disclosed on our diugniins, then* is a hid¬ 
den hut vaiimhle |>r<‘poiiderilneo of i)iiallty 
line lo Uie in< orponiflon of the rich ex- 
IMrlence of Hie war If CJreiit Britain 
builds no sliiiis during the next four 
\cnrs, her niiw at Unit date though large 
in miniliers, will he. all of It. mon* or less 
ohsolesis'iit and lUHiiy of its earlier hat- 
llesliliis will he ahsolutelv obsolete 

]( Is iiuiKiaslhle at the prescuit time to 
nmke rtiiv predletlona aa to the future 
comiiosition of the leading navies and 
tliclr lelative strength lu fJrcat Brit¬ 
ain and, to some c'xtent, In this eountrv. 
there is a vioUmt controversy raging aa 
to file value of enidtal ships To those of 
us who are informed and keep In close 
touch with naval affairs, this oontro- 
versv has no such great signlHcanoe as 
It must seem to have to the average lay 
mind Indeed, with llie exception of one 
or two of the older admirals. Lord Fisher 
and Admiral Sir Percy Scsitt, who had 
no active M<*a duty during the war, the 
liiilk of the attack which is being made 
upon the hntUeship In favor of the sea 
liinne and the siilunurine has been carried 
on by pisiple outside of the luivj, or by 
men inside and outside the navy who are 
Interested In advancing the cause of the 
HUhiniirine and the senidane and airship 
'I'd our raiiid noUilng has lieeii brought 
forward which has shaken the pogltlon of 
the caiiltal ship aa the foundation of tlie 
fighting line of a tuition’s forcea 

Where Our Fleet Is Deficient 

Wc have mnnv times iMiinted out In 
these columns that due to the Interference 
of (’(ingress with the plans of the (lenorol 
Boiml for hiiiUlIng up our a<>H forws. our 
nnw Is Pidny, and aivvays has been, poor- 
l\ balanced Our navy has always been 
disfingnlsbed for an excess of hnttle- 
‘•hl|i« in iximpnrlson with the other types 
of llgldiiig vessels w'lilch are iicix-ssary to 
iiiiiKc iii> a well rounded fleet Today we 
lire over strong in liattleslilps and destroy- 
cis and wc arc weak In battle-cruisers. 
s(ou|s or ' light cruisers" as they are now 
c.illcd, large sea going cruisers, and flo¬ 
tilla leaders (inr lack of any hattle- 
(luiscis in comiiiissioii today Is, of course, 
tlic most serious prohleru of all Should 
wc Hiid oiirHclv(‘s at war with a navy 
possessing ships of tills tviK« we should 
lie powerless to nialiitniii our lines of com- 
muiiliation with the tightliig lliM't, or to 
pri'vciit a wholesnle and most dlsastr«u«j 
I aiding of our mercantile fleet If the! 
(Icrniaiis Imd iwissessed the true sea- 
going and Heii-flghting spirit, they would! 
linvc fs'iit their hattle-erulsera out onto tliel 
seven se.is, where thev could have W-j 
maiiied away from their base for many 
niontlia, preying upon commerce nnd re* 
plenishing their fuel and stores from (jap- 


tnred ahips. The allies would har* Ittd 
their own battle-cruisers with wbtidi ,to 
hunt for these raiders; but since they 
were of about eiiual speed, It would have 
lieen n long nnd doubtful chase. In our 
case, with no battlecruisers whatKoeW, 
we were without any ship during the war 
that was able to overtake and enyage 
these powerftil vessels with any proapect 
of success 

We arc building ten scouts that will 
lie the fastest and most powerful of their 
tvpe when they are lu oommlsslon, but we 
need more of these Also. It was proved 
during the war that for the proper hand- 
ling of destroyer flotillas, each should 
have n larger vessel of Its own type to 
act as a flagship At present we liave 
none of those 

ITdoubtedly, at present, the (dtisens of 
every nation are In favor of a drastic 
reduction of naval and military expendi¬ 
tures *11118 Is rertslnly true Of two 
leading nations, Oreaf Britain and the 
United Slates, nnd some of the leading 
olllclals of Japan have expressed them¬ 
selves ns also In favor of a great re- 
dintlon In view of this spirit, which Is 
ciTtnin to hear some fruit we suggest that 
what money Is voted for construction 
should lie devoteil to flllltig In the gaps 
in our niivy. We suggest that we should 
cease for the jiresent the construction of 
the six hlg battleships of the ‘’Indiana’’ 
tvpe nnd devote our elTorts to completing 
the Imttle-v-rulsers and srouta and build¬ 
ing a ei>rtaln nnmlier of flotilla leaders, 
Igistiv, in view of the great Importance of 
aerial observation, we should commence 
the vsmstruetlon of two large airplane car¬ 
riers of at least 80 knots’ speed, if ap¬ 
propriations for new construction will 
not tsiver this, wo suggest that it would 
he a good jHiltcy to redesign two of onr 
battle-cruisers as airplane carriers and 
eompleto tho other four according to the 
pn‘aent designa 

The Engineers of Ancient Egypt 

(Continurd from papa J.W) 
of tlie IVtb dynasty this chamber 
was lined and roofed with fine masonry, 
and In order that this could be built a 
great square pit had first to he cut down 
to the pro|S)8od floor level of the chamber, 
and In this the complete room was bnllt. 
1'he pit w'as then filled In around end 
above the walls and roof of the chamber 
with rough masonry The passages were 
liegun In the same way, and aa they 
sloiied upward through the masonry of 
the upper structure work on them was 
continued pari paiott with the Ixiildlng 
of the pyramid As pyramids bad a 
height of from 2(X) to WX) feet the Incline 
used for dragging up the blocks was 
built around the sides of the pyramid It¬ 
self, splrajly, as we might say. It has 
been suggested by a St Ixiuls architect 
that this slope was aetually left In the 
masonry itself and later filled In after the 
main mass was completed HInee the 
pyramids were all faced finally with finer 
stone. It appears that this casing was 
placed In position from the apex ^ the 
structure downward, and that as It was 
completed. It eoneealed the incline and a 
' smfM^thly finished, sloping fae© was left 
behind as the masons worked their way 
down 

Still another nlethod of lifting de«erfbed 
hv Hr Fisher and long known to Bgyptnl- 
oglsts Is the roeker device One end of 
this, as shown in the illaatratlnn, was 
tilted down By means of wedges nnd 
levers the block of stone to lie lifted was 
transferred to this end. 1.4>vers were then 
liisertixl In tho other end, which was 
pressed down by man power until the 
atone had been lifted as high an possiMe:, 
when that end was blocked up. It is sug¬ 
gested that a false idntform was hnflt 
to take all or part of "the weight of the 
stone, and It then became an easy 
to elevate the unburdened end of the 
rocker. Under the whole device wait than 
constructad a false piamm, sAd ^ 
process of rocking upward wm 


time and again until Wight 

bad bees reached. this ipWegW 

entailed an enormouh ihunlht W tih<w. 
that was a plentiful oMVhMdlty hi -%ng 
In her days of glotyi Mud .|W' fWWF 
method represented g great- fiWWg W 
material over the Incllnsd phniei i 
The Illustrations fail to h^ieata the 
I task whl<* Is faced by the eitdotark m 
their study of andent nrfns. 

I For Instance, the grotmd floor of tW 
I Palace of Merneptab was found stxtsea 
feet below the surface of the eafth at 
Memphis. Six different strata of Wcu- 
patlons were found In the intatveming 
I earth The time of Morneptah Is ftged 
at alK)ut 1890 B. O., and as Memphis 
was founded by Mencs about 8|0(K> 8. C., 

' It is believed there are rntaa of <^er 
palaces below that of Memeptah, Bot 
future excavation will be still more dif¬ 
ficult, for one foot below the Hoot iWe* 
of the present palace IS the water Une. 

Builders and brick makers will be par¬ 
ticularly Interested In a discovery made 
by l>r Fisher in a small tomb at the come- 
tery of Itenderah The arched entrance to 
this tomb was made of Jointed or dove- 
t(iU(^, sun-dried bricks. What lo said 
to l>e the oldest man-made arch In the 
world was discovered some years ago by 
another Museum explorer In Babylon, far 
down In the ruins of ancient Nl(n>nr, the 
Biblical Calneh. It Is said to have been 
built about 4.90(1 years R C. But In this 
and In all other arches, whether of Egypt 
or Babylon, the bricks were not Jointed. 
And a curious fact Is that search of other 
punlw failed to reveal any general use of 
tho discovery. It bss been only within 
the last flfty years that the linked brick 
has come Into general uae again In build¬ 
ing construction. 


Indugtrial Skin Hazards 

I T Is becoming more and more In evi¬ 
dence that skin diseases of various 
typos are prevalent among workers, and 
that In many Instances these conditions 
result from the manntecturing procedures 
In which the worker is engaged. Very lit¬ 
tle information Is nvalUble as to the fre¬ 
quency of these diseases, the Industrial 
prcKxwscs that produce thorn, the kinds 
and severity of the skin lesions, the meth¬ 
ods of profitable treatment, the methods 
of protecting the workers against expos¬ 
ure, etc. For this reason a commltte(> 
has l>een apixdntrd by the Health Service 
Section of the National Safety Oouncll to 
compile all obtainable information of this 
nature and to make such recommenda¬ 
tions as appear to be helpful In the pre¬ 
vention and control of these Industoiat 
skin condltlcms. 

This committee will oerve as a donrlng 
house for the collection and dlssemlna- 
tin ot data on the best methods of pre¬ 
venting and controlling skin diseases, and 
the must satisfactory methods of treat¬ 
ment. Progress has been made In the 
control of skin conditions In many indna- 
tries that should he made available to 
all Industry. It Is apparent therefote, 
that any assistance you can render this 
(xnnmittc-e will react to yodr kdrantage. 

Under ‘’industrial dermatoses'* the co*n- 
mittee Includes any notewortiiy abnormal¬ 
ity of the skin (hair or nails, etc.) that 
oslglnated Incident to industrial working 
conditions, or was aggravated by sMeh 
conditions. This ulll Inrfade «uM> hwtene 
as rashes, eruptions, and inffammatory 
processes, hypertrophies (thlckMIug oP 
hardening of the skin) from hard usa, 
such ns on the hands o* on the lips, low 
gmd(4 chronic skin diaaases from tong 
exposure to peculiar light ray* or trem,. 
(jertaln hoot processes, skin' dta«af!B» 
from constant friction or pjresaurti, loss of* 
hair, etc. Prot>erly speaUng, nu)«t bams 
are likely to Involve the eWn, hot' IiMMk 
much aa the comnson ty^ «f hhng grook 
fire have been eo w»U Mmied fh** 
mlttoe w«i not hKlndn. 
lAlK leMmt, ' «vefa tiwMs 
hume, Xrnj pi 

M wigoelfl- ^ a ^ - 
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Compression Mistakes 

Expensive risks in using oil 
header than that specified in the Chart 


T here «re motorists—you 
will find some everywhere 
—who think too much of com¬ 
pression This leads to trouble. 

To “rush hills” they want 
compression above everything 
else. Someone suggests a heavier 
oil. They try it And sometimes 
a car will temporarily ahow 
better compression with heavier 
oil than with the grade specified 
in the Chart. But the driver 
pays the penalty later. 

Then there is the user of a 
worn car, with worn pistons, 
piston rings and cylinder walls 
He thinks that heavier oil will 
help fill the larger clearances 
caused by wear, so the change 
IS sometimes made. Compres¬ 
sion may improve but the motor¬ 
ist runs serious risks. 

Tliere are four leading reasons 
why "heavier oil” invitea ex¬ 
pensive risks: 

1. The rate of wear on dlfferant 
makes and typaa of oaftnos 
varisB widely. Reasons; dif¬ 
ferences in designs used in 
Bsrfs, differences in construe- ■ 


differences ^ the earc which iadi- 
viduai fBotorisia give their ears. 

2. Wear la not anifomly pro- 
greaoive in ^oportioB to the 
mileage eoverri. All new engines 
must be broken in. Rubbing sur¬ 
faces must be worn one to the other 
to produce smooth contact. During 
the “breaking in" period, wear if 
slight but rapid. Then, for a period, 
wear Is gradual and dependent upon 
the degree to which the engine ia 
correctly and efficienfiy lubricated 
and the care the engine is given. 
Finally,^ as power lessens, engine 
performance becomes erratic — and 
as noise develops the car rtqulrca 
overhauling and replacements before 
aay oil can supply correct lubrieatHm. 

ff. Piston dearancea and pUtMi 
ring ftta do not alone detomine 
the choice of the corroet ail. 
Three other vital considerations are 
—operating temperatures, the de- 




tlgnt of the lubricatiiig syeMM 
(which are fretpiently unsui^ to 
heavy oils) and the inability of some 
engines to use htavy oils without the 
quick production of carhon depoaita, 
4. The nw of heavy aH trill aat 
a ac aa aarily inattre graater aU 
mlUage or freedom fre« *<011 
ptiiaphig.’’ When pitsoii ringa 
become worn in their reectset in the 
piston, oil pumping increases, and 
low oil mileage and carbon depodt 
follows. 

AROOYLE MOBnXULS acs 

spedffed in the Chart for tnfiiu 
retmiU. Every engine factor is enn- 
sidered by the Vacuum Oil Cormpaafr 
engineers when they recommend ^ 
correct grade for ya«r ear. Badly worn 
cars need overhauling. Hcaviar oil 
may only makipty existing troubles. 
The correct grade of Gargqjde Mo* 
biloils specified in the Chart svill lu- 
bricate oorteedy every friction pohtl 


Mobiloils 

grade for tack type of motor 


'Cor^ Autwa^le Liri»ia>tloa»'' 
which oentaios die eempleto 
Chart. Or cotisuft fhe comdate - 
Chart at your dealePe. Tk*a 
' «w Me el/ ttrdfMi. 


























“The Breath of Life” 

By Charles Nerem Holme* 

S OICE of ue waste more breath tliau others of ua. 

All of ua waste more or leas hreatli, and It seem* 
a pity that auch a loss should be dolntt on all the 
time. Our "breath of life" etmalata of several Kaaes, 
a* well as a small amount of water T«por, and Imparl- 
ti«. We all know that oxyiten supports life and that 
nltrotren dilute* the eners.v of the oxytten we Inhale In 
pure alj, we find about 78 per wnt of nltronen and 
about 21 per cent of oxyjfen, the remalnlnR ^ per cent 
coBtalnfiig very aaiall amounts of argon, carbon dioxide, 
hydrotten, and other Rose*. Our "breath of life" con¬ 
sists of a mixture of these several itnses, each Inde- 
iwndeot of the others, and 1« not formed like water 
at tutiM ffaees, oxypeu and hydrogen. As we are very 
well aware, air Is not nearly so heavy as water, in- 
deo4, water wetghs alwut 778 times as much as air 
That Is to any, If a cubic ftad of water weliths <12\(j 
pooods, a cubic foot of air would weigh only about 
1 8/W ouiMsea. 

Wa draw a breath of alt through thb now. It enters 
our loiMia a*** thwe purines the blood which la re- 
tsnlsiF to IV left anilclo at the heart after circulat- 
tag throtiglv tha hody. We draw in this breath, the 
0K3tP» iB 4t purMea our btW. and then we expel this 
ao«r Impure srtth carbon dioxide. The action 
Ot any tonga, eotpandlng Of ooniraettng, is peculiar, 
tMunoW^ »* <n»r »«»»■ aopand or contract according to 
Omi dr oontractlon of the aurroundlng chest 

«a.vlty In which .ttey an ptaicad. That la. our lungs 


am merely elastic bags, wKli a tendency to c\|innd. 
whereby they are fUlcd with nlr, an Inhnlatloii. and 
when they are sqnccEed by our contrnctliic (best, tlicv 
part with some of iheir air, an exbniutlon In oidi- 
unry breatblnR, the average adult Inhales and exhales, 
at each respiration, ahout »0 culdr inehoa of air This 
tidal air Is, however, only a small ttortlon of all the air 
ill our lungs, the remaliiliig % lielng stationary. That 
is to say, after w<> have exhnicxi 80 cubic inches of 
nlr. there Is still left In our luiiKS more than 2<S) culilc 
Inches, about % of a ctihlc foot 

However, the total amount of air rcsplroil hv onlv 
one Individual during a lifetime of tlinsworc and 
ten years Is enormous. It Is easy to compute that 
amount If wc take for an arciat/c ilN cubic Inches, 
sinw a human being does not m-splre as tniuh In child- 
bissi, then one of us luliulen and oxhnh's within a 
minute—at the rate of .l« rc.s|drntlons—504 cubic 
Inches of sir; within an hour, 30.1:40 cubic Inches. In a 
day. almost 720,000 cubic Inches; in a year, almost 
‘,ifl.5.0(H),000 cubic Inches, In threescore and ten years, 
nlatut 18,548,000,000 cubic liichc>s, approximately 10,- 
T80,00<> cubic feet In other wonla. If a cubic foot of 
air weighs about 1 294 ounces, then each one of ua 
would Inhale during a lifetime of 70 years approxi¬ 
mately 435 tons of the "breath of life!" That Is. 
ahout 6 1/5 tons per year In other words all the 
cltlscns of our 48 states respire annually e58,000.(SX> 
tons. Or, the whole ’population of the world, ahout 
10^ billion tone of Air Therefore, the whole popula¬ 
tion of our world. In order to live. Inhales yearly at 
least 2 1/6 billion tons of oxygen. Now, since our 


world's populalloii Inhiih's nutiunlh about 2fKI frllUoii 
cubic fc'cl of nlr, It would lohiiie during the sumo time 
uIhiuI ').■> Irillioti cubic I'ccd of (AVgcij gas Accord 
liiglv, our world's uuiiual rcsplrallon would Hll full 
of air II tank wlilcli would be a mile sejuare at Its banc 
and about l.Tli.'i milos in holgbt And the world's 
veariv respiration of oxygen—the real "brentii of life' 
- would apiiroximato a similar tank almut 870 miles 
in height 

Such Is human hrc'ath—the ‘•hrcnlh of life'" At 
c-verv breath wc exhale wc begin to die, at every hri'iith 
wc Inhale wc ts'gin to live' It is eilhor rosiilratioii or 
cxidralloii Ycl wore the proiMirtions of onr "brcalh 
of life" to ho changtsi a llltlo weic It to contain more- 
ox.tgen or less oxvgcn than it docs whiil a change 
would also take [dace in some- of our hcHiih mecha¬ 
nisms' It wc‘ survIvcMl sin Ic a c-hange. It would c'cr- 
talnly affc'ct, jiorhupH radlcallv, both the tmlsations 
of our heart and the rc'-iiirations of our lungs, 

Copper Etching Facts 

I N the stiich of tho miorosirin Hire of nielals, tin 
etching of the specimen Is of fiinclauiontal Im- 
IKUtaiio" In the study of tho gc-ni-ral subject hv the 
Itureaii of Standards, cxipjicr was tin* first tviic to Ih“ 
csmsldcrcd The prliictplos mnlcrhlng the ctc-hliig 
of this metal arc dcveloisMl In a recc-iit puhlication of 
the Ilurcnu, Selentllic I’liiwr No 800 and it is shown 
that oxidation Is of prime Importnnet' A list of t\pl 
cal etching reagents la given and the relative value of 
the various reagents Is shown hv means of lllnstratloiis 
of etching of various forniH In which copper oceurs 
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Ofllce C^yrlitlit 1921 by Scventiflc American Publlehlnn Co 
Grcal Britain rixhta rMervotl llluatrated articles must rwit be 
renruducial witliuul perminsion 

'Ihr. nb)> ii Ilf IliiH jntntiitl tn Ifi rcrord accuratelti and 
Jill idly the lahHt srkntlfli, mcrhanical and inilaolrial 
rubies of the day Itt a ircckty jiiunial, it is in a poti- 
tiiiH to announce intcrcstiny deviilupmenti before they 
<11 c puhtished rlsciidicrc 

The I'kUtor is ytad to haie submitted to him timily 
<iitietes suitable for these rolumns. especially when such 
articles are an ompnnk il by pholoytaphs 

The Government Stepchild 

T IIOSK whd ri'ull/d wlmt ii ru<( Chufiil pHtent 
nystcui uii'ii'iR to Aiuortciiii ItiiiiiHlry nnd Ameri- 
cuii proHpcilty 111 Ki'iuTiU liHvt' oner moro mn- 
('(■i-diMl ill piialiluK tlii'lr 1‘ffortR in lii'lialf tif the I'atent 
Oflltt' to the point wlioro tlio Noliiii Hill Uns omorKcO 
into the dayliKlit of ('onure'iHloiml ('onsiileriilloii Thin 
lilll Is far from wliat thone licst ncnnniiiteil with the 
altuntion would like, hut on tiie prliieiple tliiit liillf n 
lout is Ix'tter lliuii no hreiid tliet are workinc for it 
We do not know wlietlier Hie Kenernl IndtOerenie to 
tlie fate of the |•ntent Ottlie 1 h due to link of renliy.ii 
lion of It'i contriluitlon to onr poaillon in our own 
uiurketa and tho«e uliroad, or to fuilnre adeipiiitely to 
picture Itu dcHiierate condition 'i lie (jiiewlionH aaked 
Ht every ConitreaMonul lienriiiK -uaked jeni afti'r year, 
deHpite tile tlioroiiKli faslilon In wliltii they aie an¬ 
swered caeh time tliet eoine n|i—ileiDonstriite coloasal 
iKiiorance of tlie whole patent system, of Its aims and 
its manner of tiililevlni; tin in 'J'hls litnoianee eviwts 
not alono ainoiiK tliose wlio liavc never had onasiou 
to Inform themselves and who tlierefore look uiion the 
I’atent oftke merely ns an aiterit for spendiii); the 
< lovernnient's nionev for Hie iHUiellt of a favored t lass, 
luit ispiolly amoiiit tiioso wtio have been foi venrs In 
< ontui t wltli tile facts 

The policy is jiliiinly laid down in Hie ('onstitiitlon 
and in the oii'iinie linv of tiie land that it is Hie hnsi- 
ness of Hovernment (o eneouiiike linentlon, that it is 
Bixsl husliii'SH to do tills and very laid business to omit 
It If tliere still lie aiiv wtio believe ttiat the patent 
< mates an nnjnstlllalile monopoly , who eannot under¬ 
stand Hint this luonoiioly is a Just one and an evpedlent 
one, who stlU disbelieve thnl slrony; iiiuents. and valid 
patents, and patents olitnliied wlHiln a reiisonniile time 
of ItlliiK, and prompt and ellliUnt Informutlon service 
of tlie sort whleb only tlie I’utenl (lince eon be hsiked 
to lo Kl'e, iiie anjon« tlie stroiiifesi liidwark.s of tlie 


lotliliiK on this side 
ks to the effort to 
lie eoloi s, tiie truly 


'I ill writii Is uiivtliluK blit a chemist, 
iiintisl vvlHi Hie existence of this prec¬ 
is heen lensoimlily familiar with Its 
tlionuli tliese lie liad fornotten On 
f Hie nrtiile we received a letter from 
eomiietent imteiit examiners, a man 
, and one whom vve happen to know 
nsileiiHoiis worker His field iiieliides 
uthetie nihlier He Rave us an awful 
prIntInK tills rubhlsh nhoiif aluminum 
all tile references neeessllile lo him 


tiad never lieard of such an alisurd jiropo- 
mnnufuetnre of synthetic rubber from 
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t We want to omphaulxe that tWs I* In tw> »eMe to tht# 
dincroitt of the man peraonaily. It U altogether dl*- 
creditable to the mmwer In which the needs of the 
I'atent OflSee are Mok met—but that Is all. The man 
of whom we epeak la witbont doubt making an honest 
effort to keep up ■with the march of science in his field 
But the demands upon his time and energy by routlue 
r work that ought to be performed by his subordinates, 
bv executive work that ought to be lierformeil by his 
equals and superiors, by the labor of Instructing the 
vast and shifting army of temporary employei's of low 
grade that occupy i’atent Office vacancies at present 
salaries, by the work of examination and adjudication 
! w'liieh proiHjrly falls on men of his class and of which 
[ he must shoulder mon' than one man’s share—these de- 
luaiids make It out of the question for him to keep 
I abreast of the times If lie isiuld find the energy ami 
Hie time to kwji Informisl us he ought to. It is lilghly 
f Itnprohalde that the I'nteiit Office offers him more 
than half the nei'essarv material, or makes this half 
deisuiHv oeeessihle lo him With the present quarters, 
the present cquiinnent, the present staff, the present 
hulurles, the present vvoiklng eondltions it is not ixissl- 
lile for the ratent Offiee to function in any dlreitlon 
lit anything niiproadiing full (lower 

III lS4h the (luteiit eMimitier was eltissifled by law 
iiuiong the verv highest grade of professional men 
The I’rlneltinl Examiners got the same saliiry as mem 
Is'rs of ('ongresv, the Kxamliiei in (’liief got the jiav 
i of a Vnlted States IMstrict .Judge The reiiiilrements 
of these (losltions have not heen lowered, as any one 
who will read one of the exnmtiiiiHon (iiiiM'rs im|iosisl 
11(1011 a(i|ili< lints will teslify' hnt the (losUlons them¬ 
selves have lieen fill delmsed In 7J venrs of rising 
(osts, [latent olliis- s.ilnnes have lieeii raisist, liariing a 
war-time lioniis of $J-t<) whleli is universal and tem- 
(lorury, exaetlv ten (ler cent Todav a tlrst (lass pat¬ 
ent examiner. If lie is liii k.v, gets as mueli as a fiilrly 
• omiielent liookk.ee|ier or a (iriqsjrly uni<iiiir/ed ele 
valor iiinner Case after tase has come iqi In reteiil 
veurs wliere a <om|ieti-nl examiner has left the seivjis' 
III go Into eonimeK nil eui|>lovnieiit of Identleiil charae- 

Aiid till- contrast in working eondltions lietvveeii (lat¬ 
ent examining on lielialf of Hio jieople and [intent so- 
lieitlng on heliulf of maiinfaeturerb Is unspeakable 
A nieinlier ot the Itnlisli Patent (tffifsi staff won the 
Eugene Higgins (iri/e ol ibH) for the lH*st (lopnlar 
essay on Hie JCliisteIn theorlisof relalivlly '1 Ids could 
never lia{i|ien in U iishington, nftei meeting the de¬ 
mands made iqion him In his I’atent (ifflee work, no 
I oiiNi lentioiiH examiner would ever have tiui<> or mi’iital 
energy lo muster Hie siihjei t, let alone expound It 
111 mmiv i<s[ie(lH tlie Nolan Bill is inadequate, but 
It lias traveled so inmli of Hie [lath tiivvaid ultimate 
(lussage th.it wliatever of relief it affords can lie had 
quickly Evervliodv wlio Is interested In Is'tterment of 
tlie disgraceful conditions in ttie I’atent Oflhs- ought to 
get lieliind tins hill Brite to voui Senators and Ue|e 
resentiiHves tislnv and get everylimly else whom you 
can liilliieiiie to lend Ids weight in siipiioit of the lilIU 

Conditions of Success in the Merchant Marine 

S INl'K the .S(mlilsli War, that is to stiv, for nearly 
a quarter of a eentury. there has lieen a more 
or less [lerslsteiil effort to nwnkeii the I'nited 
States to the need for n merchant marine 'J’lie steady, 
and in late years [ihennmenal, growth of onr foreign 
trade necessarily gave Increasing emiihanls to this 
movement Before the war, It was estimaWsl that we 
[laid out nlioiit .'WHi million dollars (ler year in freight 
(barges to forelgii-ovviied shipping e(im[janles, and It 
was urged that if we hud our own Hhliis, this large sum 
of nuiiiev would he diverted to the United States 
Todav we own such a fleet, but, unfortunately, Its 
(inilltulile o|H‘rntion Is handicapped by shi[iping laws 
which imiiose sudi a heavy handicap upon American 
Mhi[is that they cannot possibly comiM'te wltli those 
which fly n foreign flag This la true. In spite of the 
fact that the general Increase in wages throughout 
the world has brought this element In tlie cost of ship 
oiieralions well up to the American level Thus, thanks 
to the laws governing the operation of American ships, 
our siileudid new merchant marine finds Itself handi¬ 
capped by having to carry much larger crews than Ita 
Lximpettlors The accommodations for our seamen are 


an m ih 

wonid Otske wwy a aits 

envy. TUn fftuMwwi* prtv1«loh taf 

won, ao far ft* health and bodily «ip 

cetned, la aU to tfee good and vrtU meat ; 

hnt anyone who is familiar with the ^WOtdifni'Of.aiup- 

ping operations will reaUee that thi* gdYaaoeiMiit ot 

the eondltions of housing, food and Work tgUXani 

such a handicap «|»n our ships that* If we a» to 

comiietp sucwvssfnny with foreign-ownod shtpa apd to 

carry oU of onr own traile and a reaeonaWe shioje of 

the trade of the world, it will be aJisolvrtely neeeesary 

for Congreaa to make good the difference In the shape 

of a very substantial annual sulisldy from the national 

treasury, 

Either that, or our shipping laws must undergo a 
(liastic revision. 

Hitherto, those ot us who have striven to awaken 
the United States to the commerctal and naval advan¬ 
tages that would follow from its possession of a 
[powerful merchant marine have found that the mere 
mention of the vvoid '’Nul'sldy" has acted like a spark 
in a powder miignidne, except among the pooplaa who 
live along tlie seaboard and have an Intelligent and 
sympathetic uniierstanillng of the shipping (lueation. 
There is this difference, liowevor, lietween the situation 
today and then Formerly, wo possessed no merchant 
murine Today we [Vissess a great fleet comixiaed 
largely of reeciitly-hnllt and thoroughly up-to-daba 
freighters repri*seiitliig, so far as the one-half of 
It owned hv the Slii|i|oiig Board Is eoneerned, an outlay 
of about four hllllon dollurs of Uncle Sam’s money. 

It is certain that mutters eannot go on as they are. 
liHiuy the (qiernUon of these ships Is a losing propoal- 
flon \Vc cuiiuot go out of Inislness, for one reason 
hecniiBo nolxidy in these times of terriflo dcpressliiu and 
utmormally low freights would core to buy our ships at 
any reasonniile (Igiire. 'I'hat being the case, what does 
Hie nation wish to do with this s|ilendld property? 
Are wo willing to sell the ships for a mere fraction of 
Hieir cost? Slinll we let tliem rest at moorings? Or 
shall we bring a little national pride Into the matter 
and send these vessels, well I'qnipped and manned hy 
Araeniaii crews, to dlspla.v the American flag on uU 
the seven seas, with the assurance that the taxpayers 
ol the (siutilry are, fo a man, Iwhlnd the great venture 
and will thiq-rfiiUy miike gissl u deficit which is largely 
due to world eondlllons over which we have no control. 

Reducing the Bill for Federal Printing 

H ow many poo[ile are aware that by far the 
greatest printing establishment In the world 
is located at Washington and run by the 
Federal tJovemment? Furthermore, how many of us 
know that the uuniial lilll for Federal printing reaches 
the huge total of 14 million dollnra? 

The Hovernment I’rlntlng Olllee is engaged In print¬ 
ing that unique [uililieatlon known as Uie CongrvtsUmai 
Iteiord, a stuiiendous undertaking In Itself In addi¬ 
tion to this, It sends out hy the ton various Oovernment 
diH'uments Now, tlie annual cost of turning out print¬ 
ing at this rate is about 12 million dollars, and In ad¬ 
dition to that, outside printing is done for the Oorern- 
nieut to Hie tune of two million dollurs per year 
There Is no question that the extravagance which 
marks all Hovernmeutal work has heen flagrantly evi¬ 
dent In conniH’thm with this outside printing. Mail¬ 
ing lists are not ke|)t np to date, and cohskiuently. 
memliers of Congress, the [inhlie press and many Indi¬ 
viduals who have no use for much of this printed 
matter, rontimie to receive It regularly year after 
vear And therevls the tendency of Oovernment ofll 
elnia, outside of those who are members of CongrCM, to 
have their speeches and pronouncements printed for 
broadcast distribution We learn thflt from July 1, 
11H«, to Neptemlier Hi, 1019, the total number of 
siieeches thus jirlnted nt public expenae reached a 
ilgure of over 30 million copies, calling for over 69f,000 
pounds of white print paper and 568,000 pounda of 
manlla envelope paper The total cost of this Item 
alone was 448,000 dollars. It Is to be hoped that the 
committee which baa this matter lo hand will put In 
the pruning knife with a mtbless hand. We can coll 
to mind no other waste of public mdnays that hM b««a 
so stupidly wilful os this. 
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A iiflUl0gr .k «riM£ Ik tl» tMtft 

ottmtrn A arttun itoemonil toatmunwt'nauufactum. 
Xbl» uvMi«t9Mt liOifA torn of a liXtTaitse switch 
which iSNWi Uhm^fat <*• «tii»>ratimw «t the alacle 
«caie »t Amob >401 to 1,010 Tolta. The cncltofa handle 
IR iwide In tIN tMm ^ a Aat ml, which may be pulled 
more or ie» 0«t Of Its slot if tJ^e aide of the Instru¬ 
ment case. A Sfrlea of fEadaatlons on the side of 
this sM&« Indicates how tlie scale reading should Iw 
multiplied to order to obtain the correct value foi any 
wetting. 

Etoctrte Tiweli fair Foondry Uoe^A storage-battery 
truck of exceptionally rwgged constructiou has re¬ 
cently been developed for foundry us*), such ns In pack¬ 
ing and transporting pots in the process of making 
malleable castings. The truck has a carrying capacity 
of 4,000 pounds. The lift mechantsn) Is a completely 
enclosed unit, all parts of which run at slow sjieed 
in oil baths. The driving unit consists of n tolnlly en¬ 
closed motor dirtfcUy c<mnecte*l to n worm gear driving 
through a four-lievel pinion differential to the wheels 
All units are atandardlzetl and built on an Interchange 
ahlo system. The complete unit la 12 feet over nil In 
length and weighs 3,000 pounds 

Transatlantic Radio Telephony.— The realization 
of transatlantic telciihoiiy for eommerclal luiriioses la 
another object of the radio iviitral iiistallalion, aiioui 
Irig to li F W AloxanderNoii. the well knouii rndio 
engineer. Tranaatlantlc telepholi,* will no douht, he 
a luxury for some time to come The rndltifhm Inten¬ 
sity needed for telephony Is much gienter (ban for 
telegraphy, and a plant rteslgnial purely for telcphoin 
might prove problhltlvely exia'lislvc However the 
llexllitllty of the radio central where luiv niimlver of 
antenna* can be combined wlien riesinal to produi*)* a 
more effletent radiation will make an extra isiwerful 
trmismltttsr available wlien nw'dwl, while the plant 
iiinv la* used in a more economical wny at other times 
for telegraphy 

Flameproof Motors.—Experiments have been under 
way In Enginud with a view to hmling a means of pro 
ti'(ting motors and otlier tdeitrical (spiipment with a 
form of enclosure which, although tiffortlliig a veut to 
relieve the force of an Internal explosion, would not 
(ouimuulcnte a flume to the oiitaldc llcHults have been 
obtained by flange, gauze and plate ]iroj(*ctlon, hut It 
apiJCttrs Uiat further research Is m-cessnry lK>fore there 
Ih conclusive evideuf'e that an\ partUnlar design can 
lie relied upon to produce complete protection There 
IS a genuine demand for a flameproof mot<ir in miwlern 
loal mining operations, in chemloiil works, and In 
motion-picture laboratories where vast mnss<‘s of 
highly luflammahlc film are imperiled by the proxlmltv 
of unprotected electric motors 

A Switch with Indicator Clontacta meets the r«- 
(julremeDts when it la important to provide for the 
iiidieatlon at some remote point of the isisltlou of a 
disconnecting swltih Such an Indication Is often of 
value at the isdiit of control of tircuit lircakers In 
series with the diaconnect, anil servt'S us a |>ositlve 
check on visual Inspections that have lieeii niiulc pre¬ 
viously In the new switch n aeparnting Insulating 
tube serves to provide for the making of an nnxlllnry 
contact with a small swlti-h operated by the main 
lilade This secoudarj i-ontact cIor*>» and opens tlio 
circuit of the aignul liimpa located at the distant point 
or poluta. The clr*nilt through the anxtllnr.v switch 
Is not fully closed until the main switch blade Is In a 
fully open or closed position A positive satety lock 
prevents the accidental movement of the disconnect 
after It has lieen properl.v set 

A Radio •Call Signal has been developed by the 
llrltlsh Post 0(ll<s* which Is claimed to la* pnrthiilarly 
free from llabUtty of interference from jamming or at¬ 
mospherics, aa*ordlng to The Technical /fet'ieic 'lire 
arrangement employs a single valve note magnlller and 
a thermo-lonic trigger relay, such as that descrilied 
recently before the Institution of Electrical Engineers 
by Oapt. L. B, Turner, and Its special feature is a 
retardation device which pn'vents the call hell lielng 
operated before an uninterrupted "dash” 15 sneonds In 
duration has been received The current from the 
Tamer relay actuates an ordinary Post Office electro¬ 
magnetic relay, which starts ebargliig a condenser 
through a very high resistance It Is only when this 
condenser is saflhfleatly charged that the dropping off 
of the first P. O. relay will cause the discharge of the 
condanser to affect a second P. 0. relay, which In turn 
rings the enU bell. The method of retardation depend* 
Ing JTOOo QhArglnt a oondenaer klovrfy through a high 
realatance has been uaed by the Past Ofllee on call sig¬ 
nals tor Mbmartoe cshle elrenUi for some years 


SdoKW 

Slcgsr Wome«7— director of Physical Educe* 
tloo at the University of I'eiinsyivaiiia states that 
statistics of women's colleges covering a period of 
sixty years show the average college girl of today Is 
an Inch taller than tlie college girl of 1360. These 
statistics also prove the modern girl Is six or seven 
pounds heavier. 

Shipping Explosives. — The Forest Products Lab¬ 
oratory H|H*<-iaily deslgtind a box in whlih to transport 
TNT and the laix-testing macldne which we liave al¬ 
ready iltuHtrati>d has Iwen tis«Hl In milking the tests 
Boxes which are Ixdng tested and which will probably 
Is* accepted arc* appruximiitel} one foot Mcpiare and 
eighteen inehes long. 

Nitration of Unbleached Pulp.—The aeries of tests 
to determine the suitability of vviHshmlp for nitrocellu¬ 
lose that have been in progri*s« foi some time at the 
Forest I*rodu<-ts Lalniratory liidicntc that bleached 
Soda and sul|,h)tc pulps contain a comparatively high 
jvercentnge of Ix-ta-i'elluhisc* and that cellulose from 
W(hk1 and cellulose from *otlou n-prcseiit different 
chemical aggregates Sltrnthm tests <>n nnblemhcd 
pulps linlkate that blcnihlng is nnncccssurv 

An Electric .Scoreboard for Registration of Votes 
Is now being considered li.v the I.egIsInUue of Ihc Miil«- 
of Nevx York 'I his would pcniiit a <|iiick aiol men 
rate cMiiiit of votes east, in iiiidllloii to culling Ihc roll 
The only danger Is that the electriciil flush would Is- 
iinrcoorded Bin this dltllcnltv has been ovenome 
hv having the signal rcgisteixsl liv a photostat which 
Is iicrfcally fcnslhle Kiu-h usMcnihlviiian would have 
thrcH* push hiitbms, one for "present " one for "no," and 

Elevator Accidents. — Considering the number of 
elevators In .New loik I'llv, Kt.'iK) in all, the pci- 
lentage of (ic< hh>nts Is very smiill Indeed <bi ciicli of 
the thrw liuinlri-d uiid llilrl«‘cn working (lavs of lillP, 
SIX million piis.scngi'rs were i an led through the lO.iHRI 
miles of elevator shafts, milking a total of l„k7S.d(KM»<X» 
pussojigi’Ts for the year, but onlv one pass<*ngcr out of 
every 87,.'5<aMKIO was kill<>d in the elevator tups This 
is owing to the oxis-llent Insinillon by the olllce of the 
.Snjierintendent of BtilldlngH and also by the in«iirniice 
companies 

An Interesting Exhibit is being held at the 
Amorienii Museum of Natural Hlstorv to show the 
probable structural ihanges In the evolution of tin* 
forellmb from the wing to the paddle Take for ox- 
ample the aiicc'Htrv of the penguin, In which there was 
a forellmb mislllh-atloh la-fon* the rtliipcr like wing of 
the iiengnin was dc*v*'loiH'd To be ailaptcd for living, a 
limb must l*e light and at the sann* tlim- strong 
enough to support a large snrfiux* of memhriinc or 
feathers siiread for flight I'or this reason the wing- 
lames of birds of flight are hollow, slcmh-r and long, 
hut for swimming a limb must la* strong and furnish 
supiKirt for a oomparathelv narrow puddle, so the 
bones are solid, short ami stout 

Famous Trees. — The American Forestry Associa¬ 
tion aninmncH-H a list of tices that liav<> been |ila<c«l 
In Its hall of fame for trees with a hlstorv The idea 
Is to preserve famous historb iil trees and t<i mark 
the duti'H that had a great intliumcc on Anicricau 
history, such as the arrival <if .lohu and Oharles Weslcv 
in America The tr<*e iiiidcr which Wesley pn-aclH'd Is 
an onk tree still sraiullng on st SInioii s Island The 
Webster tree Is the tree on whnh the great orator Iniiig 
his »<-ylhe, when In* tliiallv dm-lded to go to I>urt- 
mouth College To mark the U.">tli anniversary of 
the patliflnding expislUlon of Ix'Wls and Clark a tree 
has lM*en si*lc<'fp(I where tliev lield one of their first 
eouiieils with the Imliaiis after leiiving St I.miis The 
tns* was 150 years old at least hefore I.ewis and Clark 
comp*sl lielnw It Nominations to the Hall of Fame 
are made by various aHwa-iutloiia all ovi'r the country 

The State of RuMiian Science. — A movement in 
being started to provide Itnsslnn silentlsts and men of 
letters with literature whb-h they missed so sorely 
A (swtalii amount of scientific rewaireh ami some liter¬ 
ary work still gttea oii notwithstanding the Bnlshevlkl, 
who are losing aomo of their hostillt.v to s*-leutifl*- and 
literary vvork, and what is left of the oms* nourish¬ 
ing st'leutlflc life of Kusalii has now l>eeii hrmight to- 
getlier Into two special rationing organlzHttons which 
Insure at least the bare nei-esaltles of life for them 
Several uclentlflc men have lieen particularly Inter¬ 
viewed aa to whether anything could he d<me to help 
them, as practically w> iKsika nr piihlleattous have hern 
received from abr0a4 alnce the remlution A strong 
commlttiee of BtiHA aclentiata and literary men have 
been formed and there la now no obatacle for the trans- 
mlsslni) of fhhi needed material. 


' Industrial EfBci«ncy 

Amarkan Coal in Northern Europe.—Opinions as to 
the prosjiect of tlie sale of Anierlean coal In northern 
European markets vary Homewhat, but agree on tlie 
whole In the Idea that the trade in the near future 
wdll assume a pre-war nature mid ixuiditlon except that 
it Is likely to he in much larger volume—that Is, the 
demand will he mostly, if not entirely, for special grniles 
of coal foi U-ehnleul use, jiartleularly for tlie mauu- 
faeture of gas 

Corrugated Wire Glass.— By incorporating slight 
eornigutloiiM oi niijiles in wire glass, a leading wire 
gl-asH maiuit'ni tiir<‘i elnlins that he has evolved ii glass 
that throws the light all ovc'i the building Again, 
this glass Is slnniger anil more diiriihle, being made in 
one solid pi<‘<e Mild not in luvi'rs with the wire tM'tween 
It d(s-8 not iei|iilie spedul loof nienihers for installa¬ 
tion and tan he used In ( nmiec tloii with other corru¬ 
gated materials for skv lights, side walls, and roofs 

A .Substitute for Cork.— A chemical works at 
Hnienn-lxoeiiigNleld bus In-eii ciirniiig on expeliiueiits 
with a view to llndlng a substitute for lork, says ii 
I’lngtn- (onespondeiit in the 'J'lnicx Tuttle Supplement, 
anil thcM* have now ksl to taiiglblp lesults "I'urf 
trealtsl bv a spei till iiuteiitisl proi-ess furtiishes a ma¬ 
terial for iiisiiliuioii and building purposes tlial Is said 
to be, ill most respei ts, not uifi-rior, and m some 
suiierlor, to lerk '1 he prislin t Is reiiorted to he tspiiilly 
light, him, iiikI seiiiiil in oof, to possess great Insulating 
prop* riles, anil to be duinp-]iria)f 

Oiling Shafts Irnm (he Floor.—Accidents often re¬ 
sult in till I muse el oiling 1 ransinissliiii shafts In the 
iisniil wav, naiiielv aloii a hd'iv ladder With a view 
til * linilniil ing the neiessitv nf uMug a ladder loi 
oiling shiitls, an ,\iiii rieaii imiipaiii has recently intro- 
dueed a long-ilistaiii i ollei, so In spi ak, whnh i.in Ik* 



iiljis iibiive with Ihe othei hiiiiil 'I he oil Is fureed lit) 
tin* tnlie hv nir tnesHure 

The Portable Elevator has come into it.s own of late, 
es|M'iiiilh siiiie the seaiiltv ol hnlldiiigs einupelled 
niaiiiifaeturei s aud others to ntili/e their siinee to the 
iiliniisl I’oitiible elevalors are now lioliig employed 
for no end of pin poses, siiili ns piling liui rels, eases, 
hugs, bales miieUhie iiiirts, and i rates Any goods, 
hugs Ini lulled, may he piled nij to the eeiling—straight 
up from the aisle 'Slepidiig' the imi kages or hags 
and wasting half the spuee iiloiig the iilsles has been 
eliminated llirongli Ihe use ol the isirtiihle elevator 
'Ihus the still age space has been inerensed without a 
single ehiinge in Moor s|iai<' 

Wire Partitions for the Factory.—Security, order, 
ellh ieiii V Ihris' tilings that go ii long way towarii 
uiaklng aiiv iilaiit vv hat It should Ik* --are guiniKl through 
Ihe Use Ilf piirillloiis of some suit in order that tools 
and materials mav iidI he lost, mmplins*d, or stolen 
-Ygiiin, where parlitions divide each depaitment Into a 
working unit, llieie Is less fridniii lK*tvv<>eii workeis 
.411 unite to give Ihe sysleiiiatie efteetiveness that Is the 
aim Ilf eveiv laitoiv exiintlve To siinplifv the pni- 
titlim problem iheie has tieen liitrodne*“d on the 
market a svsti'iu of seitlonal win- partitions which 
enatiles aiiv one to erei t stink room- tool risnus and 
divisions qnli kh niiil with the least fnnible and ex 
IM-nse l.verv seilion is a lomiilete slniiilHnl unit, I'a- 
ellltatliig eieitlnn on ilii one hand, and ehiing*'s on 
Ihe other .Sin li iiaititions )n ovule the security of u 
wall vet olisiinil m-liher light nor air 

An International Chamber of Commerce has been 
formed III a Purls meeting as the lesnlt of the Inter- 
iiatlonul Trade (’onforenee held iil All.iiilii Cltv a .veiir 
ago '1 III' I iiiistil III Ion of Ihe Inieriinl limiil (''hamhei iis 
ndoided hv Hie loiivi-nlion ]viii\iileK Im sliniig inillonal 
III gaiii/ul ions vvhiili will nssnie Ihe due 1 e|ii eseiil atloii 
Ilf the inuln tssinimile lons's of em li iminliv i epre- 
sented A liomd of dlriHtois nmsUilng of Hirer nieni- 
l«'is seleiled iioni ea'h of Hie iimiililes, Belgium, 
Franc**, (ireat Britain, Hah and liiilled Stales, will 
serve for a tM-iinil ot ihiie vears 'I lie iMiurd of di- 
rei'l*<rH iiiiiv selei I a lliiiiled inimber of .iililltlimal di¬ 
rectors friiiii eiiniililes not alieml.v re|iiesenieil on Ihe 
board I’aiis was i hosen as the Iniei n.iHonal head 
(lunrters, a flue linlliling sitiiulisl at It me ,lean Coujon 
having been sei iirtsl for tlie pni(iose The |)urpose of 
the Internatloiiul Fhamhei of (.'niniiiei i-e, as deflriisl by 
the constitution, is as follows "'|'o fai llllale the com- 
inereliil iiiterismrs** of iialloiis, lo secure harmony of 
action on all Internatloiint inieslions uffei-tlng eom- 
nierix? and Industry, and to proinote jienee, progress, and 
*x>rillnl relations among isnmtries nu*l their eltlze,ns hv 
Ihe enfliverntlon of Inisliiess men and their organlraHotis 
devoted In the deve1o|niieiit of lommeri'e and liidiistrv " 








Shipping Coal by Wire 

The Springdale Undertaking—A Great Power House at the Mine Mouth 
By Robert G. Skerrett 


G r,M'’l'tA'l'rN(l jKiwcr III! (I liii^c sink' ill tlio >11)111' 
iiimilli Is (lilt (if i 1 h> ('(iiiiiinili ifnilcH IokciI ii|miii 
IIS li\ inn piirtK i|iiitliiii In (lie Wuild \\ ai Itnii'iitH 
a niiisli'r ('Oitiiil stiiMnn of tins (haiintiT startnl 
snr\l((' 111 SprliiKdnli' J'lMilisi hinilii, (in tlu' Allt'Kliniiv 
Ulvni siiiiic inIh'M aliiiM' rirfsliiin;li It is tiplcal <if 
wlinl arc raindh (nniiiin to in 1111 effort to ciinsarM' 
coni, to cut (low'll tiinisporintloniil clinrRcs, and to I'li 
aide ns to dlstrilnilc cncrRl/niR (iirrcnit at a unMlcrntc 
prl< 0 llironiilioiil 11 wide radius of atipli<alioii 

It has lictoi mitlioiitatlvclv declared tlint to nnne 
!H), 0 «K),iMK) Inns of aiitliracik' in the isinrsc' of a \car 
linolvcs the i onsniiipfloii In Isolntf'd steam tilnnts at 
the uilnes, of ipiiic U.iWHl.iKX) tons of (sml, while If thi 
iKKKlpd power weii' Rcneiated for this service at a Rrent 
central plant onh I.imsmkm) tons of fuel would he re 
iininal 'I'hat Is to sn\, II would he [Kissllile li\ sinh 
a procedure to efled a sin Ini; of snhstantiully 8 !» [ler 
coot' With these fails hefnre ns It Is comparathely 
easy tn aiuirei lute the siRnUli inn e of the SprlnRdale 
StHtlon, which Is intendisl to furnish electricity to a 
((insldcrahle nnnilici of inhies and to steel utils and 
stisd fiinnu'es hiiiR within Us zone of distrihution 
The ultlimite iinn him eu(iacit\ of the station will 
Ik' aliont mxi.OiXi kilowalts. and. in a eeneral wat. it 
tyfiltles the uiiister (eiitral iiluiils that are iontemplsted 
for the ploposeil snperpow'ci rone of the north(*HStern 
Atlantic States 

The Sialnitdale I'owci Station Is the ontwnie of a 
contract eiilered into lielweeii the (iovernuient and the 
power cornpinn In Ihc hitler (iiirl of Jfllh At the 
time of llie nitrecmcnt the fedeinl aiUhoritles pledged 
theinsoUcs to iidMime Hi per i cut of the cost of tho 
undei takini;, this i isipei ntloii UdiiK essential to pro¬ 
mote the pnimpl slatt of the enterprise Tho scheme 
hroiidiv was In uni the riltsInirRli dlstrlit In tnanufac 
tnrinit tin Inisli inutcilals foi mnintions, ships, etc 
and to slimnlali the milpnl of (onl for use elsewhere 
throiiRhont Ilie lounlK Wliile the rearnii; of the 
slrnitnre and m cipilpplni; wcic ofleeled loo late to 


I oiiihoisliiR exhansf sti'nm lan he led hack to the lioller 
fil'd thus lessenini; the nmoniit of fuel to he hurmsl 
to lirltiK that wati'i up iikiiIii to the iN.illim point 
The hlBRei the steam jiliint tlii' Rreiiter the ninomif of 
wiili'i' lUK'ded for this service AecordinKh. the SpriliK 
dnh' fiowerhoiise was plncssl neht on the AlloKhein 
ItlMT from whidi the Hlterlnir s.vsteni draws a million 
uallons (lull) This instniintlon Is deslaned to deal 
with the acid condition of the river water when tin 
Alh'irhein is low , lieforc the water rvaicbes the IsiJIers 
It luissos throuRh eviiinirators which dispose of harmful 
Imimrltles 01 tronlilesmue mhieral iiintter In Buspenston 

'J'be hollers nr<' of tho watertuhe tyfie, each havliik' 
I'.'JIMI square feid of heat !hr surfais*, eipilpped with a 
siiperliealei. and (iipuhle of muIntniuliiK a vvorkliiR 
pressure of .iriO |s)iimls Coal Is delivered to these 
hlR steam Rcnerators hv Riavltv from elevutt'd hiinkm-s 
the fuel descciidluR tIuouRh ehiltes to underfeed 
Slokeis Soot hloueis kec'p tho hollers cleati so that 
they can run eoiitiiiuously at ma\ltnum etfidemj for 
a month without aiiv of them lieiuR shut down The 
automatic stokers arc driven hy electric motors The 
ashes me handled meehantcnlly and driqi Into a larRe 
tank or hopper csintnlninR water, where thev are luime- 
diatel.v qiienehed From this pit the ashes are with 
drawn hv bucket dreilRcs and dumped Into ears for re¬ 
moval The isiiiit to he kept In nilml Is that onh 11 
handful of opciafhi's is jievessary In the ftrer<Miui and 
III deal with the ashes 

At the piesciit time, the oiUroIiir fsivver service la 
taken care of hv two of the latest nnslels of steoiii 
tuiho Reiierutors eadi of which Is ratcHl at 'JKMMI kilo¬ 
watts, that delivei eiirreiil at IL’.IHM) volts to the bus 
burs of tlie trunsmisHioii system In acldltion to these, 
there Is lustiillc>d a ”,.'i>K)-kllowiitt steam turbo Rcnerntoi 
which funilshes eneigy for numerous electric ally- 
driven MUxJIlnrtes The adoption of elec file In place of 
steam drive ellmlnatc's a Rreiit deal of pljiluR and does 
away with the raclluthm loases and leakage' ineicteiit 
to the use of steam This arraug(>meut makes for 


luarkisl (H-onom.v In csial consumption. The house tur¬ 
bine. In ease either of thc' malu generators Bhovild be 
shut down, can he put on Uie Hue to help to meet the 
load. 

Probably one of the most Interesting features of the 
Springdale Povvew Station In Its taaircc of fuel and the 
iiisjiuer In which the coal travels from underground to 
tho capaeions hunkers situated high above the boltera. 
rile lied of coni that Is l>elng worked lies close hy and 
extends under the river, the operating tunnels imsslog 
from shore to shore at a depth of tIO feet TTve de¬ 
livery or hoist shaft Is Just to the nevrth of tho iwwer- 
liouse, and over this shaft rlsea thc tipple which cTuahes 
and assorts thc csial preliminary to passing It on to 
ladt (siiivevors which carry the fuel to the Btatlnti 
liiiiikorN or to tho nelRhhorlug storage yard I'ho l>elt 
(Miiveyors, eruMlieis, sereena, elevators, etc, are all of 
them funetnincsl elec tiIcallv 

The vc'ln of coul, whidi will probably sufBce to meet 
the wonts of the plant for Ivalf a et'iitury, haa u gen 
eral vertical thickness c>f feet, and the fncl over¬ 
age's iH.VoO Hritish thermal units per ton The seam 
runs liclow strata of cHrh(inais*cius slate and sandstone 
-the latter alsmt ’J." feet through, and aUive this for- 
luatiou is a heavy heal of gravel The sandstone, so far 
as osploratory horlngs reveal. Is devoid of flactures, and, 
therefore, it Is not exisH;ted that thc miners will 
ciieounter any serious leakage from the river flowing 
past overhead As n mutfc>r of precaution, nevertheless, 
dilll boles are being sunk 75 feet In advance of the 
headings for the punsisv' of detecting any fractures iu 
lime to chc'ck inllowliig water hy uiccvns of compreacwl 
air. When the coal in the line of Uie tnnnels has been 
lemcivwi. as tiu' miners progress from wi>«t to east, the 
sv*nm will then Is; followed Utruiighout tho projyerty 
situated on the far shore, and the tunnels will there¬ 
after serve n» transportntional channels through which 
the mine cars will travel to and fn>ni the hoist shaft 
conueetecl with thc tipple. 

It will prohahly lie wondered why the central sta- 


Tlie successful opera- 
thai of a Rreiit cential 
station within easy 
reach of coal Is not 


solved merely h,v iilnc- 
Ing such a plant In the 
heart of a coal field and 
next door to a mine 


mouth It Is ecjunllv In¬ 
dispensable that there 
be immedintelv availa¬ 
ble an ample supply of 
water for condensing 
purposes, so that the 
hot water obtained by 



General view af tbe SiirtBCdak atine-nottUi pawW hMM 


tion was placed on one 
side of the river While 
tbe coal field l|fw, in tbe 
main, l>eueath tbe d|>po- 
site shore. ThU Is eas¬ 
ily expiatited. The Site 
chosen foe .thh atrae- 
ture was on* of ^ tew 
remaltling goodwtaad 
tracts or butd or the 
Aiiegbcay River eolta- 
bte for manttfiwittiilng 
pnrpoaes. 1^ MBhtkeee 
an am of WMMd tWMd 
overlyin# a Mfn fetRsa- 
ttoR and vfab 


watWr'IehW. 

sewn, in dtnrtat tte 
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Ifovr FtMlmwi Space k Sold 
, . Bf A R. Surface 

M Ulirr of ut bate «toed In front of a 
ticket wiaCew while the aumt dick¬ 
ered over tbe tetejtbone with e mysterious 
<'«*tral sutborlt/ somewhere for the 
privilege of aelUng ns Pullman accommo¬ 
dations; abd uoat of os have doubtleas 
wonduwd lust where this arbiter of o«r 
fate was located and just what sort of 
Hysteni tt was that governed the business 
of making and setUng those reservations. 

Those of n» who have got nlmard the train 
to And another in possession of tho berth 
for which w« held a couiMin, with a por¬ 
ter and a conductor supremely Indifferent 
to our pi'oteatatlcms, will perhaps be will¬ 
ing to credit the statement of the A’bjc 
l ork Cental Mapaaine that the systems 
In nse heretofore have not l»en very sat¬ 
isfactory.' But according to this au¬ 
thority, the scheme latidy put Into effect 
fitf the control of all HuUnmn husiness out 
of the Grand Central Station In as ef¬ 
fective and as simple la o[»eratiun as It 
Is elaborate in design. 

The equipment—all of which was aixH'lnlly devised April 10th, New York to 01 
and made to onlcr for this purpose, even to the tele- tie conversation gts-s ovtT I 

phone arrangement—cenlers at a dlstrlhullng lM)ard 18 seller and the clerk ut 

feet long, feet wide and 2'Xi feet high This for Its i-euter 
whole length Is surmounted by a rack contnlning 7’leiref ffrlltr- Ohicttgo. Tlnirsdav, Aiutl K 

pigeonholes which acconumsiate 100 sets of dlagninis lower.” 

for as many different outgoing cars 1‘ulhnaH Ctrrk at rtlMirlhnllnti Itoanl "All rig 

The distributing boartl is divided Into three »‘ctlonB. (indieuting that he e.m illl the older i 
and the whole table surrounded by c-onifortiible, low Sctici ‘177(5' (nuinls-i of railroad tUket) 

swivel chairs for the twelve <it)«rators Ktich of the fVtfA ‘Teiwer 12, ('ni -42, 27, Clihago, 'lhuiM( 

throe sections t'ontaUis the diagrams of nil I'nllman Ajirll lOlh, 1770 ” 

<ars of certain trains, there are four dlstrlhutorH for N'cl/cr KeiHuits this 

a section, each operator lieltig ssslgneil certain trains While this is Itelng re| 

Gn the table in front of the distributor Is a duplicate cJiecks with the dlagraui 
M>t of index lights and she Is fitted with head nsTlver ticket johuIkt Is ns-orded 
and mouthpiece. the spats* in gl\en to the 



A Rural School Museum 

By tklmund (.lonaway 

I poll I'f Ji nil Hi hfhool can ho a 
Iuii>.eiiiii and hIiks* thi* whole of out 
- N to (lioosi* from, little tumhle 
III lie evpeneiiusl in making II t-eliH'- 
.Main peo)ile think that a iiiiiHeuiii 
(I eiiiiHlKt of a tsdlei tlon of speel- 
ke])! ill a blinding, eostlng iil least 
l\ thousand dollars Hueh Is not the 
siiiee a iiuiseiim does not need to Is* 
I lU or cost a large sum of nioiiev 
ii\ rural schools hate good eoll<*e- 
ol Mgi h iiltui III protlucts, hut there 
main Iiioie IhliigM that should be 
I It Is reiiHoiialilo that the best 
tioiiN slioiilil alw.iys bo of the eoin- 
r\ ill whiili the school is aitiiateil 
i:ru nil uiiil the i ol|i>i | ion sliould Ik* 
lest prisliieeil In i oat niimiig loui- 


riihago 'I’he following <r\p- 
r (he wire Is'lween the thkel 
It the rnlliiiaii disiribiiiiiig 


.'hieago, Thiirsdav, Aiutl Kith, 


While tills Is lielng reia-atisl, the I'nllman el<‘rk 
cJiecks with the dlagraui as data i« mlUtl Tin- 
ticket nuuilsT Is riM-orded on the tin tllagrani hefoie 
the space Is gl\en to the thketsi'llei The stiifi of 


The perfection of the plan involved the InstnIUtlon oiK*rntors is tsimiiostsi of pteh<*d experts 
of a very simply operated hut most elshorateh con- There are many aihaiitages gained for the hiiy er i 
structed special telephone system by the engineers of \vi>ll as the si*ller l<y the new ststem No longer iiiii' 

the New York Telephone rompaiiy The ticket oftltx's the traveler slnnd in lint* before a IMillman windov 

at Grand C'etitral Terminal and lilth Street Station, while he waits Ills turn to piinhase a ticket for ibii 

and the (Jonsolldated Ticket Ottlces ut (W Broadway, 57 or lierth When he buys his niilroad tii ket the snii 

Ctuunhera Street, 81 West ihind Street, 114 West 42nd clerk N ahio to fit him mit with I’niliniin spine and, I 

Street, New York; and 33(1 Knlton Street, Brooklyn, all addition, the passenger knows lnira(*diatel\ whethei 

are connected by direct wires leading to the dietrihuting desired aecummodations are nvallahle orders 

taWe. In turn each tleket-seller In the various offices taken foi any advaiiosl iwriod 

is furnished with a canl "key” allowing just where the The general public s telephone calls for I'ulluiai 
diagrams for each car and train are liK ated on the dls- cximmiMlatlons are r<*e<>lved also in this same o 

trllmtlng board His ojuipiuent also Includes an indl- but are rei'eixeil by a separate sot of operators at 

vidual teh-phone and set of buttons plaosl at Ills other re<-elvlng table 

staUon at the counter or ticket window llv pressing Bwause of this conrentiation of distrlliuiloii, s 
the proper button, the dlstrilmtor Is signaled In tlie may Ih* sold imtll two minutes before leinlng i 

section In which It Is desirtsi to otitaln space, and the when the diagrams are sent by a mesMengei to 


i’” allowing just where the The general public s telephone calls for I'ulluian ii 
alii are 1(H ated on the dia- cximmiMlatloiis are rmdved also in this saiiie oilh 
eiit also Includes an indl- but are re<*elxe<l by a separate sot of operators at a 
if buttons plae<*d at Ills other re<-elvlng table 

ket window llv pressing Bwause of this conrentiation of dlstrlbudon, spa 
■llmtor Is signaled In tlie may Ih* sold imtll two minutes before leinlng tin: 
I to otitaln space, and the when the diagrams are sent by a messengei to tl 


business Is thereupon Immediately wmpleied by tele- trains Knrthermore, the manager 


phone. 

A formula, adopted to reduce the number of words 
used in the operation, rvaiiUN In each traiisaction s lielug 
ixiudncted In a few seconds, with tlie posHlhlllty of 
error reduced to a minimum 
For example; A lower berth is dealreil on the 
“Twentieth Ontnry Llialteil,’' Train No 2,5, Thursday, 


mine at any moment when It Is necessary to 

7'be absence of bell ringing ami huzxvrs In 
must lie of iiutidd comfort to the busy agen 
traveling public already has shown by main 
tlve exiRiesalous Its realization that the s 
Fullmau spaei* has lH*pn greatly slmpllfieil 


the Grand foimed from \egeliiUon and w-oiild 

also furnish mnteiial for an interesting 
lesson In the loal indiistrv Those who 
Ine III the llelnlly ,if oil helds can eiisilv lolleet u 
hoiile of < rnile oil nail also sand from whn h Ihe oil was 
piodiuisl 'I'hls would he helptiil in a lesson pertaining 
to Ihe oil ladnstri 

'Iheie ail* main ihliigs of histoileal Interest In every 
eoininniilly thal loiilil easily he loHis’twi, such as 
Indian relhs (oiislsting of airow heads tomahawks 
and oihei Impleinenis ol waitare 'I'hesi* an* found 
ahoiil Ihe eamplng plaies of ladiaiis whhh are known 
111 most (omiiiiiiiilies MosI evervone living in the 
niriil ilisliiil has foniid sonie of these ohjeets which 
he III she would he ghiil to eonlrlhnte 'I’hesi* wimhl Is* 
hi*lpful III loinhing tlie impoilanl suhjeet of loenl 
liision 

'I here are slieaiiis in even iiauimiiiltv along vvhloh 
are found sloiies of all sizes and shapes. OdHsioiiHl 
(ollei lions ol these should he made, aix ompiiiiiisl hy 
llie ililhlieii 111 ojilei fhat tiiev mlglit have a better 
idea as to how tliev wen fonii'*(I 

III lilt lolieiiion might he the head of a dog sheep 
Ol goal and also the skeleton ol any lard that could l>c* 
(ouiid Thc<ie should also he small pleex*s of different 
ticH'h showing a i niss se< thin with the anniiul rings of 
growth The aiiniuil ring of giovvth Is defined as “The 
lave! of wishI prodneed liv the* diameter growth of a 
ti(*e III one vein, as sc'cii on a c ross section " Vnder 
iioim<il conditions one ring is iinsluevHl each year 
'1 n*es that grow fast liavc* wide rings distinctly marked, 
while those of slow growth have verv narrow rings 
Ihiil can hiinllv he distinguished 'These* rings would 
c-mihlc* Ihe leiuhci and piiinls to clelc*rmlne tin* age of 
Mcrhais tics*s anil In make a study eoiieerniiig their 
growth 

The iRSiplc* of a schesd In one secHlon of the United 
.Mates ciailcl easlh colics I spcs*lmcns from those* of 
unc>thc*i People* ol the North and Kast know very Httlo 
ahoul the* giowth of cotton and pc*anuls A teacher 
could write to a i)ostmaslc*r of some town In the ScnUli 
or Sciulhvvc*sl, asking for Ihe naini* of some one who 
might send lh<*si* plants 

f III it nil piif/i ms) 



I Qnttlkit MflMi ultuiwo*. lqr«ui*M ot wMik huUat ecmamMan with the Paliman «l»rk who ha* ebarge of tho train in whieh he ia intareotec). 

The OUM view (vom bihhi4 <Im m w ieei abowbig the plae* where the 'phone repow* when not In use 

fiM wiltHiwit aM MT wMek tlM Udtot *«iM «u Make Pvtiun Twierr«tiaM in a few Mcowia while Belling the ticket 
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The New Concepts of Time and Space 

A Brief Account of What Einstein Has Done to These Fundamental Notions 
By Jumbo (Montgomery Francis, New York) 


W K have all had ('xiH'rleiioes, on tralna 
and bontB, llhiHtrHtliig our Inability 
to toll, without looking olT to some ex¬ 
ternal hodj, whether we are at rest or 
moving uniformly, and when we do so 
look, to tell, witlKiut reference to the 
ground or some other point external to 
bi)th M.vsteina, whether otirh or the other 
l>e the sent of motion Uniform motion 


he 


dnd 


where in the uulverMe a bod.v in the unique 
state of absolute rest from which alone 
absolute motion might ht- measured 
True, the wate flieorv of light with Its 
homogeiieotiB Hpaeelllliug ether seemcsl to 
protIde a leferenis' stiindnrd for the eon- 
cept of nlisolute uiotloii, and for its 
'\Iierlmeut with light 
lelsen and Morley 


measurement 
rays Itut when \llelu 
looketi for Mils 


.1 line 


, lik’d, p 


leeklng Up Kin 


! lliei 


I ft* othri 


Uti I 


fotm uliaiijhl l(n( inotlai 
tela/iir 

As a further direct cot 
Miehelseii Morle\ experil 
11 /.q/Al in u 7'nrniiw /in 
180,XSO mill K pci icriini, 
their i'(7ofi/// ri/ ri'Uiliri 
experlmeiitnilv esfalilished, this it 
I, for If light will distinguish beti 
ratslluni is iieeessiinlv it iiinversi 
lute motion lint II Is eonirnrt 
supriose that if 1 puss you at Id 
same light Impuli 


J T T HAT Tue preterit here, though altogether a praiseworlb]) effort, 
1/1/ ij not necessarily) the second-best of the Einstein essalfs. IVe 
^ have selected it for this prominent position, perhaps because if u 
the one ahead}) referred to as appealing to our personal taste, but 
lather, me hope, because it seems to us of all the essays the one best 
suited to supplement the ivmner's Like Mi Bolton, Mr. Francis u 
obliged to biing in points tvluch he has not the space to develop fully, 
and to suggest vieu'pomts ivhich it is not possible for him to set forth 
in detail The topics which he does discuss fully, however, are just the 
ones which Mr Bolton slides over oi excludes entirely, while he has 
c ompaialivcly little to say in duplication of the paragraphs in which 
Ml Bolton spieads his subject in greatest detail befoie the reader. 

The Judges and the present reviewer are united in admiration of 
ibe amount of material which Mi Tlancis has compiesscd within the 
limits of 3,000 Words In tins respect he stands easily at the head of 
the pioccssion Indeed, his eisajt is so closely written that We are in 
some doubt whether this should be legaided altogether as an unalloyed 
virtue Certainly if its liteiaiy meiil weic any less, the compactness 
of his essay would mal(e its leading a matter of some difficulty 

in justiie to all conteined, n>c ought to say that the subheads and 
the two biaiketed sentences in Mi Ft anas’ essay, together with his 
le/eiences to our article of Dcccmbei 4th, have been supplied edi¬ 
torially Thi. Linmlin Editor 


observer on another framework, the borl- 
Ktintal and vertical distancea X'—S' aiHl 
Y'— y' between 1' and Q are dllferent, But 
for both, the dlstanee from I* direct to Q 
is the Slime. In each case the right tri¬ 
angle I’QM (or I’gM ) tells us that: 

Pg y i\ - xU + ,Y ^ yl* = 


thos 


due clmnges with 
e objed If our 
rid b\ time and 

<lo (bis J 




I the s 


i> feel, liistlnetlvelv, thill space iiiul time an 
So tonstitilleU as to make lids iiosslble Hilt the 
has been reixmtedl.x demoiistrated ,\mi when eon 
sense and fiindiiineutal (oueepis ilnsh with fails, 
not the facts that must .xield \\’e hiixe survned 
crises, notably one where wi* hud to ehniige the fi 
mental conceiit of iip-aml-dowu (.Si ikntii. ii Ambk 
I tec i!0, IIMI), p (IdJ, '•The .Nature of Tilings' 
other one is here, says Klnstein, let us meet 1 
This the SiM-elnl Theory of Helntlvlti dm- 
eepts Postulates 1 and II aluwe tlieir euiisei 
dtsiiiees iiud interprets For extensive 
deluonstrutlou of these I link spine, iiiiil 
this has been aatlsfai torlU done bj others 
so it is not mv chief Out} , hut ilearlv 
tluw will be startling For the xery ray 
of light which refuses to recogulxe our 
relative motion is the nieillui)i through 
which 1 must obseixe your sxsleiu and 
yoi 


A Word of Points 

'I o deni with points In a plane the matheinstleian 
IraWH two (lerpendieuliir lines, and locates nn.v point, 
is P, by measuring Us dWtnnees. N and from thest- 
iniinon ■ coordinate axes The directions of his axes acquire 
t. It Is for him a peiiiltai sigultlenuee. stinniing out alaive 

1 such other directions be is iipl lo measure the illstanees 
funds- \ \ and ^ - ' between tin- Iioints 1“ and g in these 

an \ v, directions, insteiut of lueiisuiing the single dlstains' Pg 

If an \\e do the same thing when we siix that the railroad 

station Is fixe bbs ks north and two east 
It ae- Tli(> matheiuath Ian xisnalires himself ns an fihaerver, 
US'S it located on his (isirdiiiate framework For another 


It t 


t I s 


dinei 




for lengths nml tim 
gpslim than xou get, 
we urc both right' 
your ''eoiuetlon we 
that you me nf abs 
absolute motion, ihii 
light 


admissions bi 
have notliliig 
ognir.e the i 
and knowing 
can eiihulnte 


isl li 




I'hat 


the others will be We lliid, of course, 
that at ordliisM xelmilus the dlserep 
aney is uuiiiy times lou siimll for detee 
tloii , but at relative xeloiitles at all com 
parable with that of light II rises above 
the observational horizon 

To inquire the "true ' length is mean 
InglesN rhleago Is east of Denver, west 
of Pittsburgh south of Milwaukee, we do 
not consider this contradictory, or demand 
the "true" direction of Ulileago Einstein 
finds that the eone<*pt of length, between 
points In siinee or events In time, does not 
ns we had sniqiosed represent an Intrln 
sic property of the points or the events 



1 t-N' - x')‘ + (V' - .v'U 
Imagine an observer so dominaterl by 
Ills coordinate sy stem that be knows no 
way of relating P with g save by their 
horlxontal and verlltiil separation His 
whole selieme of things would be shat- 
terevl bv the suggeslion that other observ¬ 
ers on other referenee frames find differ¬ 
ent horlxoiitnl iiml vertical immiMmenta 
We have to show him the line Pg Wo 
have to isinvims' liiin that this length Is 
the absolute piopeily enjoyed bv his pair 
of points, thill lioi ir.ontals nud verticals 
are meielv relutlons Iielweeii the {Kiints 
and the observer, result of the observer's 
having analyzed the distance Pg into 
/Wo eomiKinents, that different observers 
effect this deisiuipimlfion differently, that 
this seems not to make sense to him only 
tiecnuse of his erroneous concept of a 
fundamental difference I'Ctweeii verticals 
and boriitontals 
We fiKi have on-attsJ n dIstinoUon in our 
minds eorrespoiuUng lo no siilHrlent reality Our 
minds seize on time as inherently wqiarable from 
spate We see the world made up of things In a coii- 
tlnuniD of three space dimensions. to make this dead 
world Ihe tli(>re runs through It a oue-dlmenslonB] 
tune tsintinumn, Imiionetl from without unrelated 

The Four-Dimensional World of Events 
But did you ever observe anvthlng suggesting the 
preseuee of time in the abseiiee of space, or vice versa? 
No, these vessels of the universe always ovrur to¬ 
gether Association of the space (limeuslnns Inhi a 
niaiilfold from which lime Is excluded is purely a phe 
nomenon of the mind The spaty eoullnuum cannot 
begin to exist until the time (llmeiisiou is suxiplled, nor 
lan time exist without ii idntv to exist In 
The external world that we oliserve is composed, not 
of points, hut of events If a laiint lacks imsltlon In 
time It does not exist, give It this ixisltion and It 
Iss'oines ail event "I'lils world of events Is four- 
dimensional—which means nothing more 
terrifying flmii that you must make four 
measurot. to bsute an event It does not 
mean, at all, that yon must ylsuullae four 
mutually periieiidlcular lines In your ae 
nistoraevl three space or In a four-siwce 
analogous to It If this world of four 
dimensions seems lo lack reality, you will 
be able to exhlbil no lietter reality for 
your old Ideas ’I'lme la-lougs, without 
question, and not as an afterthought, hut 
as part of the world of events. 

To liKiite an event we use four meas¬ 
ures; X, Y and Z for spiii'c, T for time 
Using the same referenee frame for time 
and space, wo bvcHte a second event by 
the measure* x. y. z, t SUnkoWsk? showed 
that the quantity 


i-Tx: 


* -H (Y ~ yU> tZ _ z}‘- 


( t'T - Qti* 

rfr the same for all observers, no matter 
bow different their x's, y's, s's and t’s; 
just as in the plane the quantity 
y-tX - XU + (Y - yU 
Is the same for all observers, no matter 
how different their x’s and y’s 
Such a quantity, baring the same value 
for aO observers, is absolnte., In Om 
plane It represents the true, abaolnte dt»- 
tance between the polnta—their Intrinsic 
property. In dealing with events it rciF 
resents the true, absolnte ‘'Interval," in 
time and space together between the 
events, It Is not apaee, nor time, but a 
combination of the two. We have aB 
waya broken It down into safiarate space 
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und tim«‘ comiHuiwts. lu tblo we are as naive aw 
tlM) plKue obaerver wbo cvuld m>t visualize the Ulstauee 
l*t/until It wa» opUt Into aeparate horlaoutalw and ver- 
ticalB,* He underatood with difficult; that another 
■obnerver, employing a different reference frame \h>- 
<aiiBe In dllferent position, would make the decoinpu- 
hltffiii differently. We uuderetaud with difficult; that 
another obserrer, employing n different reference 
frame bocRoao <» uniform moHon relative, to tin. will 
devNimflose the “Interval" letween eventa Into time and 
apace componeiita different from oura. Time and atmee 
are relative to the olmerver; only the Interval repreHcnt 
Ing space-time Is nhsolnte [Wo common sense Ktands 
lOconclhHl to the Special Tlieory of Itelatlvltj ] 

Saccsssive Steps Toward Generality 

Is then our laboriously aciiuired giMnneti \ <if ia>luts 
In a thretMltmenslimal space to go into the discitnlV 
Hy nO meaiiH. Joiine, Investigating the tsjnlllhrlum of 
gaseoliB masses, found the gem’ral ease t(S) <iifflciilt for 
<llrect attack. Ho he considered the cus<' where tho 
niaases Involved are homogeneous and Incomiiresstlde. 
This never miurs; but II throws such light on the 
general case as to jKtlnt the way toward iitltn'k on It 

Kuelldean ge<mietrv ('xcindes motion, siive that engl- 
jiecrwl hy the observer, anil then the time Is Imma¬ 
terial. Time diH-s not entei at all. the three spins' 
(llmeusions suffice This simple (•aH4' never occurs 
where matter exists; but Its conelnslons are of value In 
tleallng with more general (iises 

When we look Into a world alleged to lie that of 
Kiiclld and find motion, we may retain the Kinlideun 
vsincept of what constitutes the worlil and Invent a 
maehlnery to aixsauit for the motion, or we tnaj nlmn- 
<lon the Kuelldean world, as lnade<iiiute, in favor of a 
more general one. We have udoptvsl the swond tdter- 

Newton’s laws tell us that a IskIv frev' to move will 
do so, procv'edtng In a straight line at uniform velcs'lty 
until interfered with We do not ask. nor does the 
theory tell us, whence comes the Initial inotbai There 
Is no machiner.v to product* It, It Is an Inherent prop¬ 
erty of Newton's world—assurtxl hy the superisisitton 
of the time continuum u]ion Kuclld's world to make 
Newton's, accepted without tuiestlon along with that 
world Itself 

But Newton saw that his wvirld of unif«irm motion, 
like Kuclld's, was never realised In the tielghliorhissl 
of one particle a setxaid Is Interfered with, forced to 
give up Its uniform motion and actiulre a constant ac¬ 


celeration. This Newton explalnod by employing the 
first of tho altematlves mentioned above He tells us 
that in connection with all matter there exists a force 
which acts on other matter In a certain way He does 
not display the actual miichiiierv through which this 
“foree" works, because he eonid not disvover aiiv mn- 
chluery , he had to stop with Ids hrllllai't geneiuliza- 
Uon of the observnl facts And all his suctessors hove 
failed to defect the slightest tiace of n machinery of 
gravitation 

KInstein asks whothei this is not heenuse the ma¬ 
chinery Is ahseiit—because gravitation, like position In 
Kuclld's world and motion In Newton's, Is a fundaiiicii- 
tul pniperly of the world in whidi It occurs His 
(silut of attack here la> In precise I'orniulatioii of cer¬ 
tain familial facts that hail nevir been adeiiuately 
appreciated These facts Indhute that even acoeleiated 
motion Is relative, In siilte of its apparentlj real and 
ahsolnle effects 

Gravitation and Acreleralion 

An observer In a closed coiiipartnieid. moving with 
coustant aci-elerullon through euiptv spaci . finds that 
the "Isittom" of his cage latihes up with ohjeits that 
he releaw's, that It presses on his feet to give him the 
sensation of weight, etc It dlsplavs all the effects 
which he would expect If it wen* at lest lu a gravlta- 
tloiml field On the other hand, if it were f.dllng 
freely under gravitational iidliieaee, its (H'uipanr would 
seusi' no weight, ohjis'ts released would not leave his 
hand, the reuetloii from his everv motion would change 
Ids every [loaitlon In his cage, and he could eipudlv 
well assume himself at rest la a region of s|)iii < fns* 
from gravitational lutlon Avseleratvsl motion mav 
aluai/n Ik* Interpreteil, hy the observer on the svsteui. 
as oriliiiary force effevts on his moving svsteui or as 
gravllatloual effects on his system at rest 

An nlternatlvi' statement of the Sis'dal Theory Is 
that the ohservetl phenomena of uniform luolloa mav 
evjually lie nceouuttsl for hy supposing the ohjeit lu 
motion and the observer with his refereius* frame at 
rest, or vice versa We may similarly state the (Jeneral 
Theory. The ohaervixl phenomena of uidformlv u<- 
evierated motion may In every cas«' lie evpialned on a 
basts of stationary observer and neis'leraNsl objedhe, 
or of statimiary objective with the obseiver ami his 
reference system lu acvs'lerntiHl motion (iravitatloii 
Is one of them* phenomena It follows that If the oli- 
seiver enjov proiMTly ncis'lernted nxi's (In tlme-spuve. 
of (smrse), the absolute elmrader of the world about 


him must he sudi as to iireseiit to him the phenomenon 
of gravitation It lemaliis only to Identify the son of 
World, of wlildi gnnllalloii at it In ohnrrviil would he 
a fiimlamcntnl t lianu tensrie 

Kuclld's and Sew Ions s\stems stand ns first and 
second approxiiini(Icins to that world The Special 
Itclntivitj Thcoi V (onsfitnlis a correction of Newton. 
Itresiimably bcciinsc il Is a llili'd iilipi'oMmatlon \Vc 
mast seek III It those fcatiiies which we may most hope¬ 
fully vairv along into the still more general <Mse 

Newton's sv stem letaiiied the geomelrv of ICudId 
Hut .Vliiikow ski s invariant expression ti'lls us that 
Kiiislelii has had lo abnndon this, for in Kiiclidenii 
geouu'tiv ol IcMir ilimeiihions the invariant takes the 


1 — X) t (^\ I f Iz ('L' — 11, 

nmilogoiis t<i that of two anil thiee ilnneusloiis It Is 
Hot the pH seine ol tin eonstant (' In Minkowski's for 
miila tliiit counts (Ills IS inecelv an adjiislmenf so that 
We may nieasiiie space* In ndbs and lime in the nidt 

that eorrcsismds to a mile It is tin. nils sign where* 

Kiicinic'an gisain Irv clemanils a iiliis thal inukc's Min¬ 
kowski s c*ontinuinn non-l ncinleiiii 

The l*:inslc*in Kditor has told ns wind thl-- state 
iiic*nt mc'iilis (.sii 11. s 1 inc Avimii vx, Sejit IH, 1P2I). 
■ N|‘W Coiiiejils of the* Jiiist Centlirv", and lic*e 4, 
MlJd, "Thai I'm idle*! I'ohtidalc* » 1 think he has made* 

It d(*ai tliat wli(*n wc* speak of the gi*ometr> of the 
loiir-cliini*iisional world, we must not rc-ad into this term 
the* lesUldions surionndiiig the kind ot geonietrv wc* 
an* best iiccinaintcMl willi Unit of llie tlir(*e dimensional 
Kuelldean coiitinniim .sto I nc*c*d oidv point out tbat 
if we are to make a foiirtb land wc* lioiie, Uniil) np 
liroxlmatloii to tin* realit.v. Us geometrv must iin* 
seivc* the gem*ralitv attained bv that of flic* tlilrd slc'p, 
If It goes no flirt lu*i Klnsti*in U(*( ordlngl.v exandncsl 
the posslhle non-l';uc*lidean geometries of four ill 
iiiensioiis. III si*ar( li of one* cllsiiliiVing fnndamentnl i*linr- 
ac tc*rlstlc s which, lntc‘rpret(*il In terms ot space-time, 
would lc*a(i to the obsc'rvcsl facts of gravitation The 
malhemafbs of fills Inic*stlgBtion Is that {uirt of his 
work which, we arc* told, hut twelve mc'ii can follow, 
so we may onlv outline his came liisions. 

Einstein's Time-Spare World 

If we assume lliat in the nelghborhcssl of matter, the 
World of space-time Is non Kuelldean, and that Its curva¬ 
ture or cllstortlcin or non-Kn(*lidc>aidHni is ot a i*ertain 
{('ontinot'il on pai/i ir>5) 


Correspondence 

The editon sre not reiponiibic for ititemenfs mcKle 
m the corretponcience column Anonymous ctommu- 
nicenons esnnot be cxxisidered, but the nsmet ot cor¬ 
respondents will be withheld when so desired 


The Gravitational Function 

To the Kditor of the SciicNrinc American: 

In your Issue of July ‘24, lOIK), under "Nolog anct 
Queries," replying to 0 H DoH., who asks. "Is gravity 
strongest at sea level or docs It increase ns one nenrs 
Ihe oeuter of the earth?’ voii ruakc* the statement, 
"(iravlty Is greatest at the* earth’s surface anil dl- 
lulnislu's ns one goes eilhei aliovc* or below ttu' eartli’s 
surface ' 

It strikes me that this Is a serious though rather 
cximmon wiscoiic-eiitlon of tin* truth H K. Coleman In 
big text-hiN)k, "Elomeiits of Physics," pnhllslied In 1900, 
makes n similar mistake, which he* admitted only 
when eonfr^outed with the mathematical jiroof of tlie 
error 

His stjitc'Uieiit and yours ahovi* ciuoted would Im 
trtiie It ttm earth were a sphere of uniform ilentlttf 
throughout, hut thU Is not the case at all, the aver¬ 
age denalt.v bc'liig about 5 ffil while the extensive emt- 
ward "slieU ' reaches only alKuit half that figure This 
Would force the Interior iMirtlou to have a density of 
irnrhaps tvvl(%' the avt>rage 

Now as we pass within the body vrf the earth the 
“shell" penetrated does not exert a backward (up¬ 
ward) pull, hut, as Is well known. Is neutral We 
are, however, approaching the denser Interior sphere, 
with a consequent Increase In Its gravitational effect, 
and this, for a distance, more than compensates for 
the neutralisation of the attraction of the lighter e*- 
twlor '‘shell" pawed through and consequently grav¬ 
ity U meantime Increasing instead of growing leas as 
Is often oareslesaly assumed. 

If we asaume a oonsfonf Increase of density from 
the surface to the center of tho earth, which Is prob- 
•My hbottt correct, It will turn out that gravity in¬ 


stead of teeing “grpnt<*Kl nl the earths surface*' will 
1 h* greatest at a dc-pth cef about (SH) mllc*s—and CsHl 
miles Is about 1.'* per i*eilt of the earths radius' 

If mv reBBoniiig is not uiiproxlmatclv c*ciricst 1 
should be glad to s<x* a discussion of the c use 

Korsyth, Georgia Wadi* Hampton Stfmm.f 

A Protest from North Dakota 

To the Editor of tho Sc iKNTfFic Amfbk an . 

When ( first comraeiiix*<l to read your paper moit* 
than thirty-two years ago. I though It to Ice a siiliNtnn 
flal tuijier, and so 1 bollevc* It is In the jirc'seiir age, as 
a rule, only I have to di'iiouncx* the EliiNtein Kditor ns 
mo!H> HO unfair, than fair to the reader 

Maddock, N Imk <»i.ac H loss 

An Anticipation of the All-metal Airplane 

To the Kditor of the Shkmihc Auhuic.vx 

Home eight or ten yi-ars ago you publishi*cl di aw lugs 
and detailed dcHtrlptlon of an all-metal moiinplam* A-. 
I rcunember, the finisheil picture of this mac him* was 
cm the front cover of the HciLMiric Aviiaic vx and cb*- 
talleci drawings were on the inside I cannot rc*mc*ml ct 
even the yeal in whic*h this appetuctl . hul It was lic*foH' 
the World War—prohahly ahoiif lOOH In mv c'stlma 
tloii (he Idea was so far ahc'cid of (he times that It 
Would he very desirable to rc'iirlat (he whole' article' 
At any rate—If at all possiiile tic siqipl.v me* with a c*citi,v 
-I will lie very grateful There were no wires on the* 
outside; the wing spread was about .Kl fi*i*t. hut tlie 
wings were very narrow—und a spoc'd of 15b miles 
tier hour was prpdlc*teil—all of wliii*b we have now — 
with the exception that the niiichinc* you tUsplnyed had 
finer IlrieH J Ui'nhki l .Ionkh 

Tacxima, Wash 

[Thv arttrle rc/erVed to van puhitnhed in the Scien- 
Tinc Amebican of Ori ZH, anti wan repuhllMhed 

tn our i«»ue of Aug. H, V.U0 — Kditob 1 

Paper from Corn Husks 

To the Kditor ot the Scikntuic Amebican : 

Before wood pulpiMcaine the main reliance for paper 
stock attention hod lieen called to corn husks, which 
were found Jo miilce CKcellent paper The fiber Is very 
strong. It is true of the husk only, not the stalk or 


lc*avc*s, and Is lla* pail nut valiiiibb* for fcssl when dry 
The c*oiii c roti now reuclies three* billion husliels, nnd 
foi eveij bushel tb**rc* inusl be* sc vc-ral poiirids of husks 
l•aIH*r slock ol siinice, iioiilar and ollic*r wcssls has Ice- 
voivr no tostlv as to make the snbsfltutlcm of husks 
possibly a iirolllalilc* oiicratlon foi the farmer, pspe- 
plnlly In tin* gieat corn growing state's 1'hp hiiHkliig 
sc'asciii IIS with till* grain itsi-lf, mav lie a matter of 
wcs*ks 111 months, and tin* matcrlnl deterlorati's hut lit¬ 
tle from I'xposiiic* to weather, as the husks shcsl rain or 
cin (pileklv anct tln*,v an* now a waste iiroduct At 
oiilv OIK* pound of husks to the* bushel of corn, a hlUlon 
Imshels would yield hall a million tons of husks, and 
five pounds ))i*r bushel would be a low* estimate or two 
and one* ball million tons Thrice that, If all could 
hi* ntlliFccI, would uniki* a verv mutcrliil addition to 
pa|)c*i slo(*k ’J'hc*ii* Is also the possihilltv of valuable* 
by iiiodiicis in ibe* i)ro(*c'ss of mnniifaclure, ns is the 
vase* with the* coking id coal 

111 order that the* editor may see for iiiinsell how 
lavishlv Nature* iirovidc*s a wiaiiis'r for one* of the* 
most valuable crops, and how lough and llluoiis it Is, 
1 am sctidliiR to him by iiarci*! tsisl liorc-vvlth two i‘ars 
of csirii iinhuski*d, tliongb not fully drv The |ioss|blll- 
tic*s of such ail abundant supply of an annual nop 
si*i*m almost ImiuuUIc'ss (im S I’vixi, 

\Vnlc*rvUlo, .Me* 

Sunspots and Terrestrial Temperature 

To tin* Keillor of the* .Siicxiim Avnnn vx 

Ouriiig tin* iiaxi nttci n vcais tin* i|nc*stlon of llu* lluc- 
tuatlon of solai rndlalioiis has l)i*i*ii ciilb.dlv invc'sti 
gated It lias bi*cn d(*li*rmini*d tiuit tin* s|i,itted arc*as 
of till* son have a lovvi*r ti*mpi*ruture than tin* gc-ncial 
filiotoKiiliciic surface (■'uidecl by tills fact, Ko[iim'u, 
Newfximl), Abbot and I'liwli* and oUicrs liiive shown 
that the average* surface teni|it*i atuic* of the earth Is 
sllghtlv less during the maximum of llu* sunspot ik-iIckI 
than It is during the iniiiimuiu phase* of that iw-ricsl 
At prc'scDt the* siiot iktIisI Is nitinuig to mmiraum and 
for Heveral months the sun has Is'eii almost fns* from 
Hisits The (*ltmati( elTi'its of this periodicity of the 
output of solar radiation should Justify the attention of 
meteorologists and result lu studies of t)rii(*tlcal nsi* 
Ilaltlmorc* Mil W K Civnviiif 








jinky itudlo with two of the epot UfthU need for unnnnt lladitlnc effeeti. The Bght «t Me riitht hit> the fwlteh on the ■tandnn), wM 
h on the liiihl heed Centir How the »pot Mitht la employed for "beck llithtlnit"—«n effect which chuaea the eotore to ettiwj out fre 
■B for H ionac of relief fi’ipht OperetInK o peir of overhevd apot lliihta which art keinK played on the prinellMile In an eUbomte » 

Motion picture «pot liKhte and how they are uaed to produce beautiful screen effects in our present idiotoplays 

Film Lighting as a Fine Art 

Explaining Why the Fireplace Glows and Why Film Stars Wear Halos 

By Frederick S. Mills 

Electn<al llluiuinsfing Engineer st the Lasky Studio, Hollywood, Calif, 


luipiirtniit plinso of motion pKtnn' prodiK tion ii'o'd nlimmi cntirolt I 


••KlleKllghts," "Still An' 
familiar exiirosnloiiM, cvi 
la*en wltliln thoummds i 
idaiit, iiml who liino no 
tn<lt\ 


iiplicnr, hotaiisc In tlic oiirh 
terj lltllo nrtilKiiil UkIHIiu; 
MfiiOK Ix'lng pliotogrniihcd In 
in tile tircl idiii c It w ill lio noo 
of HiildiKlit. no aiipcinl ellpcls, 


III llu- Kiinlliflit'' Thia 

II UK It miulit lit firKl 
liuN of motion piitnrpR 
iMiK UNiKt, moHt of tin' 
niitnrni driyliclit Itnt, 
I that miTolv hy ttic* use 
M) Importiint to tlie mo- 


KtuKi' a tiattorj of urttaoiul llirlitK is uaed to insure 
a roKulurit} In liKliting, deaplte tlie time of day 

•■KlleKli«litK " tile Idg llifhts witli donlde carlMin area, 
which are Keiieriillj diffiiseil witli rllilioii glasH or a 
Ki-iiii opinpie curtain to tircak the sharpness of the 
liitlit oie list'd for Kwieraf illiiiuinatloii, or as a jirime 
lint Iiulit to llliiuilnate the entire swttiriK or scene 
The use of spofllghts. whieh are sinall llKhts with 


'I'he most (otutuon use of tho H|Hit1iebt Is for Imcklight- It is made of " 

liiK Ity focusliiB a s|K>tliKl>t on Uie liaek of the heads the shanmess t 

of tile prlnelpals, the Imaite or imnses are caused to softer, 

stand ont from tlie ImekBroiind and the llRures are KpotliRbts ar 


the iierspectlve Sometimes the error Is made of pat- 
tluK too intense a sjiotliitht on the hair of the player. 
This forms a sort of halo 

Dlffereiit ty|ies rofjulre different Intenaltlcs of light 
for the buck lighting, and a study must he made of this 
relation Isjfore Ideal results can be obtained For In¬ 
stance, a hlond docs not require such an Intense light 
MS a brunette Thew rarlons degrees of lutenalty are 
obtaliiMl by regulating the siite of the beam of light 
and tiy tlie use of a diffuser whleli fits lu front of the 


also used for w’hat Is known s 


and one |iliotoKrii|ilied to 
ward the cml of Hit- dnv, 
will iipiicnr I oiiKi (iithcU in 
tlie tmnplctcd tllin 'I'lie 
one would be l-rlglit mid 


-u—and one fur fi 
dll' or agreeable to 
This, of course, 

I nnly'to Interior seen 
iiih OK tlie industry 1 


about tliiil to leciir 
nnalteied light all t 
throngli tlie Interior 


e proiiounre<I and thus better depth is olitaliied If lighting For this puriiose, the apotlight is placed 
were not done, the tlgurea would go dead ugaiiist so that it might throw a lieana of light acroas the face 
tiaekground, no mutter bow far out tliey stood In of the player. This is for the pnrpoae of destroying 

_ tlie effect of certain facial 

lines or ovpresslona prtxluc- 
Ing shadows, or shadows 
from the uoa«‘, chin, or other 
featim-s, In the c-aae of 
t-roas-IlKlitJug, anottier ajxit 
light Is often pluM-d exactly 
ospposlte the first so as to 
counteract any shadows 
cast by the first At tlihea 
It Is also necessary t« place 
what Is known as a “hahy 
spot" on the floor and throw 
a lieam of light np under the 
features of the player 
The relation of make-up 
to lighting must also be 
studied by tlie electricians 
aud cameramen A dark 
raake-ttp reOulres n much 
more Intense light than a 
lighter make-up 1 and when 
there are two persona in the 
scene, possibly a star and a 
leading player, If one hat a 
dark make-up and the other 
a light, much care must be 
exercised in »o regutaUng 
the light that It neither 
"bums up" the light make¬ 
up nor la of Inauffloleot 
atrength to light up 
dark make-up. A http^ nOe- 
dium must he atputdt Ui 
cases of this kind, w> thftt 
all get. eqtWl heoeftt trm 
the light Talne, aa tt la Im- 
poaalMe to Wdre a aphoktl 
light for Midi tndlTtdiiiiil gad 

Interior slew of main studio floor of the Paramoont idivAo In Long Idand City, K. T„ dN»rJhg Ih* ** **^5?** 

battery of mercury rapor lamps luapmded from troilex rallo on the crillu |0«»Hwa«4 on pog* 
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The Amf 8 d!»<iJ f«r Weathw Observers 
fty GfSrie Gwitols 

tJMs amj- rmultlng posters 'Keoni 
I wblw ym -«Rni" SMiy not reallao what a wealth of 
choice tlie nriQT offers to Its learners Wenther fore- 
cHHtjBffT ITee. the army tt-aches that, too. as well ns 107 
other OotWHSi la Its new program of e<iucatloii and <h- 
cii|Hitlonill tratnlag for soldiers who enlist Catuii Vail 
Ih one iqf.tbe veTf few plates in the world where n man 
I an team to be a meteorologist. 

The oiatta-foom le 0 sunny, wind-eweiit platform 
Here are the luatmmenhi for measurtoK the teniis>rn- 
tiire ai^ pnwsnre of the air, the direction and force of 
Urn wind, the amxnint of rainfall, and the action of the 
lurialWe nlr-cWTents 0 mile from the groinid Jlead- 
ings t» taken at exactly the aame moment as in all 
the tblrty'M>eeb weather stations of the SiRnal Corps, 
widely .topdratod throtutbout the cotmtrv, and simul- 
laneottkiy with the readinge of the numerous weather 
iimcae of the l>e]>artinent of Agrlcnltim' Any \aria- 
tlon of ttmo between these readings makes part of them 
useless or Inroives a eonsidevahle amount of eouwiion 

More than $200,(100 has liecu expended on the n)et<‘ 
orolo^eal apparatus at Camp Vail, and the course of 
Instruction U being «savducte<l hj a hlghly-imld cimsult 
lag engineer, Arthur A Uausch, formerly with the 
Wt'ather Bureau. He is assisted by a staff ^ non- 
<’oiBiahMloued experts, and thev have the exclusive nt- 
teiitlou of thetr duss during the six mouths , that Is, 
no student is allowed to follow other studies In the 
school at the same time 

When he has ixanpleted the class-work at Camp 
Vail, a meteorological student may l>e stntlone<l near 
At*erdeen, Md., Where the Army heavy guns are testrsl 
Kor since artillery has been ckweloped until a iirojwtile 
may travel ten or flfloen miles, weather eonditlons eti 
ter vttally Into the result U costa several hundretl 
dollars to fire one of the onormons englitea of war 
list'd by the coast defense, end no stetw are H|Hiriy| to 
guarantee a hit on the target when the signal is given-" 
' Mrer 

Several varying currents of air w'lll he encountered 
hy the shell In its flight. These will not be the same 
as the partlcnlar breeae at the tiring isilut. nnilsture 
III the air on one day will cause a proji'cttle to ttehavc 
dlfferenUy , heat and air-pressure will also affect the 
accuracy of the calculated tsiurse of the shell, so, to 
the normal calculations neoe«war,\ to make half a t<in or 
M) of steel hit a target far out on the hovl»in, mathe- 
.uiatlcul corrections are mad<‘ for the siiecial weather 
comlitionB of the day These are iiastsl on mfornm 
tion £umi«ihed by the ttlgiial Coriis 

(Ir, the student of weather UIH^ Ih' assigned lidaiid to 
one (rf the flfuwn weather ofllces which help the Air 
Service Aircraft have lieeii so isTfeclisl that hs-al 
"eatber csmditlons make little dlffcreiRe foi short 
lllghta, hut when u cross-ccninlr} Might Is contem¬ 
plated, the pilots want to know In advance what soil 
of weather they are going to tind. They get this In¬ 
formation from the Signal ('orps' wc>athc>r sliiiriis 



of the other grain grown in the same field 

It is largel.v on the neesMint of the Air Setvks> that 
these obserrattoiis are made, for they nlwa.vs include 
rc'csirds of the wcuitlier at an allitnde of I,.■><¥) meders 
This Is not furnished In the wcuither bureau operating 
in the 1 K>partiueiit of Agriculture. excc|it in about Ilf- 
teen stations wbich weie abandoned bv tbe Anuv after 
tlie World War 

In return, tbe Army stations arc provided with tlic 
w'eather bureau’s records, as Isttli sc-rvict's work baud 
In hand It helps tbe acs-urac-v of tbe wc*atlicr Im- 
1 can's predictions to know how the clemcuits are he- 
liurlng a mile up Uhen the Americniis got to France 
they found no siieti ccWndiimted weather servic-e as 
cvlsts In this csmntrj and the Signal Coips was forccsl 
lo C'stalillsh Its own stations No gas ofre-nsKe uieiis- 
iires of any slue csiuld lie taken willioul rclliililc weatlier 
lorcd’asts, except at gremt risk to on: own troops 
bNeryone who serves! in the- tremches knows, of 
comsc, the tiny wind-\anc>s that weie niouutcsl along 




sIcX t \ 




Round Seeds and Mechanical Ingenuity 

By S. K Wintera 


H Alltl \el(li 
forage- Clop 
clover, usniillv f 
tural jir.ictlcs-s 
separating I he \ 


iiiapnnloiiMldp willi grain In 
iiiihkc file Biblical parudlc 
roiii flic chuff, the liitirj \- 
f 10111 other grain In ordci 
-isl siifiiiU ordinarc seed 
cons(-i|tientl.c there W on 
:i-iiioiis device which Is de-sc r 
t liidnstrv of the Fiillc-d Kt 


iH'Vold of nine lag purls, flow si-piirator functions by 
gravity and c i-iil 1 ifiigiil fun c, the sc-csl being fc-d into 
a hoiipcr at flic lop of flic nine blue and follows the 
devious course wtinli winds like tin- flirciid of a screw 
Tbc‘ mechnnlsrn coiisisls of Ibn-c 01 more spiral chntc-s 
linvlng a csimnion ccnti-r inouiilisl on a vc-itical colninn, 
the ou!c*r clinic being larger tliiin llic ollicis and titles! 
with a vertical iiin Tbe niivlnic of veteb and oUici 


gram, which vctis a coinpnnio 
ficc-s, Is fe-d into fin- hopiicr 
csiually to each of tin- siiiall 
and the- c-onglonicratlon of sc 
these spirals at a rate tliat 
c'vccssllng the spev'd llmll If t 
lilghwu}g Only a few bru- 
tween the entrance- of tin. sc-c 
chine and their exit at the bo 
Fortunalel.v, Nature came 
nipcbanical ingcnnll} Hiiirj - 


1 crop In fiirmlng price 
wln-inc- It IS diHtribnti-d 
.[drills Iti-inoM- 11 slldo 
-d whirls down tliriuigb 
would be conNidcrisI as 
■avfling on tbe National 


Fortunnlc-l.v. Nature came to the rc-sc-nc of latent 
nipclianical jiigc-nnllj Hiiirj vetch sc-csl are roniid and 
smooth in formation while oats, r.vc‘, and other grains 
are llat-Hidcsl or oblong This mac inne- c iiiiitalircs this 
essenltul distinction 'i'hc hairj vetch sccsl roll swlftlv 
to the outsides of the siilriil wlieie the} bridge an edge 
or chasm and fall Into Ihc s|iaclons oniside sinral 
Seeti not thus shii|)(sl do not glide so readily, but cling 
lo the c-c-nler of Ilic splrnls and aio discharged from a 
c-enfral s|s>nt at the Inisc* of the devic-e Healthy liiiiry- 
vetcti scs-d are eslninged fiom the faulty ones by a 
vertic-al iiartltlon sitiiatisl at the base- of the- large 
siiirai A s|>iial se[iaialor has a diiil} cainii it} of 
divorcing from 'Jo to Wl busbies of nilved sc-ed 

Making PorouM BrickH of Slag 

T HK slag vvldcb is a b.v-product In foundries has 
long iHH-n used both in making bricks and In oe- 
lucnt, but a new mc-tbod of eiiifiloMiig it bus recentiv 
bec-n devised in (ieiiininv According to Sliihl tirid 
/'f<c«n this ismslsfs in the ]iiislnction of cxtrciiieiv light 
bilcks, rcM-inbliiig [iiimiie slonc- in weiglit and a|i 
[H-arancs- and cmiiloced niainiv for Iniildiiig Insnlc 




wwtksr to BlcnskKM follow tto nt«tMiti)otr)*Ui and fig ttotv tmtoumenu to say handy 

'' wtMcttor shisr*. JMghfi VotoomlaBlesI cIsm at tin ItsiMl siihwd wmdlnK up a tsOk 

How tkc Amy tMckes wontlkcr observing to those of its 


hmtrumenu to any handy tr« Tho Camp Vail ealabllshment \ 

It anhool amdlns up a tsOloon to «( the wind direction at ono-mllc elevat 

iMerving to those of its men who wish to lesrn 
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Salt from the Sea 

Some Details of a Little Known California Industry 
By Arthur L. Dahl 





S AI/r i'l raic (if (lur fi 
r(’(|iiiNlt('t' 1111(1 tli(iii(.'l 


on thi> tilK Wi'Ktoru raiiKOH 1 ' '' - ‘ < 

In addition to its use for 1 Hurvmting oc(»n iwit 
cnllnnry and foial inirposos 
Halt In larKi'ly employed In 
tbo ineat-packiiiK, flati-cnr- 

Ina, ice-croHin makliiK iind otlo'i hidoatnoR (o pro 
i*orM' f(KMl fiom d(■tl'l Kiriitioii It oiiti'ra into tlio lo 
frltrorntlon p^(l(OK^, and it In oiiiiibo ihI In Iho ihloriiiii 
tion of (told and oilier melniK Salt helps to form n 
Kliize on jKitt(‘rj, and it In used in enaniellnif and pipe 
WorlCN, and for enriiiK hides Alnnv eheinleal IndiiRtrlea 
UW‘ Miilt tirlne In the pn'parntlon of eheinHiils hiiTina 
a w)dn h/ise, hik h ns siahi asJi, and ejin.sfh sialn Alto- 
Hether, sail has miinv uses, and the I’nltist States an 
nuully eonsiinies more than '■|0,(KH),(K)0 hnrrols 

No (•onulr\ In the world has inoie almndant or more 
widely dlHtrllmted salt resonries than the Uiilttsl States, 
tor salt Ik found, in Home form. In all parts of the 
country, and the snpph seems InexhnilHtltile Many 
of (lui sail depuKits ami leHerMiiiK of lirlneK, are iinde- 
veloiKxl foi waul of marketh ns mir domeslle de- 
iiiumlH and a eonstanth Krowin« export trade Is easily 
Hiipplled from the Milt works nlieady in operation, and 
most ol these can he jjieatly expnndisl if the oeeuslon 

Our Halt snpplleK iianc from thr(*e different souris’S- 
the mliilns of na k Niill In sm li stiites as MhhiKaii, 
Ohio, Kiiiisas and otheis, thi> makini; of salt from 
niitmal hrlnes pnmpcd fiom helow the siirfaie in 










V-; ( n' .V ''v> (\ < r'”' c.'N 


n California t Piling th« raw aalt from ocean water to dry at 
8 Salt pyramid* piled for drying on San Franclaco Bay 

How salt is recovered from the waters of the Pacific 

fiom th(‘ Malt woiks on Oreat Salt l.nke. In t'tnii, and 
at StraetiKe, N \ , praethnlh tlie only solar salt plants 
In Ihe t lilted States are tii ('allfornlo On San Kran- 
osto Kay tin re are nnuilH'rs of these solar plants, 
and others operate in southern Oallfornla, near Isms 
Beaih and San DleKo 

Ocean water eontanis mi an nteraKe, 8 77 i>er cent 
of salt, although the salinity of (sean water varle.s In 
diflerent localities, owing lo cvaisiratlon and other 
(aiises For Instance, Die wafers of the Vhidfle In the 
\hlnlty of Sun loego lontaln an overnce of 4 in^r cent 
of salt, while that faither north is less 

III the maiiiifneliiie of salt hy the solar pnness 
natural foiecs arc utilUed wlierexer iKisBlhle, for It Is 
only by this lueiiim that the huslntSM can he made 
pioiltahle At cin-h plant an average of oxer l.OtHl 
acres of low-lying laud la ntlllzed aa salt ixmds The 
land is divided off Into a numlier of ponds, each sur- 
roiinded hy earth dams or dikes, and connwtwl with 
one another l>y Hood gates If the conditions will is*r- 
mil, the water Is let Into the various ponds hy the 
loree of Ihe tide, and wheie pumping Is nec'essarv, wind 
mills fiiriilsli the jiowei 

'Ihe (S'litei of Ihe California salt indiistrv Is on San 


o|K'd in recent years (|iiUe 
an ('xleiishe Industry In the 
luaiiiifiictnie of ordinary 
salt, or himHuiu chloride, 
fiom sen water California 
ranks fifth In salt prodiic- 
tlou, pructienllv all of which 



R«moTing (he rsw mH frost (Ite crystsUiginf pontfs 


Frnnciseo Bay, where salt 
will Us occur on both the 
San 

sides and the re- 

from tbeae 

is said to be equal to any 
found on the American mar- 
'(H'lr 'N'■ salt-mailing 

^ Vi'season extends from about 

. tlfp middle of May to the 

^ V'iC'y,,, ,1 i middle of September, or 

e'en longer, depending upon 
' •I'A the length of the “dry eea- 

Ssn Prsnciieo Bay plant w>i>" Since practically no 

rains fall In California dur¬ 
ing the summer months, and 
the days are sunny and 
warm, the etaporatlon of ocean water ran be carried 
on with great regularity and precision While the 
waters of San Frunelseo Bay are less salty than the 
ocean, owing to the discharge of the Sacramento and 
Snu Joaquin Klvers therein, yet the absence of fogs 
and Die sdaptatilllty of the marsh lands of the bay 
overtime tliia haiidleap, and after the first of July the 
dial barge of fresh water into Ihe bay materlall.v do- 
creases, and the miiMiuiun salinity Is secured. 

At the solar salt plants the various ponds are known 
ns storage, intake, ree<‘l\lng or tide ponds Into which 
the sail water Is rts-eived from the hay, the concen¬ 
trating ponds, and the crystallizing ponds The ponds 
hetw^ien the tUl(‘ ponds and Die eryatalllzlug ponds are 
known us weoiidary or pickling iKitids 
The B<>a water enters the works through a canal 
or slough which eonneets with the receiving ponds, 
provided with tlissl gates that open and close automat- 
Iculb' as the tide ebbs and Hows In some plants, such 
as at Fong Beach, new ocean water Is lielng addeil to 
the plant eonstaiitly, hut most of the bay plants Intni- 
diice new wati'r only at high tide, and store the water 
net-ded for the evaisiratlug ponds 
The sea water Is run from one pond to another and 
allowed to remain In each 
1 Vi •• I kIvch iterlod, until 

' y ■. .i.c k'* ,, gradually the water heenmes 

mori' and more saline niid 
this concentrat(*d water Is 
then let lnt<i the eryatallli- 
Ing ponds when crystals of 
salt have Ixegun to form At 
some plants when the pickle 
In the salt p<lnds has 
reaciiod a strength of 2# de¬ 
grees B, the bittern with 
eoino salt in It Is run Into 
other pond*, whore It evap¬ 
orates until a ooncentra- 
tloti of 32 degree* B, Is 
readied, when the aiotUer 
liquid Is allowed to go to 
waste. 

On a general average, n 
plant wU! provide abti«t ten 
evaporating ponds for one 
crystallljdng pond, and dur 
lug the aalt season it is the 
aim of the management to 
keep all parts of the plant 
running In unison, so th«t a 
maximum of salt can be bar- 
(ConUntted on p«ge tS9) 
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SoUd Fdd for tbe Gao Engine 

8r Ballrti Howard 


7uahe» Imperative their moat efUclciit 
yse. Not so many yearn aan, if ii man 
limlated on buriUjnf In hU power plant a 
fuel which had to ta* Hhlpia-d to him 
fro% an exeeaiiiln' dlHtame. or which 
«fl» ohtalnnWe only at exceatdve cost, 
or which waa uafthle for hia purixwea 
only at exceaalve Inefllcieucy, U wna no 
Ixxly'a h'jwtneaB wave hie own, Today It 
N aa miK'h the ItiiHlneaN of the fuel 
prodneer and of the man who could nwe 
the fuel wore rheaply and develop woio 
effective heat nnlta from it, un It 1« the 
hUBlneaa of the prodlKiil himself So 
much la this the caae that a prominent 
authority on fuel conservation rei'onth 
slated that the time is not far dlstnni 
when the use of raw coal In the iikiuiI 
tire-hf)K, wltli Its attendant piair (•eon- 
oray and gmierntlon of destructive cases 
will no loncer he pemillted 

One wtiv of avotdlnc this Is to he 
found In the use of the cas prmluu'i 
'ITlls is 111 Its Imn' essentials a device 
for the cim\ersion of solid fuel Into a 
eas sultuhle for use In an Internal-coin 
liiiHtlon enirine On the face of fhlK 
statement. It would appear that ihtsi- 
n'tleally at least, the producer mlcht 
ulth some hope he looked to for a com 
hlnatlon of all the ndvantaces of solid 
fuel hniidling with all those of the 
lutemal-eombustlon enclne rraeticall.i 
the gas produeers heretofore avallahh 
have not reallwx! this expeetatlon, and 
on this uivount the mention of the gas 
prodneer does not carry with it, to those 
who ought to know, the Impression that 
we are talking of something that has s<-ored 



suci'ess Hut the producer, like twerything else, is 1 
a constant state of attemptwl Improvement, and on th 
hauls of Its latest and Itest perfornmmv it ought to b 
recognised as a thoroughly efiicleiit means of isiwe 
generation 

The gas producer Is not In Its general outlines 
<siiuplleate<1 mei'hnnism. It consists of a stis'l shell, a 
shown In the figure, lined with Ure hrh'k and fitted wit! 
grates at the Imttom, within a closisl ash-idt Tb 
coal is foil Into tills shell through a speiialh cor 
Htriiclefl hoptiei at the top, which kis'ps tin- air awa' 
from the surface of the fuel heii ('onneded to the to] 
of the pnaluci'i hj means of a large gas jilpe Is i 


tthing else, Is In formation of gas This air is drawn through the hiirn- 

ineiit, and on the lug fire lied, and with If a proportionate amount of 

<v it ought to tie steam N admitted The funetion of the steam is to 

means of (Siwer keep the ash from ellnkeilng. and hv Its decomposition 

Into oxygen and hvdrogeii to enrich the gas 
■neral outlines a With the majority of the produeers that have hot ii 
f a Ntis'l shell, as offered heretofore If not actually with them all steiim 

•k and fitted with (smtrol has ta'cii the uiisoUisI (irolilom t^uddeii changes 

isl ash-idt The In engine load have Interferisl with the snpph of 

a speiinlh con- steam, or the steam siipplv has not Is'cti siiflh ienth 

•ps the air awar flexible to resisnid to these <-hanges Imraisiluteh . the 

ncited to the top result has been that with everv change In load Hie 

e gas )ilpe Is a i|imntlty or the ((nalltv of the gas auptilleil has suffered 


I a partial combustion wlili fiei 


final tieaning is effected by drnviing tlie gas at hlgb 
velocity tliroiigli u serlea of bnIHe plates At the other 
end of this line, of esmrse, Is attached the Intake mani¬ 
fold of the engine In which the gas Is to he iisi'd 
Dlieratlon Is simple As the engine runs the vacuum 
created by the pisloii displacement drnu.s air into the 
pnxlueer through properly designed Intake valves, caus- 


< at high iH-en customary with a few simple parts that mliieve 
the other (heir end with complete satisfaction Steam Is made 

ike mont- for this producer In the engine exhaust As the load 

'(1 liicreHses. more gas is Imrned, more burned gas U ex 

e vacuum bausted, causing more jiressiire This incrensisl pres 
into the sure In turn forces more steam Into the priKlmiw, 
vea, cans- (fonffniicd on pape 15!)) 


Keeping Check on Factory Air 

By Jacques Boyer 

stud! of liidnstrliil ntmospheies 


to estlliinte with so 
egree of iiolliitioo ot i 
Hist he analysed (piiii 
present liibonitorv ap 
isposnl of livglelilslH V 
and diflh iilt to traiispi 


lias failllinted the npciatlons of his isd- 
li iigiies 111 liilnging out n strong and 
'liiipli appiiriiliis permitting the making 
ot ipilek analises 'I he most simple and 
piaitiial ol the iil)|ini iifiis which he 
uses eiiuiprlses n pall of /.Ine. with a 
capaelli ol alioiil "• liters. In wlildi tlie 
all to tie anali/ed Is drawn In liy letting 
wafer flow lliroiigli lint bottles, eaih one 
independent of the others Metal tubes 
with faucets eiinnei I these rreejitiK les 
disposed ill liiilteii forinatioii on the 
copper (oiei, w'hleli null l>e unscrew isl 


the slmiiltatii' 
siisiih Ions all 
111 lent howri 


iltamsiiis (omiinrison of st'veral 
IS atmospheres Two arc suf 
low riel, foi (^rdlnar^ imrposes, 
’ first, the (iirhon dioxide and 
wlilli' in the second, the prea- 
■manatlons Is Investigated 
if expeninenfs, .M Kohn-Atirest 
r ot tinilum put In a single 
1 the total ahsorption of oar- 
Ihe (iirhonate of harluui which 
(jiilikli at th(' Isittom of the 
dose with a little ptiielUs', the 


ssllili III stop the nppiM'iitiis after one honi 
ail shoiiiiig "i parts unpin itles in lO.tHHl 
at the end ol a half hour In case ol air 
inlliied all i, and aftei a nn re ten minutes 
I Ilf -1 to l.iKKI dell miheulllii air! As 
sis of the othei ni id gases, It eiin he doni' 
the initial alkiilliilli ol the water of 
Is known, If Is stiftldeiii to suhtraet, 
( foil till lo d on 15')) 
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ircmemtora with Ite control unit Rt the Htrbt 

Home of the tranamUting apparatus of the Lafayette radio station 

Why Not Radio? 

Some Technical Advances Which Have Made Wireless Commercially Practical 


R KLIAItJMTY 1« 

■ coinmiiiiicatioii 
(he of tcloBiH]ili 

(tiUoii And until v 

lirovwl thnt It whu r 
Ncne lu III) ovcrjdiiv 
lo ship and hliip-to-Hlu 
nloijc 

(»iic t>y one tlio to 
liocii I'lironJcIfd In tlj 
luit roi«'lltlon to doM 
win altermitor, the (lo! 
tnlH>, tlie looti uiilonn 
KinpliK reoordcr iind 


i tlio von o'j'joino of oojnnioiolal 
To Unit ninii lie lidded sipped, in 
ph, teli'iilione nnd eiilile (ominunl- 
wlrelenH or iiidio louiuniniontlnn 
relialilc and H(ieetl,v, It could not 
IV eoninien liil w/i.\ eveepf in aJilp 
ihiiie tiuflu, In ulileli lieidh It was 

teolinlinl nd\allies In radii) have 
tlicHC ((iliiiiiiis, lieiKf It would lie 
silllie tlieni liere Tin* Alexander 
luldsi huildt alternator, the vacuum 
inn, (lie aii Kiniiiitor, the photo- 

I the )ilninoai mihle recorder—tlicBe 
later diiv deviees which have made 

II I oiniiien lallv iiractleal It it 
have made ladio eomtiinnli iition 

, no lonuer need traimallillitic stil 
honi ■. and even d.ivM hj adverse nt- 
., while niessiiiies pile up for tlSIlN- 
I' Htieed of tninsinlsslon has been 
ised, Iiei.iii'e leeeiition liilB been 
leli'ilile Ilf 1 or respond liiK «[>eed 
tun, when i .ihles imild liandle a 
ralhi Ilian llie ladio H.VHteniH hut 
liiiiKil anil i.iilio s.VHtenis handle 
iitiH Tliii' till hutre I'liflK stafton, 
iL I olisti in led at Snitlle Assise, 
a (iipiieilv ei|iiul to llftv mean 



not surpriHlii); In 
Iireeent radio lolls 
hly lower than e 
liiK rable tolls 
hnreaiis and i 
were perliaps Ih 
npprm'late the va 
dio eimimunli atio 


inter-elty radio si.vstcm re- 
leiitlv ojieneil to the puhlk 
K-tween New York, I>etrolt. 
Meveliuiil .ind (''hleaijo, In 
nore oi less dlreit eomfieth 
Ion with the tileirraiih and 
ele)ihoiie lines lonneetlilK 
hose titles 'I he advan- 




jx*rleiiis*<l In the iiHual wire methodfi of comjnunlctttlow. 
At the New York oWee, for example, two operators arc 
at work, oue reeelTlag and the other traumitting. The 
oMiee Is located In the financial section, while the actual 
tronsmUtlnii station In In the uptown section, somo' 
three miles iiwny The receiving loop Is on Staten 
Island, Home seven miles distant. The transmlttlnjf 
operator In tlie downtown office controls the uptown 
tramunftter by means of a telegraph linn and relay ar< 
langement, while the receiving operator receives the 
incoming signals Impinging on the loop aerial on Htaten 
iHland, over a telephone line This dual operation 
(leruiitN of trunaznltdiig and nxielving slmultaueoua);, 
or twmway tralllc nt one time 

Dual oi>eratlou Is mahitulned with Iletrolt and single 
operation betwtsin Detroit nnd Chicago and Cleveland. 
Messages niii lie ’phoned to the offices, where skllteil 
’phone girls take them down on a blank which la 
handed to th(> transmitting ojierator across tlui table 
TJie ineouilug niewNages, on the otlier hand, an* cotiled 
down on a iiolsclesH tj'iHwvrller hy the r<‘<*e!vlug oper¬ 
ator, and handml to the telepliom* oiierntor who noth 
ties the addrossee Of course, this telephone service 
In not new' with this radio system, for It has been a 
feature of telegraph service for souie years back. But 
the dirmtiiess and stnipllcity of this radio syatem have 
iiuidi to recommend them, and It will he Interesting to,^ 
watch whether inter-elty radio will spread to other 
lot nlUles 

The main aim of radio today, however, is In the di- 
reetlon of long-dlstaiux* commiiiib'atlou rather than 
the sliort jumps from onu 
city to another. Hent'c 
the several stations of high 
iKiwer which arc now hand¬ 
ling trausatUutie traffic, 
such as New Brunswlak aud 
Belmar, N. J„ rest>ectJvBly, 
the transmitter and receiver 
units; Chatham endjlarlon, 
Maas., resivectlvely, the 
transmitter and reecivar 
luittB; Tuclccrton and B*1 
mar, N. J., respectively, the 
trananritter awl wcotver 
units. Tbeae statloaa are 
wnrklnic with Katum tuid 
^vaae in Oomauy, 'Bta* 
vatiiMr In Norway. Cttnimu 
in Wntos; and Park, Si^- 
Ljtena Ifi France, 
•Tbara .are '*ag»eraj'’‘nttwr 
Mmpaa in 
Wtrope latmidMl tat lunc' 

L dlatanae wo*k »»y 

he preased Into toiuwwclul 
.torrtee In the dilttont lu. 






(owen wkMi«d|PM,llto 
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AIMW tlw €!Bn<8h«n Bucket 

I N e»a«T»tlB* tor ttac tiutnutmt ot a lar*** motion pic¬ 
ture tboater la Vaocouvcr a larcr ot tougii saud- 
Btoue OBOOttnteretL TUlu wan br(jken uij In tlie 
iiHnal tcurtiloo trlth dyoaialte and chum drillN, but 
the reowral ot tke reraltluff ddbris from the hole was 
iia'SmpUabed ta a decidedly novel fnahloti, na hIiowh by 
our UliurtratiQa, A coutrOetor Rifted with the prwlouB 
quality at Imft^atton was nnnUe to Mee unv Rood 
ipason^Why the olam-abell graWtuclcet could not deal 
with the altuatioQ, and aare euooKh It turiuHl out 
to be Aottd chpaWc of doln* ao. The clam Rhell, oper¬ 
ated hy r a^-toR derrick and a donkey holstlng- 
cntrlne, lifted the «doiM>« and houldere from 

the blait, loadlni; tiiam direct Into flve-ton trucks The 
big lOdt which flgorea ta our picture we are told 
weighed about a too, but as-will Im neeu the bucket 
bandlaa H without dIAcutty, A large amount of ma¬ 
terial vr«8 hatidlod ta this way at a minimum direct 
coat and at a gr«at ahvlng of time, the loading of a 
truck nirrar tmuoiBtag more than hve minutes.—By 
j'heaion V. JJafry. 

A Pile DriT^ for the Feny Slip 

T H£! aeoompanytag photograph shows a B{)oclally 
dealened pUe driver tat driving pUe« in both the 
Inside and ontalde row at (be ferry allpa at C^lond. 
An extenalOB fastened to the pile driver earriee the 
hammer oat orar the flrat row of piles for the pun>os<‘ 
of driving the outside row, thereby making It unneces¬ 
sary to drive this row with o pile driver carried on a 
barge and floating In the ferry slip. By this means the 
piles can be driven without Interfering with the move¬ 
ment of the ferryboats in and out of the slips of Oak¬ 
land, Callfomla—Hy C. 11' dviger 

SpeediRf Up Snow Removal 

F IOLUIWINO the first heavy snow of the winter, a 
gong of fifty or sixty men for removing snow from 
the streets of Chicago was replaced by four meu ami 
the new snow loader shown on our cover this week 
Besides aucct>a8funy replacing so manv men, the ma- 
I bine was able to load ao quickly that a great nsluc- 
flon was poatrthle ta tlie numlter of trucks rwpilreil 
I’our trucks, only, each l»elng loaded In an sverngo of 
live minutes, were necsled where twelve were requlrevl 
before when moat of their time'was siHUit iit wsittag 
during loading. 

Vo change had to be made In the usual scheme fol¬ 
lowed In removing the snow by hand Blows attached 
10 tracks placed the snow In ihc long windrows in 
the gutters. In place of swarming gntigs of men shov 
ellug Into high trucks, came the loader filling the 
trucks to overflowing so tpilckly that side Isiards for 
I lie trucks to carry a greater load IsH'iinie luiimratlve 
ITie machine la mountovi on ciawlers to gain the best 
1 faction It Is istwen-d bv n foiir-<'vliiidei truck 
lilte gasoline ejigliie A two-ann(Hl apron scisips up 
and turns the snow on to a wide ciciitcd bolt which 
inrrles It up to discharge Into waiting motor trucks 
I'hls apron plow is adjustable It Is isisslble to scr.iix' 
the surface clean or leave enough apace to pass over 
liny oljstrnctlon Adjustment is made by the operator 
from his platform on the loader Skirt boards twelve 
Inches deep keep the birgest lumps on the bell and 
give It an effective carrying width of thlrtv-siv inches 
The lielt Is imsltlvely driven, being fitud with roller 
chain on each edge 

Chicago city officials put the loader to work the day 



-' IbtMl "taat iMt mdbMMl^ in w»t weather 



Loadtag the apoil from blasting with a clam- 
ahetl bucket 


after Chrlstmos to remove the snow on Michigan 
BoUlevanl. After working the downtown length of tlie 
Boulevard, the machine workeil across Into the loop 
district. It ran for thirty hours without a pause, being 
Ofiersted by three shifts of eight boors emli A minor 
nqiair was made and the mat bine (ontlinusl One of 
the things fbgr rcisimiuembsl It most highly to the 
uflldats ta charge was the fait that It would work 
Just as hard and tirelessly Isiwccii midnight and 
morning as at any otiier time. This Is the time when 
men urc least efliclent If they will work at nil 



Dry Stevedoring in Wet Weather 

V KSSBL.S are not delnyeil during the raiii.v season 
If they are ec|ulpi»ed with lintili tents, nor Is tbc 
cargo subject to damage from loading and unloading 
In the rain This clever use of a canvas oi dink tent 
has saved time ami money for various shipping con¬ 
cerns, Before the invention of these hateh tents a 
«hlp often had to lie Idle until the storm blew over 
With the tents stcveiloriiig iinxeeds without mmh re 
gard for the state of the weather The tents me 
iiBUiilly furnished in a slue 11:1 feet square nt the base 
and 3b feet from base to peak —Bj It f, Itnllvt 


Catting Metal with the Oxygen Flame 

I T Is not for ao very miinv jeitrs that we have 
known the ’possibility of i lifting metals with the 
oxldiRlng flame. Even todav. we do not have the clear 
insight into this process which we would have. There 
are many probU^t in couuectlon ■with it that are 
not entirely clear, and some that are entirely vague 
Many otliera arc in a etmtroverslal state, the exact na 
tore of wbnt bappena upon the application of the 
flame under various cowllttims are as yet awaiting d«- 
tamlnatltm. An interestjng dlacnaslon of the state 
of brek^t kMwtad#* and tho ontatanding problems 
wlU be found ta tlw Scikntific Amk«ii'Asi Monthly 
for February, luder the title “Sevrerlng Metals by 
Oxidation.” 


The Ionic Dissociation Theory 

M ost rcallv compiiem (hcmlsts are familiar witli 
this tlieorj in iin nlTlniiiil inaimcr, but few biivc a 
thorough uiidci,standing nl It This Is rather deplora¬ 
ble, for tin tlicorv is a potent weapon In the bauds 
cither of the student oi the research workei Ml 
Alla-rt '1' i'lilows, willing In llic current numlMO of 
the SiiKNnui' Aitutii v\ .Mostiii.v for b'chrunn sug¬ 
gests a numts'r of Intelcstlng and Important o\i)eii- 
iiieiits wlileli me wtlliln the easy reach of the most cle- 
iiicntar.v laboi atorv, and which sliould do nimli to ten 
del the ionic tbisiry ilcmcr than it has Ix'on 


Primitive Uses for Kelp 

T HJC Imiiorliinec ,if kelp In the wstnomic life of 
the Indians of the BuiitU roast Is seldom prois-rly 
cstlmiltisl A number of viirlolleN are found in this 
Iisrt of the world wblib me suitable for liiiuian isui 
«umi»tlou, mid wbieb formed a material addition to the 
fissl stiK'ks of these iKstplr In addition, 11 was 
freely used as a bait m Usluiig lor sea uiehlns and other 
Jlsh In mtu Uie kcli> grow tb.s bate probably saved a 
goovlly nunibiT of Indians from drowning by provid¬ 
ing a plai-e of anehoruge for u lanoe tungbt out In a 
bad sipiall Some of the larger varieties have stalks 
and bulbs which are useful as molds and even as 
bottles The fabric of the stem makes an admlralile 
fishing line 'liie seawis-d serves iilielv as chinking 
in the isnmtnietlon of houses Its value as fertiliiH'r 
was well Known to the Indimis l.lKewlse they were 
able to iiiuke eouslderalde nnslleinal use of It In 
sboit, as nurruled in some detail In the .Si ikntifk 
Aukrjian MoNiitLV for February, the riib murine 
growths were of very great value to the savage races 
of the I'uget Sound and California (oasis 


A Battery That Is Diflferent 

A FBEXCil inventor lias reientiv put out a bntterv of 
novel design for wbleh notable advantages are 
(laiimsi The siiperfidiil solution is poor In mineral 
salts and rb li In ammonia, so whether used for eontin 
nous or Intel ni|ited serve e the ballerj never eontaliiK 
(orrosive salts 'I'lie salts wlihli are formed bv long 
o|M'iiition of the battinv are dei«>Hitetl iii tlie middle 
portion of the vessel, leaving tin sdne as well us the 
siuhne of the liquid eiitin Iv i l(‘(n , ns a (onsispieins' 
tli<> /,in< IS at all linns fnllv ulill/isj The perforiu- 
miee of the new batten is summam.ed In the < laiui Unit 
a e<dl luoiuited ill a vessel 1(1 is'iitinieters sqtiaie and 
Td eentluieters lilgb, loiitaining one lili'r of vvntei and 
I'd.'i grams of salauinionlin willi a /liie )ilate vveiglillig 
Kkl giuins vields a total I'liergv either in (ontinnous 
or interniiited seivbe mnoiinling to Id,') ampere hours 
A full in (oiiiit ot tli(‘ batten apiieiirs In the ScuMitn 
.^vtfKK \\ Mon I 111 V for 1 ebrinu v 


A (iianl ,\mong Conveyor Belts 

T \\(l ot the longest eoiivevoi hells ever .. 

Ini(d bav( just lieen made foi llie Use of a lug eoal 
mine neat I'lll'luirgh l..ub belt Is IS inilies vvnb', 
l.ti.'Kl feet long ami si-veii piv b'ln b would msKe a 
strni of single fabric four feet wide and, if stietilied 
to till' uiavlniiini safi- )>onit 1 1 Tim fei-t long -or tl-ti 
miles (Ivei htons of surf)ne stoi k were r(M|\iifcd in 
snrfiielng these bug(‘ bells with tbeir area of oS.Mim 
sipinri' feel And as .seen In the itiefure, wlieli tolled 
tqi readv for shlpiniMit cm b bidt stimd ov(-r eight 
leet high Bv Llmirl lUi'itnn 



An acre and a third ot conveyor belt 
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Truck equipiM^ with special body for handling structural iron, showing how easily long girdcra may be carried 


Moving StructuraJ Steel 

T HK transportation of long heayy 
stool iioams, pipes niicl girders has 
l>oon a lug jirohli'ni for some time, and 
U has \)sunlly l>ooii so1t(s 1 by means of 
H soml trailer or even a fovir-wheol 
trailer U'lilnd a motor truek A llustun 
company has found a solution to this 
problem that Is worthy of Ixjlng de- 
scrll>ofl for the benefit of those who 
handle stnictiiriil steel 'I'he method 
permits the handling of long idoees by 
uionntlng u sisslnl frame nork and 
b(sl} on a 3',*j-ton tniik The IsKly, 
wbleli Is shown In the n<'<ompanvlng 11- 
Instriitlon, Is 17 feet from the hack of 
the ealj and is T'/j feel wide* The 
fiunie of the hisly Is hiiilt entirely of 
Ntetd angles, hii\ing jioikets to reeei\e 
ttie stakes to wliidi remo\nhU sides are 
attached A ple(<‘ of steed Is attadied to 
the front end. w hh h is properly braced 
by having angle irons cJslend to the 
I font end of the chassis, To this frame 
niemher Is attached ti frame work of 
angle iron eiteniling across the rndlo- 
tm and npproxlmatelv IS liiebes wider 
eiieli side than the width of the eliiissis 
T'hls friiuie rei elves the ends of tong 
heiiiiiH that overhung the hexly and 
iimkc's it possible lo ban! structural 
menitiers from to lo HO feet long witli- 
oiit exieiidliig tliem over tlio top of the 
cnb This iirniiigetiieiil Is verv (onven- 
lent for niiloiidiiig nt the desllnutlon 
hec tiiiso 111! the (Inver has to do is to 
lake II crow hai mid fold lln heUlii ofl' 
of tin Iriime mid on to the ground 
The fruine work evlendliig from the toji 
of the eul) uiiikes It possible to linul 
st(x«l trusses and girders from -10 lo SO 
feet long A (l('rM( k m i .iiigeinent foi 
loading the fnnk make' il po"ilile ti> 
load giant girders vvilliout mm li trouble 
Any eontrai lor Imiidllng bulkv uml uii 
vvleldy products siuli as long inpi's, mils, 
built-up girders niid coliiiiiiis will finil 
the nnangcDient illiistraled veij iiraetl- 


Tank Body for Milk Transport 


inns (It buttles mid have made many 
iiemiieiiis mid dairies priictlcallv In- 
depeiiileiil of railroad schedules besides 
tatipiiig new Miuites of supply Hut the 
milk has hemi bandied In cans v.'lilch 
have mi average life of four years, cost 
about ,$tl.bo each, nml cause considerable 


glass-iincd tank bodies that have re- an Iik lease of temperature of a few de¬ 
cently Ihx'h odapfed to milk transport grees by the time the milk had arrived 

prove to he the moat eronomleal method at Ita deatlnatlon (tf course, these 
of Irnusportiiig milk hv molor truck uii- tanks are not profitable In all phases of 

d('r eertoln eondltlons where their use milk buulnge beeiiuse the wholesale do 

provi's lo he prolltahle The tiuik'a livery of milk to stores, hotels, ond other 

strongest claim rests on Its ability to large consumers Is only practical with 

save labor In the creamery and receiving cuns, whereas retail delivery Is now 

station In loading the truck the force done for the most part hy using bottles 
of gravltv will cause the milk to flow us containers for the small amount of 
from the storage vats Into the tank milk used hy the housewife Wherever 

With cans several men are needed to a large amount of milk must be trans- 

load the truek When the tank of milk ported from one point to another, the 



Fleet of trucks that connects the factories of a big New England shoe manu* 
facturer, at great saving of time and money 


arrives at its destination, either the tank, which is glass lliuxl and without a 

force of gravity or suctiem will force the seam. Is far more efficient and eeonom- 

mllk out of the tank, whereas cans leal For example, many city dairies 

would renulro siwerul men to unload have small eotleeflng stations nt certain 

The fnnk can he flushed ehmii In a very points 1'ho cans of milk are brought 

slant time bv one man whereas each to tin' statiiai hy farmers or hy truek 

I an must l«‘ handlisl imllvldiially and Hues operated hy the dairy The milk 

((iiislderahlj mote time la recpiired for Is emptltsl into large vats and thorough- 

I'leniiing ly (sailed liefore It Is readv for trans- 

The temperature Im rease of pre-eooled portutlon to the city via the glass-lined 

milk has lietm found not to exceed a de- tank e(|Ul|i|a-d triuk The tank ea 

gree pet bout even on the hottest day iiaeltv on a L’bs-toa chassis is OOO gal- 

wTtliout Inking any special proeautlons Ions Tf is 3(1 Inohes Inside diameter 

to insulate the tank This means that and 11H Im-hes long It will carry 4,150 

a haul of 10b milt's would only result In itounda of milk Thre*' ami out'-half-tun 



Glass-lined steel tank-body tvr motor transport mt milk 


trucks carry a tank of flOO gallons ca¬ 
pacity. This is 42 Inches Inside diameter 
and haa an over-all length of 138 inches. 
This tank carries 0,040 pounds of milk 
TTie r> ton truek chassis is fitted with 
a tank 54 inches in dinmoter and 144 
inchea long This has a (Opacity for 
1,105 gallona which is nearly 6 tons of 
milk. The caivacity is Increased by the 
uw' of platforms furnished with guard 
I alls which provide sjmee for a nuinlter 
of cans The milk is loaded in the tank 
at the top opening The valve at the 
lear [lermlts complete draining of the 
contents in a very short time Not 
only milk hut any Iswerage may be eco- 
nomh’HlIy carried in a tank wagon of 
this design 

The Motor Tnidi and the Shoe 
Factory 

B id savings In irsnsportatlon costs, 
effected hv the use of motor trucks, 
with (sirremvoudiug savings in time by 
the eliminallon of delays In the shipping 
of g(MslH are becoming more and more 
jironouncssl as manufacturers and others 
dependent upon cHlciont trnnsrmrtatlon 
systems for huslncss success continue 
to Increase their truck Installntlons. 
They have found that the motor truck 
affords an Independent transportation 
(M-rvlce dcrs>ndent in no way on agenclaa 
oHtatde thoir own organiratioii -a condi¬ 
tion that not InfrwiiKjntly la of Inesti¬ 
mable value to the shlpiier when goods 
must lie moved (pilekly Such a service, 
providing the iirojicr truck equipment 
has been Installed, Is always at the beck 
and call of tlie truck owner for the 
movement of freight either abort of 
long instances There Is no waiting for 
railroad cars Tfie dependable truck is 
always In readiness for the'haul 
As a concrete Illustration that demon¬ 
strates (’oncIUBlvely that the high-grade 
track Is a money saver, a tlme-aaver 
, and a tmslness-getter, may be recited the 
exjierlcnce of a Arm of oboe manufac 
turers of Brockton, Mass Companies 
ixinfrouted hy similar transportation 
problems can profit by studying the 
hauling methods employed by this com¬ 
pany, w'hlch operates and controls nine 
faetorles with a total capacity of 24,000 
pairs of shoes dally. One of these plants 
is in South Boatrm and another Is In 
Bast Weymouth, Mass., each 20 to 35 
mllee from the parent factory at Brock¬ 
ton. A third Is In North Adaua, Uma, 
180 mllea to the nortbweat. fac¬ 

tory performs a spocial fmactkin In the 
operation of the whole. maUtig necea- 
{Vmtimuei m popa fdOl 
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BllWW Coal br Wlra 

(OoHtinueil ftvm poffe 144 ) 
puny Is incidentally obtalnlnK fnel; and 
geolodfcal condltlona, a« already ex¬ 
plained, render the enperpoeed atream a 
negligible menace. At tbe same time, tlie 
iiejftneaMi o* tbe coal field virtually ellml- 
7iates freight costs It has been esti¬ 
mated by tlie engflneers lDtereate<l that 
this ffctor alone will save annually, at 
present tranaportation rates, not less 
than W20,000 for each kilowatts of 

capacity. There is reason to believe that 
the other mines In the vicinity will cease 
to jleld In the course of the next tiuartcr 
of a century, and consumers not so fa 
vored us tlie Springdale Station, will hare 
to go farther for their coal and pay more 
for It. 

The successful running of a commer- 
clul power plant of this kind Is contingent 
upon an iinlnterruptwl supply of coal at 
a fairly atalile cost; and It la equally Im 
(Kirtaut to efflcient results that the fuel 
lie of a good and uniform grade In the 
present Instance the mine will yield not 
only coal of one grade but this will be of 
a superior quality Therefore, it can Is- 
confidently p!\>dlcte<l that the plant may 
lie counted utK)ti to get the most out of 
its splendid e<iuli»uiont and to turn out u 
kilowatt-hour of energy for less than two 
jiounds of coal As may lie realU(Ml, 
Springdale lies uithiu the great coal 
producing area <if the western section of 
I'cnnsylvaniu, and in that region there 
art' hundreds of mines recpilrlng purchas 
aide power service An Idea of the na¬ 
ture of this demand (an be gatlieris.1 from 
tlie faet that a group of somelbing like 
tlilrty-fivo mines has a montbly consumii- 
tlon of 2,800,(X)0 kiluwatt-bours' In the 
tributary Pittsburgh district there ar<> 
steel plants that use large bloeks of 
eleetrlcul energy, and these tiatrons, with 
their dlvera needs, can lie supplied from 
this great station without the movement 
of a single ton of coal upon the rail¬ 
roads In tho vicinity—at least so fur as 
furnishing jaiwer for operative machinery 

This oxamplo of engtiiwrlng ad\auoo 
and of the oconomic gains flowing from 
strategleally located central stations 
serves admirably to emidiaslze the liene 
llts to lie roallaed on a wider s<'ale 
through the Interlinking of many iwwer 
plants of a kindred character 

A Rural School Museum 

(Conflftaed from page 145) 

!Si)cclmens should be kept In a oise and 
properly labeled with small strips of 
pai>er, SiKiclmens of stones, skeletons of 
birds and animals, not known, should be 
smit to the State I’lilvcrsity or some 
oflier Institution for Identlllcntlon 

A case for the (idledIon cun lie made 
by tbe pupils at a small exjMmse The 
lumber whleb sbould be pine or isiplnr 
and free from knots or w Imtshukes can 
nsimlly be priK'urisi at tbe liKal sawmill 
A case four feet long, one f<Kit wide, and 
five feet high would not Ix' too large for 
a rural schiKd. It could baie four shelves, 
allowing sixteen inobes at the Isiiiom for 
tbe larged specimens and ten liiebes t>e 
tween shelves for those of smaller slxc 
The back can l>e made solid If so desired 
At the front and center a i)lece tw'o Inches 
wide extending from tho top to the bot¬ 
tom, should be nailed Two doors swing¬ 
ing from tbe ends of the case can close 
at this piece (ilass of suitable sire for 
the doors can be procured at the hard¬ 
ware store This can be placed In a 
groove on tbe inside frame-work and 
made secure with putty. A cidlectlon such 
ns described would bo prised by the com¬ 
munity since it concerns all Its people. 

11t« New Couoepts ot Time and 
Space 

(CoAllnMcd from page 14^) 
type aIrMuly known to matttetoatlciaRa; 
that ttw xmrvatnre of this wol'M in the 
oeielihorhood of matter IncreaeM with the 
maaa, aM d tOTe a a w aa the diataoee from 

(Otmtimiei on page fd7) 



Ten hours! More than a day’s labor! Think of the cost 
in dollars I 

Such was the result of a test between the flexible type of hack 
saw and an all-hard blade. 


Both were designed to cut the same material! Both were care¬ 
fully run to deliver the utmost service, but the all-hard blade 
demonstrated from the start that it cut costs by cutting quicker. 
On power sawing, where weight is needed to make the teeth 
of a blade “bite” into the stock, the soft-back saw is not prac¬ 
tical. Because of its flexibility, pressure makes it “buclcle’' 
Without this weight the cost per cut is too high. 

For economical power sawing the proper blade for the particular kind 
of material to be cut is indicated by the Starrett Hacksaw Chart It 
will be mailed to you, free. Also a*k for Catalog No. 22 "B " 

THE L. & STARRETT COMPANY 

TAt M'.rti’, Grfatttt Tolm^hr, 

,f Hatt Sanvt UatxcclltJ 

^_ATHOL. MASS. 



Tenting Hark Saw* 

Bvery Hxk Saw test hm two dUtInot objer- 
tlves. The flml point to be determined le, whnt 
meloe of btade shnil be selected ns most eflieleni 
for the work of the shop ns n whota. The second 
point, which Is no less tmportnnt, Is—^whnt p»r- 
tleuUr blade made bv the roanvfaeturer whose 
brand has been selected, is best adapted to thr 
conditions governing any particular pjeet of 

The dUHeultlM' In tho way of making eutD- 
elentJy exhaustive toots to dotomhio >h0 all¬ 
round oOteionoy of varbuo makos of oawo has 
ateoady boon mentioned. To naoh Oonohulons 
that are beyond dnubt, evory> (aetor must be 
taken Into eonoldeiratlon—the eompoeition, tooi- 
per, pitch of teeth, "oet," gage, depth, and onet 
of tho blade, tho tension, protmre, speed and 
hihrleaUoR, and tho yharooteHoUoa of tho raa- 


tcilal lilt As It is a fundamentol in comiisia 
tive tests that only one variable should be 
changed at a time, tho magnitude at the task of 
making complete compariaons Is manifest 1 lx 
Influence exerted by a varianon In the compoBl- 
lion and temper of the blade and the pitch and 
set" of the teeth has already been Indirated 
these are factors beyond tho control of the user 


Effect of Difference in Gage 

The gage of the blade, another of the elements 
determined by the maker, directly affects the 
cutting speed. TosU have shown that If two 
BBWB differing only In gage are used to cut the 
same metal, the first few cuts are usually made 
by both bladM In the same time, but about the 
fifth or scvmith cut. the thinner saw will be 
found to be cutting faster This Is, of course, 
assuming that both aaws are, except for the 



In selecting a saw to use on any jiattitular 
Job, It is worth while romcraberlng that a slioit 
blade, though of lighter gage. Is stlfter in pro, 
portion, and ronseuuently can cairy a roaiser 

llshcd by The I. S ^Starrett Co Alhni Mass, 
tor free distribution. 
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Recently Patented Inventions 

Bri^ Dtscripliona cf Recently Patented Mechankal end Electrical Deticea, Tools, Farm InittleiMnii, Ele. 


rm n Hpar ('iDhodylitff the maximum of 
rHiiirtli Tho initiinium of 'wolf^ht. 

AM> I AVNCMIINd DKVICB — 
I MikUmou Ave , Albany, N. Y. 

n' n‘lnu*s to laniling anti launching 

for alri'lM>)t>H of the ntonoplane or 
iilane The primary object is to pro¬ 

le Moana hereby an air Tchlcle may he 
itMhed In u coniparoflvely rostri< twl area, 
p ruhantasea bring gained In lauding 


Electrir«l Devices 

FAN ni.AnrC.- A W -Iiricsn, c/0 Hotel 
Tiilea, Tulwi, Ukla Tto' Invention relete* 
more particularly to a cellliiff fan blade The ' 
prinrl)ial object Is the provision of a blade | 
^bicb inny be swung from a horisontal to a i 
Tfrllral position A further object Is to pro | 
vide a form of hinge with meatiB for ver- 
rlcally adjUMtlDg the angle of the fan blade and 
holding it in Ifu adjustod posUion 

Of Interest to Farmers 

FARM OATE—Ci E lUUDBSTr, Eoleoni, 

N M An )mpi>rtant olijwt of the Invention 
1« a farm sate In wIilcU tbo gate (imper wlU 
be In all of Ite operaUw inotnnentM [m)hI > 
lively liraciKl and coiietralned to travel In the 
proper path, thereby preveiitloir djeloitlon or' 
excrealve atraln npoii the gate or any of the | 
aesoi laird parte Anolhei object la to pro i 
tide a post cnristriietlon eo operation with the! 


MII,K BiJTTI.K HOLllER—M A. Pascal*, 
ino lOtb St New York, N. Y An object ot 
the Invention U to provide a milk bottle holder 
which la adapted to be aecured to a door or 
other support, which will readily admit the 
bottle and which when the bottle l» In the 
holiler will operate to securely look the bolder 
lo lU cloaed formation and prevent removal of 
the bottle by unanthorlaed peraona 

SHl]TTt,E CLAMP—b O HoBBSTS, UdH 
Klllingaworth Avo.. Portland, Ore. The In¬ 
vention has (or Ita object to provide incana 
by which a shuttle may be llriuly gripped 
and held durliiK the winding of the thread 
The device coinprlaes a clamp of subatan 
Hally |l shape, conHistIng of a body and arms 
estcndlug at Ita free end and on Ita Inner 
face a transversely extending groove for en¬ 
gagement by the edge of a ahnttle face. 

Hardware and Toola 

VAIAE ANI> GRlNDINd MKCHAN18M 
THEUKEOK—H C Hbows. 854 Hnildoii Ave.. 
Camden, N J An object of tbia Invention Is 
to so conatrnet a puppet valve na to permit 
the positive longitudinal movement of the 


lively movable jaw loosely slidable on tfa« fixed gears (or locomotive esfilntM. Tbe fiopAkOSt 
Jaw, and a bundle lever having a support ad- obpset is to provide sn autacaattc iShd eobtrot 
Jiistably connected with the fixed jaw, the adapted more partlculart]' fim OM wtth the 
handle having a ram for engaging the movable Woleebaert valve gear, the purpOM Uttilg to 
jaw to move It toward the fixed jaw automatically Increase the leod at the ttwom 

liobtiww •» etiglne speed IBereMOS, and when 

r t, w r, t*"® reverse lever IS hooked tOf W«h epeed. 


Heating and Liuhtlne - 

HKA'nNO 8TOVK fill El'RNACK^F. D, 1 1 h ed 1® fW Wgh epeed. 

Cook, address Ram W. Miller, 1st National Pertaining t» VcMcIm 

Bank Bldg., lllalrsvllle. Pa The prime ohjeet aAFRTY DEVICE FO» «*!« COPTCH- 
of the Invention Is to so eomblno eheet metal CONTROLLING MEANS Of AtMOKOBILSS 
and cast motul as to overeomo ormlnlmlee __j, CAu-ATXaxA. c/« B J. Cttrtce. 141 K. 28rd 
the defects of these metals as nswJ In the York, N. Y. Two patetfts li*v« beep 

usual ways for produelng n stove Ilia in- this Inventor on eontrolilng and 

ventlon Inclmles a east metal hnse, a oast ^^f^y device which Insure the natural poM- 
mctal lire p.,t thereon and a sheet metal sheU ^f tRe cluteh of planetary traaemlhslon 

j being open at Us lower end, and fitting snugly gears, particularly for Ford cars, and without 
I about the fire pot modification of the original coastmctlon. Ths 

I HEATER A.\D VENTILATOR.—J. A. safety device la swung to set position with the 

' (liikkNK, Long Uracil Sanitarium, tgmg Beach, movement of the enntroller Shaft to apply 
Csl This Invention has for Us object to pro- the brake, to be cngagabla by a screw foeklng 
vide a device adapted for comfortably heating with the clutch lever, but the Caleaterra device 
a room with any type of beater whoreln tbs pcrmlta the reloaae of th« brake without t« 
freah air that Is distributed to the room Is leasing the safety device, the Idea being to 
bested 111 a heating ebamber separated from prevent the secldentsl running away of a car, 


the cointinstloii rhnmher, the beating and com- 
tiustloii ehamhers haring separate and Inde¬ 
pendent rirciiUllons 

EKONT DISCHAROE CHAMBER OP 
MELTINO HIRNACEH—P Dkr, 42 Hue 
Notre Dame dcs Champs. Paris, France, The 
iiivenlliui rclnles to an arrangement of front 
dischaige ebamber applicable to melting fur 
naces for the melting of materials such as 
metal, gtasa. volcanic rock and (nalble clay. 
Aecordtog to the Invention the discharge 
chamber la divided Into two cumparttnrnta In 
communication with each other at tbslf lower 
part, the first of said cniiipartments receiving 
tho mellnt material which Issues from the 
melting furnace, while the second receives the 
decanlisl material and has a tap hole placed 
at suitable level 


I released, thus eliminating 
rake troohle by boMlug tbs 
til It Is porpoaely throwa 



Of General IntcreNt 

i-HVllilNATION CfiVlIt AND BED - S and 
1 .Sevt luiL, hlia Ashford SI Urtiokljn, N V 
Ihe Invention rclatca inirlii nlarly to a chair 
vvhhh may at rve as a bed An ubjm't Is to 
jirovide a chair which Is especially adapted 



valve as well as the rotary movement during 
the grinding operation A further ohjeet la to I 
so ronstriiet Ihe valve that the valve grinding 
tool will eoiiplc therewith and cause the valve 
lo nuive tongitinllnalli wllli tho t<Hil as well 
as receive Us turning movement therefmiii 
lAM'K—C (> Tbalv, Norwich, Conn. The 
Invention has for an ohJ<*ct to provide a con 
Btrueilon In whleh a sliding hasp Is used to 
eonni'i I Ho different parts of the lock mechan¬ 
ism Another object Is to provide a lock In 
whleb a sliding key la used on a pivotally 
niountwl catch asaoclatnl with a sliding bolt, 
Hic bolt being locked when slldingly moved 
Into posUlon and unlocked when the key la 
slldingly moved to a given poaltlou 

CAnr.K CLAMPING DEVICE—J H Skoo 
MAX, 1514 Moffet Arc., Joplin, Mo The 
tnventlon relates to devices for temporarily 
connecting cables, or other flexible members 
to other members, a purpose being the pro 
vlsluo of a clamping or conncctsng device 


Ject to provide a device adapted tor use In 
fireplaces to control the draft, wherein a frame 
Is provided of a els* to register with the 
opeidog of the fine and shaiaal lo eonform with | 
the proper arrangement at the Junction of the 
fircplnce and the flue and having a damper 
eaiMible of being operated from outside the Buc ( 
tor regulating the draft. j 

Macilines and Mechanical Device* 
APPAIIArtm Kt>B and METHOD OF PRE¬ 
PARING VEGETABLEK AND FRUIT—N I 


Into low gear poaltton by depreaalon of the 
pedal lever, whereby the aafaty davlca U auto 
matlcally restored ready to b« again operated 
when the brake Is applied. Alto It permits the 
ear lo be manually moved without being op 
posed by the brake Stop means boMtng the 
device always In position to be operated. 

MUD SHOE -O M GumtH, 208 B. Olen Bt„ 
Wichita, Kalis This Invention relates to mad 




ItosKsrKLi) 480 Khephenl Ave.. Brooklyn. N Y, I or treads adapted to be applied to a tire 

The liiveiitloii pertains more particularly to a ^ *'* automobile for extricating tbemielvea 

machine for ciitllng vegetables and fruits mud holes, sand mirea, and aliialUr 

previous lo the ciaikliig operation The prime Places An object la the provision ot a mod 
object Is to provide a machine by which cer- of ailupiv eouatructlon, which can be 

talii portions of a |MiUto or alnillar fisid prod fiulckly applied, nnd which provMea gripping 
j net limy be cut thcoiighout a portion of Its “leaua on the tread surface and sddea of the 
. Maly to pciinlt of the access of the material to «#eet a poattiva trocHon grip 

j In which the arrlclc la mihaequently cooked AUTOMATIC 8TKEUINO DEVICE—H, 

I BOTTLE WAHIIEIf—K M Dana, c/o The Dixuuan, address Ilerminghauser A Hermlng- 
Daiia Co. I'InItcville. Wls The Invention re- hanser. Fort Madison, Iowa The Invention 
lates to bottle washing macblnee especially to provide a ilevlee, more partleularly 

I adapted for use by dairymen who have a rela- f®*' ti** tn connection with tractors, for dmw- 
I lively sniall luiiiilii-r of bottli s to wash A *'>« tnob machinery, which may be Integral 
I mieclal obJi>ct Is the provision of a double *•*'' t*'® front axis, or a suppletaenUl axle to 
I tiruah spindle machine In which the spindles ^ attached to the ateerlng axle. So that the 
I are miivablv lownril and from each other, and j ““c "'••1 work parallel to Ita last path of 
! which may be band or power driven, there i travel without the control of an operator, 

I being means (or throwing the friction wheels 1 whereby he Is relieved of all but the mlhiaiuia 
i Into and out of operative position. I of attention and may be In a .position to 

I FRUIT UnTI.NO MACHINE,—A V. I Plows or other devices 

Nivoa. TOK 81 Nicholas Ave. New York, Y PtiiAlU. 


amt will iMTinll of ngiilcHiig llw dlBcharge wbli h Is simple fn construrtlou and which 

of the mucilage elTevtlvelv clamps a cable thereto without 

I.AW.N 81\1S(1- II II Hi c.F V iiA>,> V. New lojriri Hic parts of lbs device being so ar 
Jntnlisoii Bldg, Mlucjl, N D An object of laiigcsl as to aultcmallcally Increase the gVlp- 
Ihe Invcnllou la lo prov Icli ;i awing of Ihe ping action upon the cable when the 6)Usi»n 

type- cleHcrlbed in whlc’li the swinging tnirllnn la' ni>ccn li Is Inereased 

susicencical directly from supporting legs In saw skL - ly J Rons, Riddle, Or« A poe- 
Huel, manner ns to permit tlic nceupant c.r ' of the liiveiitlim U to provide a saw set 

Cficralor of the swing to pass belween the .onvenleiit to carry and bandts by lumber- 

legs or In be nscHl In n iiioilined form In men for use In setting tbe cutting angle of eaw 

wbieh Hie swinging portion may bo sue- tec Hi, nnd whleb con be quickly adjusted to 

peuclecl frccin a (coreh colling saws In order to obtain adequate aaw klhfie 

CIAWING DEVICE I OK RUBBER TUB- oloaranco for tho blade when cufUng throagh 
l.VO—B H’CoNscia, -18 Ridgewood Ave., New- timber A further object is to provide a tM} 

ark, N J The object of the lovsntlon Is to which will li« strong and durable, 

ppovldo a closing device for rubber tubing PIPE WRENCH—O Ca*»N*v», 818 MJebt- 
such as Is nsed for rtociehe bags, fonnfaln gan Ave, Detroit, Mich. This lnvsDtl<« has I 
syringes and like devices and arranged to (or Its object to provide a pipe WreBeh Whsrsin 
permit tbs user to conveniently maolpolats a relatively fixed Jaw fa provided and a triti- 


meat from the pits ot cherries, peaches, oUvea 
nnd other bard stone frnlta Another object 
la to Bceommodate different sixes of fruits 
undergoing pitting at tie some time, and to 
separately discharge the meat and tbe stonM 
from tbe machine 

Railway* and Their Acccaaork* 

nniDOE WARNING—W. BThlMPlk, 40 As- 
tor PI.. Jereey City. N J. The inveatloa ro- 


We wish to coll attention to the fact that 
we are in a pusUluti to render oompetsnt eerv- 
Ices lu every branch of patent or tradtpmark 
work Our ataff Is coutpolied of mccbanloil, 
electrical and chemical experts, tbofmi^ly 
trained to prepare and proas««te alt i«tant 
appiloattoDi, Irrespective of the eoMpiSt nature 
of the aubjeet-matter ImvdlvM, or M the 


lates to bridge waralnge and has refereoce fpooiallsed, technical or oMauttfie' kaewtedge 
more partleularly to a wonting conMstlJtg of a rsquired therefor. 

plnraUfy of rigid euapended membare pool- ^e aleo have aasoqlatM throRgliout tbe 
tioned above a railroad trtufit. Among the world, who asalst In the pnAmHitlsii o( phtoat 
objeeta Is to provide bridge warning igignben •>«< trodemark appUoatlona Med fn all dona- 
whleh are Hgld so that tl»y may aot he beat frt«» fofMgtt to th« Ulrtted BtAteA, 
or twisted out of ibaiw. end which wiR not urmn a gvta 

abSKtrb water and tretae la the winter ^ 

LEAD CONTtOt, fm TADVR 0Ba|W.>^ T«4tW EotMtht. ' 
riiie, Teoa. The tevtsottoa reteteg to- valVe Saham »attlW» ' BiE nmtntlOT. 
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PATENTS 


I t YOtl HAVIS.AN INVENTION 

Mpi«)t4o you cfto 

. f<«lnr Md fraeTy to Muan & 
Vik-idf *ayi«3«( In to the beet 

ahtej[nin« protection. Pteaee 
Iturn fhetonee or » model of your fn* 
vw^on »Ud a dMoriptton the 
derlee^ ^xplt^ing its opmttiob. 

Afl pomtiMthi^cMUniui are strictly con- 
tidentim. Our vast nrtuiiioe. extend¬ 
ing o»«f Jk jperiod at seventy years, 
nnableii tiil bi tnaay cnsee to advise 
tn mgnrd to patents bill tv without 
any expense to the client Our Hand- 
Book on Patenta is sent free on re- 
qaast. This explams our met hods, 
etc, in regard to IPatenU, 
Tnoe Marin, Foreign Fatonts, ato. 
SCafiNTIFIC AMERICAN 

'Km IMm, BmMw) •< 
»w«MUn •( c 

MUNN A CO, 

MfW Yong 
cmuco. ILL. 
a. vASHimnn. d c 
tAK PltAHCUCO. CAL 




Amnal Subecription Ratas 


SclentlOe Auiei'lcau (MtuUIMiwI 1848) one 

rear. $0 00 

Sclontltte Aiiietli'aii Uontlil; (nUbllilied 

1870) one rear .|7 00 

roilagv prepaid Ui United Htatoe and possee 
sioite, Mexico. Cuba and I'anaiiio 

Si'leatlllo AiHerlis'n*lff!lKI**tKM*yMti additional 
Sclentllle Aiiierliou Uoiitbiy T2c per year od 
ditloital. 

Canadian Poetaee 

» llc Aitiericsn 70c per year iiddltlonal 

lie Aiiierhsiu UoutSly lUlc per year addl 
tloiwl 

I'lie ooiitblned aiibacripllon ratee and ratee to 
loreign <'Oiuitrlise. IncliidluR Canada, will be 
fiiriiilalied upon npplliatiuii 
Ileuilt by poatttl nr expreaa iiioney order, bank 

_..££ __ 

A€em tVANTU 

AOBSTROin to noe a We«« Krw rampKa Oi>l<l 
rtlen laUtore fur Htara and Otllen Windnwi Aiirniie 
iwidola SlailBinainl IJIwnal Oder pi uniteral aeeiila 
MeaUHc lamer uo , 4S1X N CWK SP, Cfalcaan 


SUBSTANriAL lu 
•npaMa men to tattblli 
Sam lu OtUW iiaowMar; 
'iy^w^°*&ilt}»oere. 


■USINCBS OPPOKTUNITV 


■ Mlrrom, AuPi 




MOrrOH Piaturw of yi 


niDu prw4uced. ttUrlit yoara' eaperMHtce Klaii <i 
.uily. WimaniJ <larui eOT Fltlh Ac* , kew 1 i.ra 


l/IOOMOTIVR Crane, M. O B, Snie'ianmoii, 
lent Oauae, latoW ton. U' Boom Write mu Ink 


S Bo* No M*. BedtartI r 


For Spot Cash L_-. 

Haunaa, olrt tola, ellvor, pla^uin, 
«tau^, ^ y1MiW valnelite. h 




The New Concepts of Time and 
Space 

(Contttutrd ftom page 155) 
the matter increase's; and that every par¬ 
ticle of mutter that is not liiterfen*U with 
travels throuBh spare-time in the most 
dlrt'cr path iKtssihle in (hai continuum. 
then the observed facts of gratitiitlon ure 
awoiintetl for as an Inherent Keowetrlc 
property of this spaie-time world We 
usiiJilly say that (he presence of matter 
distorts this world, and that this distor 
tioii kIvcb the trmlf of particles throuiih 
the legion nffecttsi Its non-uniforin char- 

(Iravitntlon then Is not a fon-e at all. 
It Is the fundamenlul nature of tbliigs 
.K luMly tree to move through the world 
must follow some definite path Kuclld 
SB.V8 it will stand «till, Newton that It 
will traverse a straight line In three- 
spiiot- at nnlfnrni tlinernte, Einstein that 
II will move In a "geiMlesic’' through time 
space—In e\er.v-duy langiingc, that It will 
fall. 

The numerical consecpiences of Elii 
stolps tlteoiy arc. within the limits of oli- 
RcrvotUm, the same as those of Newton s 
for all bodies save one—Mercury This 
Iilanef shows n small deviiitloii from the 
path preiltctwl by Newton’s law, Elu 
stein's theory gives Its motion pxactl.v 
Again, when misleni research showisl that 
light must Iw iiffecteil hv graiItiitlon, Eln 
stein's theort, hecause of the extreme ve 
loctfy of light, deviates from Newton s 
where the sjs'cil la leas a deterniiiiing far 
tor, and oliM'rvattons of starlight dollei't- 
etl hy the sun during the odlpse were in 
much better accord with Einstein a 
theory than Newton a Monsiver. the Site 
clal Tlnsirv predicts that mass la an oh 
sorvatlonal variahle like lengtli and du¬ 
ration Uadtoactlve eraanatlons have a 
velocity high enough to give aiipreclnhle 
results here, and the pre<ltctloii is veil 
Hed, tending to sufiport the general theory 
hy supporting Us limillng <ase 

We like always to nnlfv our sdenci', 
ami seldom, after eflectlng a nnitliallon 
are we force<I to give It ui> Einstein for 
the first time hrliigs uu>cliiinionl. eledro- 
maguctlc and grnvitutlonal phenomena 
within one structure This Is one reason 
why physicists are so o|k>ii minded to- 
warvl bis theory—they want It to he tine 
The Layman's Last Doubt 

The final answer to any series of ipies 
tloiiH is Inevitably "lipcaiise the world is 
so mnstnicted ’ The things we are con 
tent to leave on that hasls are thosi' to 
which we nro act'nstomisl. and which we 
therefore think we uiiderstand those foi ' 
which this explanation leaves us nnsiitls 
h*d are those which are new and mifn 
nllmr Newton told ns that the world ] 
if thri'e-dlmenaioiial space with one-di 
nensloual time supt'riHVHtsI was so con 
itriicUsI that bodies left to theniKelves 
voiild go on forever In a straight Hue at 
constant speed We think we nmle-rstniid j 
lint our understanding consists j 
•ly of the unspoken Miierj, ■'Wli.v. of 
course, wlist Is there to preventThe 
(Ireeks an Intelligent jieople. bsiked at 
this differently, they would have met 
Newton with the nnnnlrooua demand 
Why so, what Is there to keep them go¬ 
ing?" So If, In seeking an explanation of 
thing, we coroe sooner than we had ex 
pectiHl hi the finality “Hecaune the world 
Is 80 constructed," let us not feel that wo 
have been obeated. 

Film Lighting as a Fine Art 

(Continued from page 148) 
that Indlvldiml during the action A 
veritable jumble of dirrerent Inteneltlea of 
light would result. 

“The Sun Arc," a more powerful M|^t 
than either the KUeg or the spotllfht, is 
used for Hcbdng np large settiiufti «nd 
«l8o for producing moonlight or mmUght 
eltects through window*. Tbme lights 
are geiuir«Ily not tocuoed right on the 
eeene. but are centered on Interpoaed 
iltifn|in( or nFeoting aaediuim, which, la 



On the Basis of Facts 


The life of our country 
is built around its Public 
Utilities. Our social, in¬ 
dustrial and Government 
activities could not exist 
today without the contin¬ 
ued operation of their in¬ 
dispensable services. 

That such services may 
be extended and developed 
to be of the greatest use to 
the greatest number, the 
Federal Government and 
practically all the states 
have appointed Public 
Service Commissioners as 
permanent tribunals to 
regulate public utilities 
with fairness to all 
concerned 


Facts as to the p>ast and 
studies as to the future, the 
Bell Companies find are es¬ 
sential to the proper man¬ 
agement and development 
of their business This in¬ 
formation is open to study 
by these Commissioners 
and through them by the 
public generally. 

The solution of the prob¬ 
lem of building up euid 
maintaining the public 
utilities, which is of the 
greatest importance to the 
people of this country, is 
assured whenever all the 
facts are known and given 
their due weight. 


American Telephone and Telegraph Company 
And Associated Companies 
On» Policy One Syttnm Untvrced Strotem 

And all diractad toward Bettor Smrvicm 




F uel oil I» not only cheaper but more 
readily available than any other fuel 
you could use for power production 
Bessemer Oil Engines, burning only low- 
cost fuel oil, serve your power purposes 
economically and dependably Nothing 
to get out of order, easy to Install, simple 
to operate 15 to 180 H V Write for 

THE BESSEMER GAS ENGINE CO. 
14 York Street Grove CUy, Pa 

BESSEMER 

OIL ENGINES 
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AS the far famed Venus 
xlL of Milo represents 
the acme of ancient 
sculpture, so is the su¬ 
perb VENDS Pencil m 
modern civilization the 
crowning achievement 
of tlie pencil maker’s art. 
U»r sVF.NUSPcnoil-iouni 

rcnieriilter )U line <111111117, 
and di'inand it ihrreafler 

Venus Pencils 

17 black degrees,3 rop> ing 






American Lead Pencil Co. 
217 Hfth Avc., New York 



turn, reflect the light, diffused and iwrf- 
teued, on to the scene Itself. 

'I’he cnrlsm arc and the mercury lamps 
are iisetl In iirnctlcally nil illuoilnatleu 
of liny nature whatsoever, In fllm pro- 
dudlon The keroaene or coal-oil flame 
will either not register at all, or will 
lihotograph lilack, tmder the stronger 
lights, So when an oil lamp, a.s used In 
settliiRH of old-fushioned hiimes or coun¬ 
try dwellings, where electricity Is suii- 
poKi'dly not nvallnhlc, Is re<julr«Mj in a 
wsne, although tlie lamp has every out¬ 
ward nppearnnee of an old-fashloiied oil 
liiinp, I he flame within the sliade is pro¬ 
duced ti> a hahy eurbnn arc 

A vi>ry eouuuon setMie In which electrical 
muiiiiniitloii Is always used but rarely 
p\er snsiK'i te<l, Is the one In which a 
lesiling plHM'r ill the dark or In a dimly 
-lighted room lights a inntcb ami holds 
It up, I'uppiMl In his hiiiids, to light n 
elgnii'tte As he lines this there Is a 
glow o\et Ins entire fn<-e and a very 
iiinel lighting effect is olitnhied This 
glow i'- prixliieed iiol lij 11 niiiteh, hut by 
n bnbj ' iiirboii me wbleb 'the player 
holds in his hands and which is (onimeted 
mi by means of wli.'s whnli nm down 
through his sleeve iiuil tonneit with 11 
swKih outside the scene 

In si'ciies wheie llashllghls are used, 
ns In Imrglarv sieiies, the Ihishllght la 
eipiippeit with a “biib\’ enrlion nre, us the 
ordinalV iiwamh'sctuit hiilh in the head 

of the llashllghl won...I he of siifll- 

eleat strength to legislei ileiirlv 

When n fleeplaie with n burning fire 
tliereiii is Shown In a sivne, U Is not tbe 
Itunu's. IIS IS perhaps gciierall> supposed, 
w'bidi maki's the lire bright ami eheerfiil 
The llie Itself would hs.k dull were it not 
for the lad that Iheie is a earlam arc 
Mnderueath the riuii of the hearth, out 
ol sight of Hie I'aimu.i, wliidi Hirows Its 
I light through the gas t1nin«>K and lllu- 
I minotes them 

[ W laui table or sliuid lamps are used 
111 n setting, npimienllv to light up tlie 
I aieiie, they are generally eipilpiasl with 
an automatie "biiln' are There is u de¬ 
vice bv which tbieo distinct degrees of 
( urreuf <nn lie pass<>d through the wires, 
thus making the light tlrst dim, then 
bright, then very hdght When a player 
pulls a tinv <‘hnln in the him|i, aupiaiHcd- 
li extlngulsliing one hulb, the light goes 
‘ (llmmer 'I hen If he pulls another chain, 
supposedl.v evtiiiguishing another hulb. 
till’ etirrenf is again < hanged and the 
Ugtit becomes verv dim This is arranged 
bv lueans of signals from dlrei tor to elec- 
tildaii It Is the general sui>|)osltton of 
(he nudleme Hint there are three hnlhs 
111 Hie lnm(i, and that these are extin¬ 
guished one at a lime hv the player, 
wliere.is. in renlltv, theie is only one light 
—the nutoniiitle "haliv" are—and this Is 
dlimnist or liilghtened hr a (oiilrol of the 
(iineiit liy the eieetiidau 

Wi' now have umier dev eiopiuent n de- 
vii'c whiTclM we wdll lie aide to nit the 
liitenslt;, of a siiotHght or Kllegllght from 
I full light ilown to zero, or raise the lu- 
' felisltj froui /.elo to full light without 
' 1 liaugiiig tlie spiead of tile iHuira This 
j will make possibh- a faile-oiit or a fadc-tn 
1 with the llglits iiikI will provide many 
more novel mid beantirul lighting effects 
III inotioii tiletnre photography 

1 <'<>ulldeiitlv liellevc, how<-ver. that In 
the (oiiise of a few years the prownt 
svKteiu of moti,,M pidiire lighting will be 
lepliMcil hv a sv stem of llliiuilnatlon by 
iiii'andi‘si’ent Imiips The only light ray 
of jibotognipliie value is wbat la known 
ns tile nitlnle rav—the lilne, violet «nd 
ultra violet eiul of the spectrum So far 
I Hie (111bon are and the merniry arc are 
the best llliiminmits for producing this 
ai'tinic ray, tint exiierim<‘iit» have al¬ 
ready jiroven tlial tlie rnv eon be »w- 
ei'ssfully produeed w Ith n new Incandca- 
is-nt lamp wdilch Is still under devel 
oiiment W ben this Is adopted, motion 
picture plavers wlU no longer anffer 
sneh eye affliction* as "Kltegeyes,'' a com¬ 
mon malady that comes from working 


under the glaring lights of the prcaeiit 
System 'Kllegeyes” Is not caused, as Is 
commonly supposed, by the carbon dust 
wlilch IS a pnsluct of the heated arc. 
<in the other baud, this eye trouble Is due 
to the actinic ray. The pupil of tbe eye 
regulates, b.v enlarging or dlminisfalug In 
size, the amount of light which enters 
the eye The pupil cannot (lose down suf- 
floleiitly to keep out this Btnmg, actinic 
ray, and the result Is an Inflammation of 
the nerve system of the eye In acting, 
tlie player naturally opens his eye wide 
to “get over” certain expressions. This 
lets In more light The elet trlelan, who 
stands dlrt'ctly liehind the light and gets 
more inrhori dust than anyone, rarely 
ever has Kliegeves 

lUreetors sometimes make the mistake 
of burning all their lights while rohears- 
Ing tlie plnvt'ts This si rain Is too great 
'in the eyes, a“ thi- rehenrsais sometimes 
continue for a good lengtli of time. To 
tirevent ‘‘Kliegeves,’ the direi-tor should 
flist get his lights all set. and while re- 
iiisirstiig. luini one Kileglight—Just 
eiioiigli to liglil U|i tbe si-t sulllcleutly to 
enalde the plavers to work Tiien, when 
tlie ai-tion is all n-adv to lie photo- 
gruplied the lights slionld he turned on 
In the short spiicc of tliiii" while Hie 
(•amera K In aetloii the strain will not be 
HUffleleiit for any plaver to get “Kliegeves'' 
unless his or hei ey<>s are unusually weak 
or inflnmeil 

The tost of lighting seeni-s vuiies ne- 
loidiug to the size of Hie set and the 
eous<s|ueut iiiiuilier of lights used Foi 
utiusuallv large settings, rcsiuirliig a great 
deal of light, the cost might range from 
twelve to tlftis-ii dollars an hour for the J 
lights 

<»f (oiiise, Hie motion pb tore imiiislrv 
Is stlP (ouiiiaratlvelv new, and wo nre 
still in till- evporiiiieiiinl stage so far as < 
lighting goes Not only In the studios, j 
hut ill tlie movie theaters theie is con- 
siderahle room for improvement A spet- 
tutor entering tlie largest of our cinema | 
palaces Is generally plunged fiom lirlghl 
daylight Into invirky darkness, he passes j 
through I lie reverse evperleme when he 
leaves th<> flieiiter The eyes suffer a 
consispumt strain, ns the pupil does not 
linvc time to adjust Itself to the sudden 
eliange 'I'ho author has lieeii working 
for a long time upon a lighting system for 
theaters Hint would eliroliiaie this. He 
recontlv Installisl this svstem in one of 
the lending jileture houses here In ls)s 
Angeles, and the results are reported to 
lie highly sntlsfaetory 

When n )n>rson enters Hie theater, un¬ 
der this new llglitliig svsti'm, he enters 
first the hitiby, which la 11 shade darker 
than the diivliglit outside The pupil 
quickly mljusis lts<df to this gradual 
I’hange Then he iiiisses into the foyer, 
vvhleh Is a liHle darker still, and by tlie 
time lie tins rein bed his seal In the thea¬ 
ter. his eves are lU'eiistoineil to the dim 
light The light Is (arefully gruduateii, 
niid the evi*s have suffered no strain 
'I'hcy can se< the screen iSTfei’tly. 

The Army School for Weather 
Observers 

{('oiifinucd from pave HO) 
the ])nnipi>ts to show if the wind came 
from tlie eiieiiiv s dlrei'lloii It it did. It 
lirouglit Hie danger of gn.s, ami therefore 
gas was expiated Most of the effect of 
gas diMH'iKhsl upon the element of sur¬ 
prise, so the little arrows heliasl win the 
war Kill It regimental Intelllgenee oflleer 
was eharged with the duty of sending to 
the rear u daily re|jort on the weather, 
esiKS'lally the wind, for the gas people's 
Information 

For the high altitude ohservatlons, a 
balloon tilled wdth hydrogen, and two 
feet In diameter, li» releasetl and Ite angle 
of BBcenslon, it* drift and direction, are 
carefully observed, timed and reoorded. 
These ubaervatlons are made through a 
Burveyor'* transit, set up with the great 
est exactltode over a flx«i point and deli¬ 
cately ortMited on a true northerly potflt. 


DURAND 



pvURANDSteelRacksandi 

Shelving can be carried 
on your books as an aasei of 
equipment; whereas wood¬ 
en bins have no permanent 
value, and must oe writt<ai 
off when the owner moves. 
Durand Steel Racks and 
Shelving will last indefin¬ 
itely, wul save 20 to 40% 
of the space occupied by 
wooden bins, will carry four 
times the load, and can be 
rearranged, taken down, 
moved, and put up again 
with no expense but the time 
of your own employees. 

Durand Steu Locker Co. 

IITI ft DmiW. Usk lU, 174 P.A Bm W, 

CmCACO NEW YOWt 


TELL TOMdWROW^S 



Do You Need 
More Capital? 


I plan and write the 
kind of literature apd 
letters that will help 
you sell stock by mail 
if your* is a reputgbla 
businees proposition. 

It woald pay you to 
consult ra«. 

EDWARD a SCHUUEE 

220 Wwt 4Zad 84. 8Jaw ToA dfty 




F«bni«ry 19, 1921 
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Sait from th« S«a 

, (PoMiHtwi /fVm pave iBO) 
ye«te<l proWtably from the »^a iit all times. 
It Is Apt possible to utilise gravity to 
mi trail empty ail at the numerous ponds, 
^rtdjmany of the bay plants have Instnllwl 
a ttfsAt number of small wind mills whk'li 
pump the water from one pond to an¬ 
other. ,Usually this pnmplna senes to 
get the water Into the hlsheat ponds, from 
which gravity will convey It through the 
intermedlato ponds Into the crystallising 
tanks. Since strong trade winds blow 
legularly during most of the summer 
inonOm at San Francisco, these wind 
mills supply ample i>ower for pumping, 
aittiough electric motors or gasline en¬ 
gines are used for emergew.v jaiwer 

Harvesting takes place fnmi the erys- 
talllalng ponds, and the salt deiamlts are 
shoveled Into wheelbarrows or tram 
i-ars and conveyed to the drying piles 
The largw plants have small railroads, 
with electric engines to pull the trains 
of salt cars, hut most of the smaller 
)ilanta harvest by hand The salt Is not 
taken from the bottom of tho jamd, siiK-e 
the floor Is usually made of mud, and this 
lower strata la left until the ejid of the 
season, when It la harvested separately 
and used for stock or In the manufacture 
of Ice cream. 

The salt when harvested Is of a pink¬ 
ish hue and still has conslderahte of the 
mother liquid remaining, and It Is piled 
In huge pyramids or stacks to dry out 
iK'fore Iwlng rallied, When mode Into 
small piles the crust soinetlines l>ecomcs 
so hard that It la new'ssary to use a 
cross-cut saw to break it up into chunks 
When made Into larger piles. It Is more 
I'aslly handled Hucket elevators, endless 
ladts and other mechanical conveyors are 
used to trunsjHirt the salt to and from 
the storage piles. 

Crude sea salt contains consldcrahle ad¬ 
hering pickle or bittern and dirt of va¬ 
rious kinds, and washing Is awompllshed 
In various ways. The salt may lie dumped 
Into a hopper and flusliefl with hot brine, 
or it Is Boroetlmes spraytal with imld 
(K-eiui water taken from the hay Usually 
the brine employed In the washing iiroi-ess 
is concentratwi to complete saturation so 
that very little salt Is dlswlved in the 
washing Afti'r this first washing, the 
salt pusses Irntwiam rolls which crush It 
Into “half-ground salt,” nnd “tlirec- 
ipiarters ground salt" It then goes to 
vats lined with nrtlflclal brine made from 
fresh water and salt, and constsiuentlv 
<-ontainlng no mother llqnid wilts When 
washed In this solution the salt Is stackisl 
Id heaps to drain If Intendcsl for the 
(oarscr uses of trade tlie salt la sackeil 
ill Its present condition, Imt If Intended 
for further refliimg the salt goes to vats 
which lead to centrifugal machines by 
which all adhering water Is removed. It 
In Uien conveyed to driers, made up of 
long fpvolvlng eylliiders containing steam 
iidls And providial with fans that pump 
warm air through When dried, the salt 
is passed through heavy rollers which 
crush It Jiitp granular or powder form, 
and It Is then sifted and graded for flne- 
iioBs, when It Is ready for packing. 

The amount of salt harvested from sea 
water averages from f<w to si* Inches In 
the cry stain sing ponds, and at many of 
the plants two or more harvests can bo 
seenred each season. California produces 
iilswit a mlUion and a half barrels of sea 
salt per annum, which Is s<ild throughotrt 
the I'aclflc Const and to some extent In 
the Kastem States, In the Interior of the 
State are vast deposits of salines contain¬ 
ing a number of valuable products, includ¬ 
ing common salt, and some of these depos¬ 
its are being worked for tlieir borax, pot¬ 
ash and other contents. 

Sdid Fud for tbe Gas Enfflno 

{CMfitmea from pave ISi) 
which Is thus at all times Instantly sop- 
piled with the exact amount of ntoiatars 
ttseeaaai> to meet tbe dematuU of the 


This producer Is deslgJied by Mr. A 
UaluKha of New Hork, and represents the 
fruit of many years’ aivectaUxatlon In this 
Held. In regular service it has shown 
an econornlf efflclcnc.v as high as 
Iter Cent, at ftill load: under average 
coudltlonM It will not fall far sliort of 
dcllveilng that proportion of the actual 
heat units lii tlie fuel, In a clean rich, 
cool gas of uulfoim tpialll} The overage 
i-oal available for use In the prtalueer 
contains 12,500 British thermal iinlta per 
pound, this priKimcr will deliver eaally 
10,000 of these in the gas The modern 
gas engine will deliver at full load one 
brake horseiatwer on this fticl value . the 
net result Is then a fuel coiiKmiiptlou of 
hut one pound of coal jtor lirake-liorse- 
power hour 

Another feature of tho new producer 
that U usually questioned by prospectivo 
purchasers, and that only reeolves full 
credit after long use has demonstrated 
It, is the alilllty of the apparatus to gi 
right on delivering its full rate<l capacity 
while the ash-pit Is open for <‘louidiig 
For those who are nttt acitiiuintod with 
the m’frits or demerits of the i>rdlnar.\ 
pnKiiieer It may not he out of place to 
state that there is no smoke and no 
chimney The spac*' required is less than 
that necessary for a steam plant A1 
lowing for economical Intermittent serv 
Ice, the claim Is made that the staml-hy 
Ions is a hare one-seventh that sufferetl 
in the use of slenui A very tiobthle point 
Is that the range of fuel is almost limit 
less I’ho use of a fairly decent grade 
of coal is of course reeoinmende*!, hut 
tho mnuufactiirers of the prinlueer are 
most enthusiastic In their statements 
tliat anything that will burn, nnd some 
things that won’t luirn, may he used In 
the prodticer to generate gas Olenn 
water Is not at all necessary since steam 
is not usetl In working parts Imt is merely 
suppllevl as an Ingredient of the gas 

This prtslneer Is designe<I to replace 
(he steam engine In the onlinnrv power 
plant of m(Klerate or moderatolj large 
capacity Tbe makers of the engine used 
during the war in our submarine ohnsera 
are oiieratliig their factory with a pro- 
ducf'r, at n coal economy of 8cv<mty iier 
cent, the proilueer supplying gas to one of 
tho compniiv’s own engines A prominent 
maker of natural gas engines for station¬ 
ary use In Installing tlie priMlticer as 
standard equiimient nnd finds it <hen|)or 
than the natural gas In iM>ttery kilns, 
in supplying IsitU heat and power In a 
I'homical plant, nnd in Ice plnnts the pro¬ 
ducer In In RutlNfaetorv sv-rvlce In the] 
latter instance, a pnHluetlon of ten tons 
of k-e per ton of coal hurntHl under holl¬ 
ers has Imeu repIniHHl hv a prcwliietlon of 
thirty tons per ton of coal Imrneil In tho 
pr(Mlu(sT This particular priKlucer Is 
eminently suitable for marine use, ami 
It was lu a vcNsel Just arrlveil from the 
other side that we first saw it in o]>era- 
tkm. It In alw) in wide nsi- In inunh-lpal 
power plantN In small nnd me<llum sljied 
towns and <-ltles. 

McKlcni engineering skill often brings 
HlMJiit a situation where what appears to 
the layman to be a roundaliout priHsid- 
ure la tho most efllolcnt and the cheapest. 
There ran la* little doubt that the pro¬ 
ducer Is a case In ixilnt Within very 
wide limits tho statement Is a safe one, 
that a given amount of eonl convertml into 
gas In this prmlucer nnd used In an In- 
temal-corobustlon engine will yield n 
mach greater return in jaiwer, at lower 
cost of operation and lower Initial coat of 
installation, and with Increased reliabil¬ 
ity of operation, than If It were employed 
under a boiler to eonvert water Into 
steam for direct application 

Keeping Check on Factory Air 

(Continued from page iSt) * 
from the alkalinity which dtaappears, 
that definitely absorbed by the carlHintc 
add. 

In order to find tlie carbon monoxide 
with ijttla apparatua, use la made of the 



If This Happened on lour 
Wedding Night 

She had gone to ch.ingc into her tr.iveliiig dress. A few moments later 
he found her in her loom—tho woman he had just made his wife—and 
his best friend—What would you have done? What did he do? Find 
out from the story by 

O. HENRY 

For years now you have heard of 0. Henry—you have read these 
advertisements and thought that some day you would own a set 
for yourself. But you have put off the sending from month to 
month. The time for that is gone. Now — today — you must 
order your set of O. Henry to get the low price and the 
Oppenheim FREE! 

So great is the popularity of O Henry—so enormous is the 
demand for his bixiks—that we should like for all time to con¬ 
tinue this offer I5ut wr can’t It costs more than twice as 
much now to make the sets as it did. Pajvcr costs more—inlf 
costs more—binding losts more So we must withdiaw' this 
offer But as long as the sttx'k now on hand basts, you can 
get O Henry at the low price, and 


L PHILLIPS 
OPPENHEIM 


7 Volumes FREE 


No other writer ever knew so much of the sccut liistorv of Europe 
No other writer ever iindervtood so well the hidden inrees—the secret 
intrigues—the st.vrtling aixident'—Ihe midden deaths—that have kept 
Europe in turmoil for the past generation, lie wav Itxiked upon as 
the most dangerous man in England He was marked down b> (ter- 
manv for private exeiution, hetanve he knew too much of her plots 
and iiitngiies, he siispeitcd too mam of her designs 
Fighting— 




,, . ,, ve—adv future—all these are 

and all his marvelous genius is m the telling of them 
He makes them so iral that \ou forget even thing alniiit voii in the 
jov of them He lets vou into secrets that take vonr breath avvav He 
shows vou the real inner workings of liiropenii diplomacv. He holds 
vou enthralled with the romance, the mjstery of hi» tale right up to 


tbe V 




Four Last Chance to Get a /7r,7.T 

FKEE SET /.:S,is 

This is the last edition of E, Phillips Oppenheim / 
we can get at the special price which permits of / ,..'i p„|, 

our giving them free with O. Henrv When / ..'A,'7,,' 
this one edition la gone (and there are corn- / i'"i,,,.'" aiJ‘ i'll! 

paratively few sets now left) vou will he / , .oi..,.'!. Mul«.|,is,r. „ 

able to get E. Phillips Oppenhclm's won- / , ir'i''t^7'!'1^ 

derful stories onlv at their regular price / u',",, «!',' 7 'nihr.,' 

of $i 75 or nvore a volume / ,, .n.Viuhs r,, Ti,t Ti *nl.'177 •» 

New, while you con. »el Ihe O Henry / Fw'ihb'!’v'p7n"7inl'''i 7 ri'''''^tii°Jw(^ 

• » (k* Ia^ pHcC with R PhlllilMl > I will, within ro cUys, return Isotl 

, FRBE N*ver cvp«»e 

u •ttch * chwwe. sami 

* ^/^OCOCfSTION 

SO IrTing Place / e 

New York Chy ‘ 
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SCIENTIFIC AMERICAN 


No Batteries 
Needed 



8avt‘a tiimt of bftttonoa and will 
aooii pay for itself Nothing to 
Hot out of order—lasts u lifu-time 
Only n few hundred will be sold 
at this jinoe—order at once. Send 
check, inonoy-order or cash to 

ELSAESSER A WATTS 

I IM Ubsrtr Sl (0«pt. 4) lUw TaA Otj 1 



« wMipWiM with o0ty OM Mtiiog 

»• < >> ti 


QggpcaiiEas 


Corliw Eagtaei, Brewt 
and Boulwra' Mschioery 
nt VILTER MFC. CO. 

rM( MUwalM . Wh. 


!/ 4 »r/£Mo 1 oR$ 

mil unTitm »u ■teiiit mrui 


HU.IL)IMnil Ia21 I 


For Gunsmiths, Tool Makers, Ex¬ 
perimental & Repair Work, etc. 


From 9-111. to 18-in. 
•wing Arrsni^ for 
Steam or Foot Power, 
Velocipede or SUnd- 
up Treadle. 



ASBESTOS 


Wa an mlnen and ahippen c. 


of Crude Aafacatoa In any 


Canada Wealaoearry 


For anything you want la Aabaatoa, tom to 

KEASBCr A MATTISON COMPANY 

Dei>T. *-i 

AMBLCR, PCNHA . U 8. A. 


I I method of ProfttMor Arnuutd Oautter, 
' based apou tbo rcdurtlon of lodle acid. 
In this ctisr*, he nttaches, beyond the 
I Krotiiid opwiing of one of the wfluhlug 
I liottlys, oil elliow-shaped gloss manifold 
eontniulng lisllc acid which is electrtCAlly 
heated to around 100 degrees by means 
of u little Htoruge buttery Another tvaah- 
lae (Kittle in nino eonitecfetl to the free 
ground end of tlie iiiiinifold Lastly, in 
the two reci'plneles fUe eulilc centimeters j 
of water of hat Inin is iioiired. The air 
asiiiriMl gets ilil, tlrst of the eorbotnc aeld, 
which Is niial>/.(‘il later, and it posses 
then throiigli the lodle iield in which the 
formation of a ilinineHs of a predpltotc 
denotes the jiresenee of carbon monoxide. 
The ftiial o|MTiitlou bs the nnalyids of the 
earboiinte formed and the aacertainlng 
of the iiuaiilitv of loilluo fixed by the 
barium, whleh hs used as a means of 
control 

I-nstly, the jireseiice or ahsenee of most 
of the other piwslblr Impurities can be 
iiseerfiihieil with the help of a mixture 
of R<ilutlou of slher nitrate and permnn 
ganute of jMdnsHlum After two liters of 
nir passi's througli the bottles, llu‘ llipild 
must remain pink in rolor 

With tills npiiaratus lir Kuhn Abrest 
has coinlilned a verv Miiall-slzed liibora- 
tory for the iiliahslit of Industrial toxleol- 
OR}, and ti\ uieiins of wblili It is iiossllile 
to make ensih on (lie S|Mit most of (he 
elicnileal e\pel iiiients of liMdeulsts These 
sets eoidiilli bottles, reagents, vials, at'ec- 
troseo|M's, vnis and other liistrumeiits, 
wbieb are plausl In easily transperlist 
oak cabinets and simpllfv greiitl.v the 
eipilpment iiiH-essiirv for niuktiig eiirrent 
niiiiKses Nntiirnllv niial.vseN made 
ipilikh witli tills Instrument do not super¬ 
sede (ompletclv the making of eoioiile- 

w liii li the e\))( its of the liiborator} should 
earn out with more pre< Ise sdeutlllc ap- 
lianitus sin h. as lor example, the Ogler 
miTiiiiv coiiiitei for flre-iliiuip With this 
last upiiniatus, the isiiiiliustinn of the 
gases to he iiiialyyed In nlr, Is ohtnlned In 
n glass vessel at eoiislnnt temjieraturB 
erossisl by a pinlliinm coil heated to In- 
(iindes<-enee bv electric current. The 
seiisitlveiiess of this counter for fire-damp 
varies betvvis-n to 1/0<Km, accord¬ 

ing to the nature of the other noxious 
gases present. 

Why Not Radio? 

(rofilimtcd from pope 152) 
for a greater coiniuerelal radio serylce 
Klereu miles southwest of Bordeaux, 
France, is the most powerful radio station 
extant Known ns the I-«fnyotto station, 

It was eonstruetisl by our Nary during 
the war for the purpose of maintaining 
commiiDlcntion with our forces In Kurope, 
even in the event of a tsimplete sever- 
Queo of calde communication. The armi¬ 
stice found us with the Lafayette stotlon 
partly completed, and It was decided to 
llnisli the work and sell the station to 
the li'rcnch Government as another Item 
of our salvaging opt'ratlons 

The l.nfavette radio station has been 
In commercial operation for some time, 
and the acvompanylng illiistrotlons fnr- 
iilsii some Idea of its magnitude and ex- 
eellent construction The aerial of this 
huge station is siipiiorted liy eight steel 
loners, (.aeh 8k’0 feet in height, arranged 
In two rows of four ench. the rows being 
spiieeii t,;H!0 foot apart In all, the aerial 
system iswers a plot a mile long and a 
qniirter of n mile wide, or aomethlng Hite 
.■),'J1’7,200 mninre feet The arc traiUUDlt' 
ter Is rated at 1,200 kilowatts, and of this 
something like 500 kilowatts is deliTered 
Into the antenna The range Is said to 
lie li;,.'W0 miles under favorable condi¬ 
tions, or half way 'round the world. 

As in the Instance of several other bigh- 
rmwer stations, the I.afayette station may 
bo operated at a distance In fact, the 
business office for the station ia Bor¬ 
deaux, and the operators control the ata- 
tlon by land lines. In the near future 
the Lafayette transmitter wlU probaMy 


be operated from Paris in order to otter 
more direct service to French traffic. Aa 
comimred to the Brest-New York cable, 
which has a capacity of about 25 words 
per minute, the I-ofayctte radio station 
has a capaeity of 50 words and over per 
minute. 

The Lafa.vette station is not destined 
to remain the largest radio station for 
very long Already, work Is well under 
way on what bs to he know'll ns the New 
York Central .Station, on 1-oiig Island, 
near Port .leffersoii, u short distance 
uway from New York City The now sta¬ 
tion will cover G.hKI ucics of land. It 
will have five coiuiilcte tniiismlttcrs, each 
one a duplex unit with a corresponding 
receiving station localcd near by Ail 

[ five transmitters and receivers will oper¬ 
ate Hlmulraiieously 

The aerial la.vout Is decidedly a new de¬ 
parture From the (■I'litral power house 
six spatia of aerial wire will radiate out 
ill a star pnttciii to u distance of more 
than one mile from the center. The wires 
will la* suptsirted bj steed masts, each 400 
feet high I'ndi of the slv antenn.e will 
have twelve towers, or seventy-two tow¬ 
ers 111 all Five of the aiitonme will lie 
used for regular service, while the sixth 
will Ik* held in reserve Ench transmit¬ 
ting antenna Is to he charged liy two 
2(HI-kllovvntt Alevaiideisoii high-frequency 
allenialors 'I'lic rcivlvlng nails will be 
located elghb'eii miles away 

Then there is the Salute Assise station 
now under cousti lu tion ueai Paris So 
gigantic IN tills station that one begins to 
vvoiuler whether the I-'ronch intend to 
uiaiiitiiiii their present radio supremacy 
for all time (llheiwlse conservative, the 
Freiiih |Hs>])le are going to the very limit 
ill the matter of lilgh-power radio stations 

The .‘salute Assise station Is located 
nlsait 25 miles outside of I'nrls When in 
oiwrutlon, it will have a capacity of 2,000,- 
OOO wonls every twetitvfour hours, for 
two-way tmtlic The aerial system will 
(omprlse over 1.10 miles of wire, and will 
cover some 7.50 acres of laud This wire 
network will la* supported by sixteen 
towers of about 800 feet In height The 
towers will he arrangcvl in two rows of 
eight each, set 1,800 feet apart and ex¬ 
tending over two miles In length 

It Is umicrstood that the unit tranamlt- 
ter sjstem, as already descrllied for the 
New York Central Htathm, will be em¬ 
ployed in this F'rench station That is to 
say. there will lie three high-frequency 
alternators of 500-kllowntt capacity, each 
being used separately to charge a sepa- 
nite section of the antenna, or the three 
ran lie nscsl together for the full power. 
It Is also undt'rstocsl that there will be 
a separate Installation, with a single 
800-f(sit tower, for handling message* 
over limited distances, particularly for 
nearby Euroiiean countries The receiv¬ 
ing stations, iinrolierliig from five to seven, 
will be loontcU some distance away. 

I The Motor Truck and the 
Shoe Factory 

tContinurd from page 15k) 
sary eonstiint transfer of goods between 
the plants 

I'ntll n little more than a year ago the 
company had all its hauling done by rail, 
tlion the tratlle manager dedded that 
tnicks could do the work more economic¬ 
ally and give lietter service Three 6-ton 
trucks and one 2-ton truck were put Into 
service In November. 1018 The work 
these trucks accomplished In a year Is de¬ 
cidedly interesting An executive of the 
company says - 

“Over the it-month period the truck* 
have hauled more than 11,000 tons of ma¬ 
terials to and from Boston, at About 
one-half the cost of former metbote, AOd 
they have improved service by about 100 
per cent. When we sent out product* 
rail we usually got dellrerlo* on the day 
after they were Shipped from BrodcSon to 
Boston. With trucks we get out loads to 
Boeton and our materlsls bade fmis the 
factories the eams day they nn A^ppsd. 


At a tlm* when toatbuf’ 
our buyer was hard gfe 
such small qtmatltte# lIs h«^'dd^,h8d 
sending them to BosbniJ. Ahd' 18W ««■ 
trucks we rushed the fesihor ^ ^lu^ 
torles, where the need was ti>» 

same day It reached Boston. By mlk 
would have taken a day teWfRr. Oaods 
for the North Adams plant *r» amt hy 
trucks to Boston and then dii*et Sy t#U 
saving a day en route. 

•To haul our diversified loads,OUT tWcfc 
! tsMiics are built with rack Sides eM rogp 
to a height of six feet This accoamo- 
dntes the many cases of Shoes that a trudr 
can haul without being overloAded. Ob* 
day recently one of our trucks battled 
1,000 case* of shoes, besides aur regular 
daily shipments, to Boston for reahtp- 
nient to Italy. Our 2-ton truck run* 70 
miles a day between Boston and Brock¬ 
ton, stvgiplng on ench trip at the Bast Wey¬ 
mouth factory. Uecently this truck made 
the 100-ralle trip to North Adam* in 10 
hours, with capneUv load much ot th# 
way over steep gnules. Our truck* have 
lieen hivalnablc to us. They operate eco¬ 
nomically and tliey are very durable, 
lliey get there—and when factories are 
waiting for materials it Is reliability that 
counts ” 

A New Wheatstone Bridge 

A new Whentstime lirUlge has boen de¬ 
vised what it is said will do away 
with the InaiH-uraeles of the nsuai bridge 
Is tliiit tiiere are no cbiinge-over swltche* 
111 the new one It retained the advan¬ 
tage of multiple eomparatlTo reslstanrea 
and Is clnlmtHl to be simpler and cheaper 
than the key tvpe It Is of Oerman ori¬ 
gin and Is deserll ed briefly aa followa I 
The iirinclple la the provision of several 
bridge circuits, eiicb fitted with a button, 
while each of the comparative resistance# 
Is coiuieeted on one side with a terminal 
and fixed on the other to the measurlag 
wire end There are thus no loose connec¬ 
tions or movable contacts, ao that the 
original aeeiirncy is not affected by dirt 
or rough handling. As esch resistance 1* 
indeiMoideiit, the bridge circuit is divided 
into three sulieircnlts, each with a button 
contact to swltch-lu the battery. A lead 
runs from the imlnt of Junction of the 
three bridge elreults to the rlglit-hand 
lottery terminal, and a lead runs from 
the slider (Miitact throngh a 5 ohm regu¬ 
lating roslstaneu to the left battery ter¬ 
minal The enrreiit soiiree thoa lies be¬ 
tween the bridge circuit Junction point 
and the slider contact. Battery or gal- 
vauometer can, of coarse, be uaed aa re¬ 
quired All other connections are aa In 
the ordinary Wheatstone Iiridge. A fur¬ 
ther advantage ot tlila Instrument la that 
It is possible to have a measurement range 
with aa low a rcsiatanec as 001 sbm. 


New Process for CraekiiiB Oils 

A new process, details of which are 
being withheld from the puMlC at 
preseut, has been evolved by the division 
of Engineering Technology pf {he Hutted 
States Bureau of Mines for the cracking 
of heavy oil*. The newly-discovered 
method Bugmented by special apparatus 
Will relder naeftil bulky petroleum and 
tars now considered unprofitable to re¬ 
cover aa oil becauae of the difficulty ta 
conveying tbrongb pipe Unea or to use aa 
fuel becanae of their high vtseosltlea. 

The Bclentlflc discovery aa made by the 
Federal Oovemment iavolvea cracking 
of these heavy oils and tars Into lighter 
products, thereby extractlHg thenftom a 
eonalderablo volume of gaaoUos and low- 
vlsooslty fuel oil. The obstaehia bereti>« 
fore eucountcred by the foraatten of ear- 
bon and tara, according to cUlma, haH 
been surmounted, and tost* of tho pfoe- 
essea on a commtwciAl aeato 4w><r 


t«oia the hsary oUg aw iuw««vwg guslis' <. 
lag firm the weMg ig 
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New York Life Insurance Ci>>; 

{Incorporated under the laws of the State, of New York) 

346 and 348 Qroadway, Naw York, N. Y. 


DARWIN P. KINGSLEY, President 


Balance Sheet, January 1, 1921 


ASSETS 


Real Estate. . 

Loans on Mortgages. 

Loans on Policies . . 

Loans on Collatei'al. 

Liberty Bonds and Victory Notes . 

Government, State, County and Municipal Bonds.. 

Railroad Bonds. 

Miscellaneous Bonds and Stock. 

Cash. 

Uncollected and Deferred Premiums. 

Interest and Rents due and accrued. 

Other Assets. 


$8,407,481.00 

164.796.225.60 
147,4994147.07 

6,565,600.00 

109,722,116.37 

141.539.552.60 
343,293,117,80 

8,416,460.10 

10,574,203.04 

13,711,710.24 

12,087,598.25 

51486.72 


UABILrnES 

Policy Reserve. 

Other PoUcy LiabiUties. 26^2,728.77 

Premiums, Interest and Rentals pr^aid. 44l8S#S26,08 

Taxes, Salaries, Rentals, Accounts, etc. 7,2703Mk86 

Additional Reserves. 6,788,68847 

Dividends payable in 1921. 87446^87 

Reserve for Deferred Divldeacb. 76476,64646 

Reserves, special or snrphis funds not included 

above. 49432,898.66 


Total 


$ 966 , 664 , 397.19 


Total. 


$ 966 , 664397.19 


During 1920 the Company Paid 

To Benefidarie.. $35,453,758.67 

To Living Policy-Holder.. 79,395,838.63 

Total PoUcy PaymenU. $114,849,597.30 


Dividends amounting to 

$37,446,654.87 

were authorized by the Directors and will be paid in 1921. 

Over 200,000 new members (including former policy-holders who increased their membership) joined the Company in 
1920 representing a total new business of 

$693,979y400.00 

The largest new membership in the history of the Company. The New York Life Insurance Company is what its name im¬ 
plies, A LIFE INSURANCE COMPANY. It transacts no other form of insurance. Its policies furnish the broadest 
coverage and provide 

For payment of face amount upon due proof of death. 

For payment of double the face amount in event of Accidaital 

For life income to the insured who becomes totally and permaiieiitly disahled 

There is a great opportunity in this Company for energetic, educated young men who desire to enter our business as 
a life work. For full particulars address either the Home OiRce of the Company or one of ita^ranch OfReea 


LAWRENCE F. ABBOTT 
ALFRED L. AIKEN 
JOHN E. ANDRUS 
CORNELIUS N. BLISS, Jr, 
NICHOLAS MURRAY BUTLER 
GEORGE B, CORTELYOU 
JOHN H. FINLEY 
DAVID R. FRANCIS 


Board of Directors 

A BARTON HEPBURN 
MYRON T. HERRICK 
GRANGER A HOLLISTER 
ALBA B. JOHNSON 
WILLARD V. KING 
DARWIN P. KINGSLEY 
RICHARD I. MANNING 
JOHN G. IULBURN 
GERRISH H. MILLIKEN 


FRANK PBESBEET 
JOHN J. POLLBYN 
FLSaQNG H. ^BVBLL 
GEORGE M. REYNOLDS 
ELBRIDGS G. SHOW 
HmAM R. STEELE 
OSCAR S. STRAUS ■ 

& DAVIES ^AXmLD 




























ft. 3f.(>00-14,»00 ton*. SpMd. 23 knoU. Armor BOt 12-Inch, wi 

t S Inch. TorpcAo tube*. 8 

Th« l«(«st i»pancB« battlesiUp “Nagato" 

•1 tineiitly to the UnttU* of Jutlatid the tecliiiicnl lexHono 

learned In that engngetneot hueo tieen etiihodled In her 
laaona coiistruetlon, ah they no doubt have been to a great 
extent In our own "Maryland’’ oIobs. 1 lila meaua that 
n the partl<‘ular attention baa been pnid In the Ruliinerge<l 
■<> the portion of the ahlp by Uie ine<»rp<*ratlon of anti torjiedo 
nylng device*, though the beam would Indicate that the lnilg<> 


The Utt«t Bttleddp »N.g«o” ^ ^ 

Tlie Flnrt Japaneae Capital Ship to Inchide the Leaaona conatruetlon, aa they no doubt hat 
of the Battle of Jutland extent In our own "Maryland’’ oIobr 

I N view of the great public Intercut Just now In the particular attention has been paid 

navlea of the world, particularly In n'gnrd to the portion of the ship by tlie ineoiT><*ra 

prop<««<l rmluctlon of annanients, the Hi'oompanylng device*, though the beam would indi 

waah drawing of tho “Nagato," the latest .lapanese has not been adopted The Ix-lt armor Is iMdleced to 

liattleshlp to l»e comploted, posBosgeB si»eelal Interest. be not less than twelve InchCH, and the d(>ckH in the 

Althoogti the modem batCICHblp* of all nations have wake of the magaxInoB have l>eeu strengthened as n 

reached a commonly accepted type, and are ao generally protection against plunging Are 

similar In appearanre that it takes a tralnwl eye to The armament 1 h very povrerful, and this is the ftrst 
roeognlxe their Individual sllbouattcs at a distance, tlm battleshtp to mount the 10-liich gun. of which the ship 
‘‘Nagato” will bo dtatlngutsbahle at a glance by her re- carries eight mounteil In pairs of turri'ts forward and 

markable flve-legged foremast, with Us many super- aft. The gun Is a powerful piece, firing a ’2,4<lo-|M>uud- 

tKMtcd platfgnna and fighting tops or, as they are now shell with a velocity of feet per bisshkI and a 

called, director stations. ni\i*7.1e energy of lOR.OOO f«K>t-tons The shell Is con- 

The "Nagato," which was aathoriaetl In the 191(1 siderahly heavier than onr na^al shell, which weighs 

program and laid down during the summer of 1017, i!,l(M) imimds, but the lUgh velocity 

was proe«MKied With slowly during the war and hn8 only of feet per second glxt's it 

Just been completed. Bho Is one of a das* of four energy of 112,000 fm)t-tons 'I he se 

ships, of which the "Mutsu" la practically completed also very powerful, evmslsting of tw 

and the “Kaga" and “To*a” were begun In January, currlinl In broadside on the main nii 

1020. The four ship* represent the work of Japanese 5 5 gun Is a new. l<mg-<'alllHT plire. 

dealgners and eonatractora, and tihe fahrtcatlon has been power l>etween our own 5-ineli sml 
done la JopaneWe shops and yards This class of "Nagato” carries slso four 12 pn 

ships invites camfpariSon with the four United SUtes guns, and she Is erwHtwl with tin 


)f 2,800 feet per sei'ond gl're It a greater muzzle 
■nergy of 112,000 foot-tons 'Ihe wcondnry battery la 
ilso very powerful, eouslstlng of twont}’ 5 "> Inch guns 
■urrltHl In broadside on the main and apnr decks The 
i 5 gun Is a new. Itmg-i'alilKW plirc, coming midway in 
mwer Is'tween our own 5-lncli and O-inch gnus. The 
•Nagato” carries slso four 12 plunder anti-aircraft 
runs, and she Is crwlltwl with the unusually heavy 


Imttleshlps df Ihe "MafyUnd" class, atuee tliey are armament of eight 21-lnch tori>edo tubes; but we doubt 

of stmllar toniuut* and were authorlaml in the same that so many are carried 


year, the toatli arHiaiBent also Is the same, though the Jaimn early adopted th« 
sppsd la btl^elv Not snucb Is known st>oiU the armor used by tbs British; and i 
ptaib atwl It is a prstty safe guens that because of the that she has added three i 


tubular, tripod nioe 
i seems to like It s 
re legs until we ha 


higbiM' IQiMd and heavier .tnotlve power of the Japa- imposing structure which towers above her fore 
man sMf*! thair dSfiniiMva qualities are inferior to bridge. It consists <^it large central mast about which 


iM ta« 'nunmiki'' 

' ™ “T4ia«t»^ la W(1 1«I« hatwawj perpendlou- 

* hH»a draft of SO 


are built four Inwardly iucllned legs, the whole termi¬ 
nating In a large fighting platform alwve wMch are the 
asparate, endaaud director-control atntlona, one for the 


fli la 'ipro^ihta that atsw Irtm was hulU subae- main and the other for the secondary armament 


notable feiitiire is the great iiunilier of B<>arehllghts. 
uhldi arc iiioiiiitiHl upon sii<(vsshc plntforros both on 
the fore and innln maMs and also on the after smoke¬ 
stack -evidence, this, of another lesson learnetl In 
the night-fighllng at .ItUlnnd 

111 their later sliips the .lapanese have favored high 
Rpee<l, anil the ’’Nagato" and "Mntsu" are reportwl to 
be ‘JH knot s 1 iI|)k The motor istwer coualsta of tnr- 
bines of 4 d,(H )0 liorseiK>wer and the proindlers are driven 
thioiigh refluetion gearing, a sjstein which seems to Im‘ 
giving full satisfaction In the laigo powers with which 
ir has Ix'en used in the Inter ships of the Hrltlsh uaw, 
and iiotnhh in tlio battlecruiser "Hood,” of l(K,(¥Mi 
horst'iKvwor 

Development of Germany’s Inland 
Waterways 

G KllMANY^ Is manifesting aetiMtj in the develop¬ 
ment of Its Inland walerwavs and the trnfhc 
thereon On No\emb<‘r 2 tiieie was organized a new 
traiiHiHirtalioii i-om|)Kn\ nnd<'r the name of the “Nep¬ 
tune Transiunl- und Seltirrarts-.\ktiengesellsrlmft,” 
with offles's in Jtiisol It IS aimoumod that tlil.s new 


Then, again, tliere Is on fmil ii projoet for the canali¬ 
zation of tile Main between OITeiihadi und Aaelmffeii- 
Imrg for tiie use of lieavj draft vessels Tlie llnvarlan 
Government on November ."i voted its apiirovui of this 
general plan Kurthermon', tliere was fornn-vi on No¬ 
vember 5 in Itremon hv firms, associntlons and Indi¬ 
viduals in that city an organirditlon having for its 
purpose the procuring of a canal connection between 
the Hhenlsb-Westiihnllnn Industrial region and the 
deep water harlvors, located on the Wescr ami the 
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A Navy Equal to Any Other 

T he rt'iKirt (if Itic S(*natc Nnvul CoramittPc 
ciiiituins not fi word of n\iiii)Uthy with tho ro- 
qiinnt of a wnrt'i'iirt world to ho rollototl at 
loawt 111 aomo nioasuro, of tho hurdoii of naval uutl 
luilltarj' arniumonts under which It labors To have 
recogulast'd the wldosiiroad iiretalence of Its pli-a, which 
has heen fullv as vikivI lu those Hiilted Stntt>s as elae- 
where, would have shown that tho ('ouimlttoe was alive 
to Uie uutold miseries and sorrows of the world and was 
In responsive sympathy with the pis'sent attitude of 
Aineilean people whom It represents 

The report corihnes Itself strictly to teclmhal mat¬ 
ters, and it contains three outstandlni; features First. 
It warns th(> couiitr,\ nKulnst heiiiR (arrlcd away by 
eTMKiterated stnteineiils as to the relative value of 
hattleshlps as nifalust nlriilanes and suhmurines lA'ith 
this attitude of the Ceneral Hoard and the Senate 
Naval Committee wi- are In most thorouRh ansird For 
the present, and probahlv for many a year to eomc, the 
hattleahip will dominate the situation 

The second outstaudlnK feature of the rejiort Is the 
statement that "this (sinntry shonhi maintain a navy 
at least tsjual to that of any other power" At one 
tiim- this statement would have been fraught with dan- 
(f*'r to the peace of the world, for during thi- years 
when the (ierman navy was loouiliig up as a thri'ut to 
the insular wiurlty of (Jreat Iliitnin, it was the 
avowfsl policy of that (oiinfrv to maintain a nary su- 
jK'rlor to that of any other power 'I’he removal of 
the fiermnn pi'rll, couided with the fi-eling of comrade¬ 
ship and understniidlug which was developed by our 
own and the Ilrltlsh navv during the war, has so far 
changeil the situation that Croat Hrltaln seems willing 
to make an exi'eptlon In the ease of th(> navy of the 
United .States Certain Hritish statesnu'u and navnl 
men have Indeed a.s.serted that they would vh-w without 
any misgiving the creation of a I'lilted States navy 
tliat was eiinal in strengih to her own It is true that 
lu Its statement (hat we should possess a navy equal 
to any other, the (leueial Hoard of the .Navy- Is an- 
iiouueiiig HU entlrelv iiew )ioIim, no far as any public 
iitterunri' emaiialiiig from tliat Hoard is eomvnietl. 
He that as It ma\, the aceepiaiKe by (Ireat Hritaiu of 
the new standard removes imv danger of international 
complications, and a friendly icsiiieratlon of the two 
navies may well prove a powerful liitlueiice for the 
raaltitenauce of is'aee ami the general security of 
traftlc on the high seas 

So far, so gisid Hut when wi' consider the third 
recsimmeudatlon of this rejsirt, to the effect that we 
should lontlniie the eouslructloii of the whole of tlie 
lino program, we feel It our duty to utter a strong 
word of protest, llrst, heeause ns we showed last week, 
the completion of the full program would not only 
make our navy erpinl to that of any other hut im- 
nieasiirahlv stronger, and therefore we should lie com¬ 
mitted to a vast expenditure of moneys which would 
carry our navy far heyond the standard which is here 
definitely laid ilown hv the General Boanl 

And this leads us to reiterate our demand on the 
part of the taxpayers of the United States that we 
complete only the four te-iiich gun battleships of the 


“Maryland" claaa and the «1* battle-crulaera of the 
“Constellation" claaa, and that we at once diaismtlnue 
work on the alx 4!i,l)00-tun batUeablpa of the "Indiana" 
class and eoiiceutrate our new constructive efforts upon 
additional si'oiitn, upon flotilla leaders, and upon alr- 
jilnne carriers, thereby rounding out our navy This 
program will give us by 1924 a fleet that Is not onlv 
somewhat larger In disidacement and gun power than 
Uic Hrltlsh fleet, but one which, because of Its very 
modern construction and its Inclusion of alt the lessons 
learned during the war, will poswss a decided flghtlng 
sniM'Montv in capital ships over the British flei't, a 
fact which the General Hoard cannot deny If we 
hold lip the Work on the six “Indiunas” upon which 
only n mere commeiK-ement has lieen made, we shall 
still have 8fl<>,0()0 tons against Groat Britain's HOH.OOO 
tons, and our gun energy will be 20,ri0(),000 fool-tons 
against Great Britain’s 19,(SHMHMI foot-tons Fnrtlier 
more, the bulk of onr fighting line will consist of 
thoroughlv modern shl]is, whereas the best of tbi' Brit¬ 
ish ships, with the single oxci'ptlon of the “HimhI," will 
1 h' from eight to ton yoais old, amt therefore will lie 
olmoleseent and outelassed These sigiilllcaiit troths 
should lie embodied In this report Why aro they 
omitted? 

These facts aro not known to the average taxpayer, 
and unless they are dearlv brought out on the tliwr of 
the .'Senate and the House, they will not be iinderstisid 
bv rlie majority of the memliers of ('oiigress They are 
perfectly well known to the Geiieial Hoard, and tbev 
should he eqiiHlIv well known to tho members of the 
.Senate ComniiHee Jii all fairness, then, to the coun¬ 
try whose interests have bc'eii eommitU'd In all gissl 
faith to the iximmlttees of the .Senate and the House 
and to the members of Congress us u whole, it should 
he clearly staled that the buildiny of thrne mx huyo 
nhipi at a <ont of nearly iSO million dollarn will ho 
niiperfluoun, ixtrarayant oad a dettherato adranee bc- 
liotid the ntanduiil of ntnnyth definiloly lulled for 
by the mont rxpericnivd expcrln of our Kavy as repro- 
ninteil by thi (limrtal Hoard The argument that to 
sloj) work on these' six ships would tie a wasteful ex- 
travagnuee Is not borne out by the facts Very little has 
been done, and what has heen built In the way of 
(itstliigs for tiirliliies mid generators and motors and 
the laying of keel idates, will suffer no deterioration If 
It he allowed t<i rest for a while until the time la 
ripe for the (ompletloii of those ships 

Aqueducts Ancient and Modern 

A mong the ontstauiLliig landmurks of that dreary 
plain known as the Itumoii Couipngim are the 
ruins, picturesque and dignified in their decay, 
ol the iiiasoiiry iiqiiediiets through which the engineers 
of imperial Home brought pure water fiom the distant 
hills to the city To the casual visitor, such a monu¬ 
ment of the past Is but one among a multitude that 
tell of the glories of that city of ii remote era 
For how many of those who sei' and read about the 
aqiieiliicts of Home reallise the positively stupendous 
scale niMin whnh the hydraulic engineers of those 
days actually wrought? It Is a fact, well attested, that 
Home in the height of Its mognlfli-ence reiehed a dally 
supply tliruiigh Its fourteen uquodiiets whieb reached 
a total of -KMi million gallons of pure mountain water. 
If tho mere figures fall to convey an adequate Impres¬ 
sion, let It be understood that before the oiiening of 
our Oatskill aqueduct, when New York had five million 
Inhabitants ns agiiiust the maximum of one million 
erodlt<*d to Home, our total possible water supply, 
with all aqueducts going at full capacity, was less than 
that of Imperial Home, or, to lie exact, SS.'i million 
gallons. 

Hut why this huge expense and why this prodigality 
of use? Well, partly It is to be explained by the highly 
developed artistic taste of the Hoinuns, who realised 
tliat a succession of fountain effects lent added grace 
to the architectural beauties of their public squares 
and their far flung coltmnades A fountain that plays 
thioiighout the day Is an extravagant user of water, 
and Home at Its greatest and most beautiful period, 
when the iniblit places of the city were graced, we are 
told, vvUh some 4,000 bronzes and marbles of Gre 
clan statuary, was enriched also with fountains In 
every square and well-nigh at every street crossing. 

And then there were the public and private hatha; 
for your well-found bouse in Rome was not oomptete 


without its bstfa, as the remains of wcodscfiiRr maAmy> 
looking plumbing abundantly testify. And vr«t*r 
to be found for the vast public bath* aB<a» u tlioee Of 
Diocletian and Caracalla, after the main ball of ^hich 
the fine waiting room of our 33rd Street stadiMi of the 
Ueniisy Ivanla Unllroail was do faithfully modeled <f)y 
the lute Stanfoid White 

Toiloy, thanks to our Ashokan Reaervolr and the 
Uatsklll Viaduct, we have passed tha BtutdaM eet 
2,fl(X) years ago by Rome, and it would be possible. If 
we wishwl. to bring a dally supply of 500 mlUloii gal¬ 
lons through this conduit alone Hurt of our present 
supply csimes through the Croton Aqueduct, and 
through the Catsklll Aqueiluct the city Is receiving 
“50 mlllloji gallons i>er day from Ksopns Creek, whose 
waters are Impounded In the Ashokan Reservoir, 
Altlioiigh it seems liiit yesterday that the new Cat- 
skill supply was opened for tlie iim' of the city, so 
I lipid Is our growth, reckoned indiH'd at 200,000 addi¬ 
tional souls per year, that tlie city already has in hand 
the Schoharie Reservoir which, when completed, will 
double the present Catsklll supply and afford another 
2.50 million gallons dolly The vviitcrs of the Schoharie 
Reservoir will lie at a higher elevation than those of 
the Ashokan Reservoir, and thej will be fed from the 
one to the other bv means of an IH-mile tunnel driven 
through the intervening mountain When the GRboa 
Dam and the tunnel have been eorapletevi, the whole 
rainfall in tlie Schoharie Valley will be available for 
the use of this city and the great Catsklll Aqueduct 
will t>e usable to its full capacity of 500 million gallons 
[ler day 

The Limit* of Tidal Power 

W E must lie direful not to get an exaggerated 
Impression of the available tidal power, even 
when the whole suppl.v in any gtvteikidiatrict Is 
rendered mec-hanlcallv nvnilahle 'I'lils is dhijwn In a 
recx'iit study by Norman Diivey, pubUsbed in Tha 
L'nylnrrr, In which the writer makes a comprehensive 
survey of the available lidal jxivver as shown by the 
tide tables of the Hrltlsh Isles, We leara that at the 
extremity of Cornwall the mean range Is about 12 
feel and that ns wo go northward upon the west 
ixnist, It Increases until a maximum mean range of SI 
feet Is reached at Hortlshix! from which point the value 
diM'reases until It drops to 12 fiH't at the Mull of 
Gnllowav Around the rest of the west coast of 

Sortland It rises to betwei'n 7 and 10 feet On the 
cast coast of Sixitlaml the value Is still low, the 
nveiage being iiliont 11 fei't It is 10 feet In the River 
Humber, and at the London docks the mean tidal range 
Is 17J4 feet 

Considering the use of havs and estuaries for the de¬ 
velopment of tidal power, particular note most lie taken 
of the dlfferenrH' In the urea of the surface of the water 
at high and low tide Thus, the estunrv of the Salcombe 
River In Devonshire shows a high spring tide sur¬ 
face area of 2.4 square miles, and a low spring tide 
area of only .53 square miles, and this variation is 
found, to greater or It-ss degree, at all the sites. In 
his study of the total tidal capacity of the United 
Kingdom, the choice was limiteil by the conditions of, 
first, a mean tidal range of not less than 16 feet; sec¬ 
ond, a total output reduced to continuous work of not 
li-ss than lO.lXKl horsepower, third, the avoiding Of 
building dams outside of large seaports, and, lastly, the 
nei'osslty for keeping the length of the dam wltliln 
reasonable limits In all the statbms tlfhs ’selected, 
the half-tide system working at a constant head for 
three hours In every twelve was adopted, and the 
power factor Is the value of tie total power output re¬ 
duced to a cxinflMUotis average throughout both the 
monthly and dally cycles. 

Within these lunlUttons it was found that 21 bays 
and estuaries were available, ranglngYrom a maximum 
at tie mouth of the Keveru, with a total average hotee- 
pviwer, reduced to a continuous basis, of 487,000, to a 
mliilmum at Fleetwivod where It is estimated that the 
total average horsepower works out at 18,800. The 
grand total of horsepower thus available. In intetmlt- 
tent power, but expressed as an average contlnuoua 
power factor, gives a grand total of 2,283,000 horee- 
power. 

A survey of the tidal power posaiblUtia* of the world 
shows that there are not many tooaUtiea in wUcb the 
tidal range is enfilctent for proAtahle power devaknuDSOk 
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Naval and Merchant Marine 

Hie Sabmechine Gun.—During a lecent test of the 
Niibnia<(liine gun (UlustraW In the .Scilntihc Amehi- 
, AN of Oelohfr 1(1, IITJO), by a hoiinl of otliivrN of the 
I'nlted States Army, using one of the 4,1 caliber guns 
wit* pistol ammunition, 1.(g)0 rounds were fired la-fore 
Uie gun was cleaned. The gun functioned reliably and 
the Boanl reiKirted that despite the reia-ated tiring It 
did iJO»henl sufficiently to i-uiise trouble 

An Adjustable Bow to Increase Speed.—Successful 
tests were reis'lilM made of a vertical hinged false how 
tor hl»nt-<uide<l canal boots The two leaves of the 
bow are attaehed at the corners of the s(putre-end(Hl 
Im)W an<l brought together forming a wedge whuiied en- 
traiK-o with a total angle of IKI degrees In passing 
through liK'ks, or at a di>ek, the two wings are folded 
bai'k against the front end of the barge The tests, 
which were nirried out on thi- Ittver Seine, showed 
that -the resistance of the barges at a given h|M-ed 
WHS lowered .T jier (s>nt 

Why Big Submarines Are Ineffective. — In a con¬ 
tribution to the subiuarine-versiiH-baftleshlp eontro- 
^ersy, Admiral Sir H Bueon states that tss ause of the 
Ionstriutioiiiil (ondltlons attending siihmarliie di-sign, 
a craft which navigates U-low watei loses a large 
per (N*nt of hei surfaie fighting cttlciciK \ Ton for ton, 
the fighting and B<suttlng eftlidemj of a submersible 
craft of whatever sire is only ahoiit 11 pei (ciif of that 
of the surfaic lesscl Sir (leoige Ilwcns rhursfoii, 
,Suvh1 Director of Aickcis, l.lmlttsl, gives llguics to 
show that a submarine of b,4n<i tons, having a surfaie 
sjieed of .10 knots, < ouki minint an arinamcnl of only 
OIK- ''i fi liieh and oni- iiieh giiii 

Digeating the Leaaona of the War. — Recently in 
I'arliauient the ('huiu-eltor of the Kxchenuer stated that 
before approving a program of new shlphuildlng, the 
(’abinot were hound to satisfy themselves that the les¬ 
son* of the war had lieen dellnitelv iisieitallied 'I'hej 
had doelded lo i barge the Dowmlltee on Inijierlal De¬ 
fense with an exhaustive investigation into the whole 
(pipstion of nnvul power as affeefisl by nKslcni devel- 
oimienU In naval warfare This will consume, It la 
thought, wime six months It is believed that until 
results of this Ingiilry have lieen eonaidered the British 
(k)verumcut will present no program of capital ship 
ismstmctlon lo I'arllnment, 

Shore Batteries Attack U. S. S. “Masaachusetta.” 

- Highly sneis'ssfnl tiring tests weie made In .laniinry 
bv our Coast Artlllerv aguiiisl the old battk-shlji "Mas 
sMChusetts" off l‘ensiieola Unrlsir, Florida Thev 
proved that more destructive results can be obtained bv 
tiring pniJeetllPH from gnus, mortars and bowlt/ers at 
high angles than hv horizontal attack iignlnst the belt 
armor Twentv-llve hits were obtalmMl out of H"! rounds, 
the high angle firing Is'lng at distances of from .'>,(*KJ 
lo «,00(l yards, carried our by lit inch mortars The re¬ 
sults showed that railwav artlllerv is ns neeunite ns 
the fixed gun, and this In sjilte of the greater length 
of range A number of hits were obtained by J2 Inch 
railway guns at the great range of IttHUKl vards 

Merchant Marine and the Navy. — The value of 
a strong merchant marine us an anxlliarv to the 
navy Is beyond question No navy possesses a perma¬ 
nent fleet of transjHirts and anxlllaries siitllclent for 
Its vastly extended needs In time of war To supply 
the detlclemcy It must call upon th<' sliljis of Its mer 
chant marine for trnimiHirls, colliers, siipiilv and re- 
lialr ships Herein lies one iiowerful argument for the 
preservation of our new iiieielmnt fliH-t Furthermore, 
the merchant niarliTc Is the luirserv for the eiiiistol 
IH-rsoiuiel of the navy Aye, and for Its eommisslonevi 
officers a# wiell, for manv racrclimit ottleers perfornusl 
faithful and very vnluahle survlce undei temporary 
naval r-ommUsinns during tJie late war 

The Fluctuating History of Uur Merchant Marine. 

-—In 1780, lia.8 pel i-eiH of our overseas commerce was 
carried In American vessels. By ITO.I, the proportion 
had risen to 00 js-r cent, and It stayevl with remarkable 
evenness at that figure until 18.H0, Then came the era 
of Iron and steel ships, when we had no ateel vvorks t<> 
take the place of our splendid forests In the provision 
of shiphulldliig material So there eommeneisl a steady 
(leelluo until by 1800 we carried only 00 t; per cent In 
our own ships This was the time when we eommeni-ed 
to extend our great railwav systems and turned our 
efforts to developing the interior of the country, and 
by 1870 the percentage had fallen to 3.10, a fall which 
fsmtlnued until in ItlH) when we curried only 8 8 jier 
cent of our overaeas commerce Since that time there 
has l>een a very steady rise, IicIimhI, of course, by our 
war construction, until, In lOlt) we currlisl 27 8 i>er 
(s-nt of our overseas eommene in American hottimis 


Astronomy 

Hie Infra-Red Solar Spectrum, rendered accessible 
by the use of plates seiisitizial with ill(yiiulii, has hi-eii 
pliotogniphed at .Mount Wilson (Ihserviitorv as far as 
wavelength h.lKKi Although the gicat majority of 
the .irsi lines ineasiiicd are of tern-strlal origin, about 
.VI have been Identified as solar lines lliiougli the de- 
te< tlon of their disploeemeiits )uodneed by the solar 
rotation 

Edgewise Phenomena of Saturn’s Rings. — Several 
fellows of the Koyal Astroiumiicul Six letv gave an ni- 
eoiint at the meeting of Dee 10, of the pheiiomcna at 
tending the passage of the onith through the plane of 
Saturn's rings on Nov 7, 11)'20. us olmi-rved at Creeii- 
wleh Observatory with the 28-liicli equatorial On 
Nov 0 the ring was easily visible, but no trui-e of It 
eoiild be seen the following night A few- days Inter, 
although the dark side of the rings was then turiuxt 
toward the earth, the brighter regions of the ring mit- 
sldo the hall were seen, Indicating that an appre< Inhle 
amount of sunlight Is able to penetr.ite (be ring, illii 
minating partklea on the opposite side Tin- dlsappenr- 
ance of the ring on Nov 7 was also oliserved at tlie 
lerkes Oliservntory l>y Frofessor Barnard who esti 
mated lliat the thickness of the rings could not eveeod 

Extraordinary Radial Velocity of Two Nebulae.— 
A circular from the J.owell (ibscrvatory states 4hut 
observations wltli the iieluibir s|s-e(ogra|ili indleate for 
Hie nebula- N(i('. .184 and NCF !»'((! I.otli evidentiv 
of the siilral family, iniidi wore ruiud motion in the line 
of sight than lias previously Iks-ii ohseiveil f<ir uny 
lelostlal ohjeds A plate exposed lo the former at 
vurlouH times hetwei-n lax .11 and .Ian 11, (he total 
ixposiire Is-lng Hhout 28 houis. shows a spei Inim ap- 
proxliualely of the solar type, iii whk-h the lines are 
eiiormouslv (llsplmxxl toward the red, iridicntilig a 
motion of 1,80(1 kilometers (more than l.KMi mllesi a 
second away from oni svsteui In the ease of Hu- 
second neliiila ahovi- iiu-ntloned the spei togram was 
ohtaliuxl with a total exposure of 34 hours The spvx-- 
trnm is likewise similar to that of the sun, and pro 
visional measiiremenls indleate a spvxxl of fully l,3(Hl 
kilometers (more than 8(i<> milesi a seeoiul aw.iy 
from ns 

Sun and Moon Tables. — Beginning with the year 
11*17, Hu- .Naval (ibservalorv In Washington puhllshed 
tuhles showing Hie lime of suiiiise and suiim-t and of 
mooiirlse and mooiiset for everv duv In the year, and 
for various sis-eltlix] latiludes The data are for Hu> 
meridian of (Jreenwieh, lint the eorrespomllng values 
for any other longitude an- verv easily compiitevl The 
tallies for 1017 and 1018 wire published in a separate 
pamphlet, those for subsequent veiirs have Ix-en linxir 
pointed in Hie Ameilian Eplieuierls and Nnutloal Almu- 
iiai and also In the alirldgixl work known ns the 
Ameileun Nnntlenl Almniini Appan-iitly these tnhlo.s 
are not yet well known to Hie puhllc It six-ms. there¬ 
fore, (lesiiiible to eiill nllentlon to the fip‘1 Hint the 
Amerliuii .N'auHeal Alinanui, which ixmtalns a great 
deal of othei nstronomieiil Informaflon besides the la 
hies mentioned tun be bongbt from the Superlutendont 
ol Doeiimeiits In Washliiglon for the modest sum of 
ir> eimts 

New Light on Solar Variation.—The Director of the 
Astrophysieiil (lliservatorv of the SniiHiaoiiliui liisHiu 
tioii, in his cunent aiiinial report aunoiiiiees that an 
almost exact ixirn-latbm has been found between Hu- 
tluelnuHoiis of solar radiation, as observed at Hu- 
SmlHusinlan station at Falamu, Chile, and variations 
of the brlgbtiiesH of Sulurn, as obaervixl by Dr (iiiHi 
nhk from .Innuary to May, li*2(l, at tlie Berliii-Biibels 
Ix-ig Observatory, with the photo eleetrli photometer 
One per cent increase In solar radiation was found lo 
aci-onipany 1 |x-r <x-nt increase of .Saturn’s tirighliiess 
Tilt varlaHoiis were not, however, sv lu-lironoiis hut oe 
(lined 111 such ii ninniier as lo liidieute that solnr riulla- 
tion Is unixjunl In different directions, ns iniglit Ik- sup 
posed from the ragged rav like struetuie of the solar 
corona On this liypotliesis, ns the siin rolates on its 
avis Hie earth or any other plnnel receives radiation 
of dlffeient Intensities ns nivs f|-oin different parks „f 
the solai surface strike the planet in guestuui "TIiib 
hypothesis,” saya Dr Aliliol, ‘relieves ns of Hie great 
dltlliuUy of understandiiiK hovy so imiiieuse u body as 
the son oould yary In radlafioii so rapidly ns our oh 
seiviiHons indicate We liiiye now only to suppose that 
Hiere are liiequnlltlea of radiation In different dtree- 
tlona, yvhleh may be due to (he absorption of si altering 
of the rays In the coronal regions near the sun These 
Inequalities may perslat yyith little niterntlon for 
weeks. We, however, note them ns variations of solar 
radiation ns they sweep by ns in the ixuirae of the 
sun's rotation on Ha axla ' 


Automobile 

Light Railways Not Bopular.—The Transport Act 
of lOlh griuitcd Hie .Mlnlsliu ot I'niiispoi t ol England 
Hie (Hiwer to mlvaiiee iiioiity for Hie luiildliig of light 
lailwuys The plan, fu Hie [iresent time has not iiiel 
wlHi much fayor, suiic mil of u (oliil of 11 . 1 , 00 ( 1 . 0 (Hl ap- 
proprlttd-d hy the (lo\einmeu( not more than IPI 00 ( 1 ,IMH) 
has Ix-eii demanded 'I be i oiiniussloiiei s In clmige of 
(be fund il.iliii the ('omllHons iimlei whli h Hn se govern¬ 
mental loans iiK- iillowed 1 ms lum h lo do wllh their 
iiiilHipuhirlly. bill It is Hie opinion of well-informed 
imilor (riiik inlerehts flml (lie public refuses to place 
money In light iiillways for Hie simple rciiaon that (he 
iiioloi (rmk has jiroved llself to he the logical vehicle 
toi all slioi I Ir.iuls III Fiigliiiid |iik( as thev have in (Ins 
(oiinlrv 

Soldering Auto Parts—If it m desired to soldei two 
pieies vvhbli h.ive sonii Hm kiiess .and bulk a good 
piece of work laiuiol b< ilom willi a soklorlng Iron, 
beeause Hie pails will .ihsoib heal taster tlmii tlie Iron 
i.in supply ll Mllli sm h woik a (on li musi be iisisl 
lor sweating, healing (hoiouglih Hu parts adjacent to 
Hic lolended |oln( and ji' fai Mnl. .is imiv be nei es- 
sary If (ho surlaies aie aioie ih.iii oao-eiglitli to one 
quarter itu li wide It N beltei to tin Ibem Is-fore uniting 
This Is done by sjiK-.idnig .i hmiooHi coal of solder ovei 
Hu- entile siiifine vylille hot It is oiilv mx’essary to 
piess l\yo sill ti prcfuiied pu-i es logeiber and heal them 
to the propel lempeiatnie lo ni.il.e a perfect union 
This melhisl js es)s‘(lallv ,ida)dcd to sei ni mg pipe lil- 
Hiigs, sin h iis nipples and unions to the 'op|>er or brass 
tidilng SCI \ lug I.. Incl and Inlii baling oil 

Repairing Scored ('ylinders — If the automobile 
engine has been iiin iil anv lime wHhont adispiate Ulbri- 
lalioii, one oi mote of tlie ivllmlcis ma\ be fouml lo 
haye yerlUal si rati lies tunning tip ami down Hie lyliit- 
der walls 'riu- depHi id lliese will van .icioiding In 
Hie animinl of lime the ivlinder was wiiliont lulinca- 
tloii, and If the giisives are veiv dix'p the oidy remedy 
Is txi pun base a new inember Of loiirsi if sutfieleut 
slock Is uvallalde In Hie ivllndei walls the cylinders 
may be lelsiied ami new idslons whlili ,iie oversize, 
If, huger Ihiiii stuiidaid, ma\ lie fllfisl Where Hie 
seraliiies ale no! ileej), Hii-v ni.iv be gioiind out wltli a 
high Sliced emery wheel in lap|X‘d out if that ty IK- 
machine is not a\allalde Wiist plus tmve bi-cn known 
to come kxise, esix-iiiillv when these are retained by 
se| wri-ws that ate not piiqierlv Im kixl, and us wrist 
pins ate usually of Imtdemxl steel ll \ylU be c\ldent 
that the sharp islgp of Hint niemlier van ai ( as a euttlng 
lool and make a [iromuinced gusive In the cyllndei 
(Minders Hia( have been (lainageil in lids manner have 
aomellmes lieen repaired b\ Hie fiutogeiious yvelding 
pioiess, (he oxv undvlcne Hanie being iisi-d to fuse new 
last lion Into the grooves, then grinding out the ridge 
of excess tmilerlal in oidci to obtfiln ii smooth bore 
.\noHier patentixl prmess is to deisisll some hard metal, 
Stull us nickel In the grooves by Hie electpoyiliitlng jiio 
less or use Iron deisisilixl liv Hie same means Only 
the grooves are lllhxl bv Hus pi mess us Hie ruiiialiider 
of the cyllndei Isiie mav be jiioleited by uoinp form of 
varnusb or laixpier so the mePil will lud depoalt exiept 
In the griHives luepurixl foi Its leeepllon 

Truck Overloading Injures Highway*.—Truck over¬ 
loading IS illhiistrous lo Isdli (he Vehicle and the high¬ 
way If Its results weie ixintlned to the truck, It might 
Is- well to let each imliviiliial learn for himself that It 
ihx-s iiu( pav Bill, niiforlimulelv. overloading is one of 
Hie principal oiuse.s of toad wear A motor truck de 
slgiii-d to carry a isTluiu tonnage is ixmstniOed 
throughout, Including wldlli of tires and safety factors 
to handle just Its rated load Any eonsiilenilile over 
load gives mure tliiiu the stiimliiril 8 (Kl ixiuiids per Inih 
ol the width am! (xmeeiilrail's the load on this small 
point of eoiitacl Furtheruioic, Hie overload is not ills 
liibiiled on all four wheels, lait n-sts eiitireh on flic 
lear axle v\hlih further lomentiiiles Hie load Over 
leading (liK'M not nmterlullv i ut down Hie speisl and the 
result Is that ii liigliei lali ol spied is uialiilalned 
that should be given |o tlie load, even tliougli 
properly supisuted bv iideqiiale tin width It 

Hie use of large lapiiiilv timks is illsi oiii aged 
that there is a strong lemlem v to ov i-i load simill Inn ks 
'lids is onlv nalurnl, sinee Hie deiiiaml fei uioloi liaul 
mg service remiuns the same and jn iietieallv none can 
be illverlisl to otlier iliiininis V\ lien Hie siiiallei 
velilile Is iiveriondixl Its elicit on Hie load Is treiiieii 
dotisly magnified beiaiise Its springs fall lo fnm turn 
jirofM-ily and the naiiow biailiig snrfaix-s of Its fires 
eonix'litiale Hie Inipm t lonis so Hml lliey are gieiili'i 
than flu- road is iiiiuildi o) w IHislniiding Then- Is 
eioiiomv botli as lo load welii and ns to truck oiieriil 
lug costs ill iilg unit loads, but not when they are iiii 
rlixl on vehicles too small to luimlle them 
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The Big Eddy Dam 

Some of the Difficulties of River Barrage in Rough Country 

By J. F. Springer 


IDKIIAIILK (linii Is now lw>liiK 
lutpfl ncnisH ilic Spniilsh nivpr, 
i> It tiihKps n ili:lit .inKlisI Ikmk) 
s(> In tlip vl(lint\ of Tnrtiino, In 
tun rrovln(<' of (liiliirio This 


till' rnnndlnii Unllwnv 

) III ('oiiiifr\ wliiTP till' topiiK 
on MIU'M'll llllllssl III fill t II 
(1 Inmh isiilili' to lixiifc tlip con 
iiinii nt tlio Rttc of tlip iliim lie 
lie irrc^:nliii Itv of tlic tjiiicinl 
'In' liiilldliiKs \M'rc eicitcd on ti 
■id flic more coiisidcriililc stnic 




iliirit\ ol the c\t( 
ven site of the i 
I of the NiirfiK e of 


'll miitchecl hy the 
rock An ItlUHtm- 
s in the rock foiin- 


Ihe cnteriiriMe in the 
' the footiiiK were onh 
-oiit'h uliicli flic rlrci 
!i Miilcriiil from the 
loni iioinis ii]mtrciini 


'HCk Ihnt curried nway tho excavated jr 
I the »eit bank S Proifrsaa of col 
c had been unwatemd 


wiiy, atKl feet of (liiui 1 m deMdcd to aplllwnjn At one 
end of the djini proper. Imt aeparated from a aplllwat 
Meet Ion h\ It JllUj-foot tiiiMh run, U the hend ■norks 
This strnctnre is nhont 104 feet Iouk and connects wltli 
It loiiK hniklieiid nitiniiiK off at an angle of ntmut 4' 
degrees Othei featares oeonpylng length In the dam 
are the regnliiting MlitlieK (00 fiHdi and a log slide 
The .Sininish litter has at this point a Hiitiinier How 
of perhaiis SOO sei niid-feel Itiit In the time of Hood, it 
nin> he ten tinies as gieat 

(’otlerdnijls were eonstrutted and tnlssons were let 
down A spate was left for tlie nter Hat, in order to 
iniwnter the site In (Ills H|iiiee, ii kind of hv-puss ehannel 
nil- 1 oiisfi in ted III (lie lotk and eailli ill n point jiImiiiI 
KHt feel from the enslorii side 'I'lils wns n t otislderahle 
trench, hnting h(>en r>oo feet long li"> feet wide, anil 2H 
feet deei> Tho rock reiitilrlng removal totaled some 
14,000 enhii t.irds This material In hloatctl form, 
hail to he got oiil and for this ptirimse stiff-leg derricks 
were emploved It wns tnrrliHt awnt on a short serviee 
riillnii.t and piled on (he Imnk of the stream ],ater on, 
much of this material was emploved In the hotly tif the 
(him IIS • plums" in the concrete The concrete Is a 


e It consists of various parts 
splllwav sections consisting of 
1 of a standard width between 
lers of 17 feet each. In this 



One of the 25-ton aluicftway valvea 


rather rit li mlytiire (1:2’8) and will 
total some 80,000 cuhle yards Qravel la 
brought some 1.1 miles, and slag from the 
sraellers of the nickel company, for whose 
hydroelectrle plants tlie dam is being con- 
strmttsl The ‘'pliiuis'’ arc iisod up to 
20 fK'r cent of the total volume The use 
Ilf large, sniind lionIderM or rock frag¬ 
ments In uiHHs concrete Is in accord with 
the best iirnctice 'I'liey liecome Integral 
pints of the whole mass If they arc 
thoronghlv eleunsed from clay or loam or 
other foreign matter hv means of a strong 
sleiim Jet or otherwise, tho concrete anr- 
rounding tliein takes liold of the clean 
snrtucc and makes the stone a part of the 
whole 

2 Ocneral Kxcess WHter llUC to HOOds Will lie 

3n After the Inindltsl hy the long spillway aoctlon while 
the water nsjiiirwl to npiwate the present 
IKiwer house will he controlled hy three 
large slnbcw'iiys Imllt through the dam 
'I hcHc have three valves, each weighing 
ubout 2'i Ions Then caih slulccwav has Its metal Intake 
tulie and metal discharge tnlie These two parts add, 
tor eiicli slulccwav, 27 tons Krectlon wns curried out 
with tlic aid of vertical sled rods tlirended nt the up¬ 
per end 'I'hesc (anted the weiglits The threaded en 
gageineut at top cnstiled the lieavv weight to be low¬ 
ered ami held at exact Itwels pending provision for iier- 
uiinient support Horizontal adjustment was secured 
with tlie aid of Jacks 

A gtMsI (leal of tompressed air was retiulnsl for ojier- 
atlng rock drills, liolsllng englnt's and the like and for 
supplying the pneumatir caissons employed at an early 
stage of tlic work Tour air t ompressors were put to 
scrvltv, all but one being of the high pressure type 
The total capaell} of the compressor plant amounted to 
■!,«00 cubic feet of nlr jicr minute At first, steam was 
used for opernllon but later on electric current was 
suhstltuted The tin lent came from tb>' nickel com- 
imiiy's power house at High Falls, 25 miles away 
When the turrenl arrlvisl. It had a voltage of 85.0(10 
A MinBlI trunuformer rediieorl this to .'550 for motor uw 
mid 110 for llghlliig • o 

When one conBltlers the big quantity of cement 
-needed, the large valves and their con¬ 
necting tubing, the steel penstock, the 
tjansformer equipment, and the various 
(svmprcssors, and other eqalpmont. he la 
not especially surprised to learn that the 
ctmtrnctor reconstructed S'/4 miles of 
standard railway track' connecting with 
the Canadian I'aelftc and extended It % 
mile farther. It is, nowadays, considered 
(iiilte the thing for those reaponsltHe for 
construction that Is to be carried out In 
dlfflcnlt country nt imlnts more or leas 
distant from existing railways to put in 
rtielr own track The Hetch-Hetchy Hall 
road, built for use on the FHeco water 
sutnH.v project. Illustrates what was done 
here at the Spanish River, only the Oall- 
fomia construction was oo a mooh larger 
scale. 
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X'tUy Tests of Old Paintings 

I N (»»« uf blH note ^loukw Natbuulel Hawthorue rulatpa 
• tlw Btory of a man wlw, being in iKwseggiou of a 
lieauttful painting, perceived that It had been painte<l 
not upon a freah aurface but njion the toj) of un older 
pflintlng. JnsjMred by curiosity and imagining, per- 
liapa, that the older pictures might represent n greater 
\alue, he removed the ujna'r layer of pigment to find, 
iilas, that he had aacriflced a charming painting onlv 
to uneover a worthless daub. Had the unfortunate 
<iwuor lived In this our 2(itb century, be need have 
taken no such risk, since researchpa ra(i>«itl} made In 
several European c'oantrles show that the eonuolsmMir 
now has an admirable Impleraeid in tlu‘ sbn[ie of the 
X-ray with which to supplement his critical jiidgment 
concerning the antiquity of pictures and one revealing 
vvhether they were painteil uiH>n a virgin surfafe <)r 
upon one l>earlng a previous work of art The laU'st 
works along thla line have bwi done by a b'rench scleti- 
list. Dr OhdroB. 

The degree of transimreucy to X-rays exblblU'^l by 
liny body depends upon the nnml>er and atomic weight 
of tl>e atoms composing the said l>ody U is obvious 
limt In every picture there are three snl)Htams'H to be 
tonsWered from this i>olnt of view In the Hrst place 
there Is the surface which is pnlntctl upon, this sur¬ 
face la usually either cam as or wood, espctlally in 
I bo case of earlier paliitings. bowever, many other 
materials hnve been exiM*rimented with by different 
artists at various times, including plaster, ivory, pa{M'i, 
leatlter, silk, china and isitterj and exon cobwebs 
Secondly, there is the priming or sizing which is 
applied to the surface to iirejiare U for recelxlng the 
colors. Third of course are the pigments themselves 
Hoth wodd and camas, the principal surfaces to 
which oil paints are apidled, are hlglilj (lansparent 
to X-rays, hut tlie former Is more so than the latti-r, 
as might be expected The ms'oiul element <if the pic¬ 
ture, the priming or sizing. U nsunlly ((imposed In the 
lasc of ojicleut pictures of enriMinnte of llnie mixed 
with glue, and thla composition has l>een fonnU to tie 
< omt»amtlvcly tranapanmt to X-rays Modern artists, 
however, d(»i»eud almost entlrelj upon the material 
known as ceruse (white lead) which is much mon- 
opaque In character and whld), moreover, penetrates 
I be interstices of the cant as uism which It is spread 
An even greater difference ('xists In most rases la- 
tween the pigments to be found In many of tin- works 
of the old musters and those of which modern iiainters 
make use While the ancients employed mineral colors 
almost exclusively, those at the dlsiaisal of our unMlern 
artists Include a nnmlier of colors derived from vege 
table sources and others from the aniline group which, 
of course, were entireJy niiknowu previous to the mid¬ 
dle of the ilith century I’he metallic paints used by 
the old masters are much more perceptible under the 
.\-rays than modem points made of vegetable and 
aniline dyes 

Space iirevents us from going Into the details of X- 
ray examination of tiahitlngs, which la covert-d ai 
length in the Febninr}’ issue of the Sc ikntm ii Amkki- 



Java’s Disappearing Searchlight 

A MKltlt'A'S miisIcM of (’(i.iKt (it'leiiHi )>l ulilems 
. n-ilcHtccl ill a (Ilia111 Mlilpmciit imw goiiiK furwin 
from a large Aiiieiiiiiii iiiMiinfaemnng plant In tl 
Island of .Taxii in (he f.ii olT Hiitih lOast IndieH I’oi 
militarv scarclilig/ilK, i linking well ainoiig (In mo 
powerful ever built iiiul sliowiiig sexeial liilerestiiig x 


l.acli M'iin liligh 
Ilisliie tile If ns ( 
iln(-e tbe IIkIiI, is 
'I be (!liime(ei of ( 
light 'I be mitio 
(|Ualltx (if glass II 


fnctiirecl xxitli iiiii 
ledecl the light 
.\ox\ the light nx 
thrown Upon the 
Ibrougli (he lens 
xxhieh is tniiisiinlt 
mnitiplieci maii.x ( 
lens, la-canse o( i 


it (limes a lens ilC. Inches in (llaiiieter 
lasi , lieliliul llie carlioiis xxliicli pro 
i iiliKisI II powerful paraliollc mliror 
Ibis mlrroi determines the Ni/.c of (lie 
I is of great importnnee A superior 
Mist he Used, and ttic tluest workman 
It must he (upidile of standing an in- 
nndeigolng lapid enoling It is niaiiii- 


r, and icilucted from there 
lexcl line 'I'lie candleiioxxer 
I ih(- (iiilsins to tlic mirror is 
leii it passes out tlirougli tbe 
deiisiiig e(Te( t of the optieal 


■I Tbe Jnxn si-iin blights aie, I 
flight built in thia tlce, prox ided wllli lilg )ils sl 

; in Java exjaise mix desired jii opm fioii 

Is made of brass si ales tlial 
ly here tliat radiographs motion In fiief, tliese .laxa 

on tlie prolinble age of n senrcbllghts of their stxle, m 

some stndx to their oh from a dislniue Tin- olisirxe 


(A.N Monthly Kuttleo it to say here tliat radiographs motloi 
throw a most valuable light xipon tlie prolinble age of n senrcl 
picture, »o tJmt after devoting some stnd.x to tbelr ob from 
Hcrvatlon In the case of a glxen era, or bv tbe hand lieam 
of a known painter, tlie csintioisseiir can readily detect tliroxx 
modern "fakes " arotui 


tin- lens 'rliis iris 
-ilap In a lotiiting 
rchliglits like most 
' ((ilitrolled entirely 
(I oiM'rutes the tiglit 


bo a (iiiisiileralile dislaiKe iixxii.x xel eaii 
or sliiit off the lieiuii sxxiiig it to aiij taunt 
le seitoi, or raise or lower the scan lillglit 
re iiresslng of liuttons 'i'be Java seiiielillghts 
located on four sides ol ii pronicinicirx 'i he 


neels me reliulmit to c omiiilt them 
garding Ihe distniiee that the largest 
roxc its bemii '1 his is due to xiiixlng 
Ions hen flic wc-athor is (iivora 
,i( li can lie nhtmnc-d At other times 
letrates such a coiiiiiarativelx small 
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That Moon Rocket Proposition 

Its Proponent Says a Few Words in Refutation of Some Popular Fallacies 
By R. II. Goddard 


E A lOlt HiiKc, II M'fir nt!o, ntiiKiiiiK oiiifiit \mis mmli- 
tliiit II ruikit UHs iiiiili'i (IcM'liipniciil wlilili «litnild, 
ill |il ilirltilr 111 ' iii|iiilil(‘ III' ri'iK liiiii; uri'til iiltlliiili'H 
ini‘11 IIS jtii'iil iiH Intel iilniii'tiiM illslniiees tliere liuvo 
Ik'cii mum mils iiitiiles m iiiii|<ii/,liies iiml iinpers of 
Iiiiire 111 less iinllieiitli Uj 

III (lute, tlieie li.is lieeu little piililisheil i ntleisni, 
e\<e|il III nil iiitnli In the Niuoiiiher Jll (li aitlili' I I.<ni- 
(l(in) Chlelh In iepl\ In the hitler, II ishelhneil worth 
while slnlliiK the piirimsi s iind posslhtlllles of the in¬ 
vest lijii Ihiii, iiIIIiiiiikIi the wrltei inefers workhiK iiiili'lly 
riither Ihiin Issnint; stiiteinenls 

I'llst, lemudint; the pnsslhle stiidi, of eoiidllioiis ul 
n ureiit height In the iitimisiiheie .Ml .Morrell in the 
iliaiiliii iirtlele, eonsIderH It tiiiltkelv tinil tint limtrii 
iiients loiild silt \ he n full frniii so itieiil ii heiKht The 
lui|ioiliint point Is Hint the instrninents nnd loikei 
fall fiiDii 11 Ml nnd Hint iinilei Hits lonilithni e\eii n 
Hiunll piiiiiihnti niiist hi snlln leiil In innintniii the 
\ehicit\ III II sni'e i nine 

Thus, ill the oilitiniil snilthsoninn imhlh iifioti, ,l/i« 

I ttllatii <1111 I iilti I I loll M, \ III I, No J, [I 'll, n 1 nil iihicion 
hnsed upon tin .ili ilensiiies Hint \ei\ likeh hold ill 
lilu'h eleMitioiis, shows Hull II liisH iiments .suppoited 
lit II siunll pninihnti full 1 rotn n heifthl ot KKl miles, 
the M'hiillt wonlil he ledllied to, mill tlllillilillllfd nt, II 
wife Milne e\en heloie the 21) mile level hnd lieeti 
rein lied Allenllon is enlleil lo Hie first Kimessftil 
tMilindliiK hnlloiin nsienMon in Anierieii, nt SI l.oiiis 
UkM, III wlilih liisli iiinenis fell III I miles vvitlioiit 
damime, eiv ii ii llliout a iKtiiii huh 

Unt even If I his nnihl not he done, the siicKeslloii 
made In the oiikIiiiiI paper ot leiivlnu a 
few iliHiftes III the roiket In he tised iiftei 
a eonsiihiahh' drop liml lieen made, In 
oldei to (heck the desieiit, would elltiil 
nnte nnv ipiestlon ns to the iiossihihtv of 
I lieekliiB the s[ieed 

I he vaiite of the iniiltl)ile iliiirBe rm kel 
fill hlKli nllitiide resennh is otivlona 
wlien it 1 m realized that save for ii iiro- 
Jeetile fired from n itnn vvhhli would 
liriHltiee foiees too Blent |o he withstood 
li,v It delliHle iippaiiitns lids inetlnsl is 
the only’ one thni does not leipdre Hie 
liresenee of air 'I'hns the rei ord for iiir- 
plaiieH 1 m t! K iidleN, tin soiindiiii; IihIIooiis 
21 7 iniles, and for pilot liiiliooiis (without 
lUMtniments) 2-4 H itilles As Is well iin 
derstood liv I lie I'niled States Weather 
}lureau, the lialloon Is llinited to hut a 
few iniles farther, nnd if the rcBion ahove 
this heliflit Is lo hi e\i,hired It must he 
hy roekets of Hie type that has heen 
deserihed Already the Hureiiu has suB- 
Kostod certain rediriliiiB lustriiitienfs for the ptirpoae 
'I'he wiltei hiiM eallisl nltenllon to the value of Mlmill- 
tniieouH ohservntions at tin T-niile level, from stations 
at (onHidernhle dislanies npiiit, as a means of ohtiiininB 
a high altitude weiithei miip for use in weathei for<‘- 
( sstltiB and in av latloii 

\e\t as to tlio iinosthin of iiroimlsloti heyoiid the 
predoniliiiiHiis Bfiiv 11 a thniil I liillnenie of the earth the 
ipiestlon Hint has bI'oii rise lo most dlsenssloii Is, imt 
liaiis, 'What Is the value of siieh iiorformniiee even 
Braiued Hint it is [ilivsn.illv possible'' This iiilentloil 
siiBBV'slH otheis flow an von ovor boiiib 
nnv thliiB thal is s 
'volunteer’ Inf wli 
In leply to all 
that 1 have askod 
HiBiied statomoiit 
elTeot that thoio ■ 
lothod. 


pilnil|iles, III who do not lake the troiilde to haik into 
Hie matter sulHeieiitlj, would lirliiK foiward all sorts 
III iiiliilsuiH, which would result lU mill li talk nnd 
little aetunl aeeompli.shuient 

•Vs ail illiistiatioii of Htieh eritleism may lie < Iteif 

I lie loiniiients made reBUidiiiB the pro|MilMloii of a rocket 
III a vtiiuiim Kyperimeiits show lomlnsively that the 

II ill thin IS even Biealei nt a iiiissurc of one fifteen 
hundredth iioimni than nt the iiorninl atmnspherle 
liiessiiie, ret when the llrst antiniini ement of the work 
was made, surprise was expresstsl that the Smlth- 
soidaii liistltiitinn isitdd hack siuh an ahsurd idea as 
that uiotinii loiild he ],ri)diiet‘d "hj lenithin aKaiiist 
iiothliiB ' 

In the t.'tii/i/iu article Mr Morrell states that "hodlea 
when thej spis'd throUEh the all are suhleet to fric- 
lion iiKidusI Hie all whieh is suftieieid to Benerate 
tiemendons heat' and that "the roikel will Bcnerate a 
led heat foi mosi of the Hrst hiindied miles ' This is 
vvliiit Would ha|i|ien If a hiKh .speed weie maintained 
IliioiiBhoul this distaiiie, and the an had Mie same 
deiisltv as at sen level 

As a mattei of tiiet, in the .'siniHisoulan piihlh atioii 
In whieh the ivpitlmeiil Is sUBtfsted the velocity Is 
I hosen lit eiiih |iMit of the jinth sui h ns to iinike the 
iiiass of till loikel at Hie start a minimum, takiiiB Into 
.leioiiiit lioth air lesisiaiiee and Bravitv 'I’liis yeloilty 
inii'i/, of 111 I <-intII, In nuall iihiii lh<‘ <iit m lU tiHt*, 
Im-iuk under 2,iHk) ft/sei for the Mist twenty miles, at 
whlih heiBhl the pressuie heeomes hut one jht cent 
that at sea level Kven at a ir'i mile eleyation, the 
veloilt.y would he hut sliBhtIv over 2 miles per Heeond, 


BY WAY OF EXPLANATION 

To the Edito? of the SCIENTIFIC AMERICAN 

I am taking the lihertg of enriuhtng a statement which 
yon may care to use in the SCIENTIFIC AMERICAN or the 
Monthly, which is, to a large extent, a reply to recent 
rntirisni'i ot the rocket method upon which I am wot king 
I have leceived a iiumbei of requests from papers for 
a statement of this sort, but prefer to have it appear in a 
publication of recognized standing 

[Signed] R. H. GODDARD. 
Clark College, Worcester, Mass. 

Jatiuaiy 12, 1921 


■•flow I an any 

li then hiiyi been 1.N| return'’ 
lese iim'‘H<ins I vvlsM to sm first, 
n no yolniiteeis My only )iievlons 
I the .\sso( lilted I’ress, yyiis lo the 
le yen llllriestliiB JiossllilllHes of 
il (111 woik shoiilil lie put upon a 
snhiTtaiitliil hiiHis hrioii these weie iII'.iIismmI While 
1 realize Hie nhsnidlty of some of the siicBestions 
irlioi then ilir ili’iiiil ni tin liiilil ol u liiil hut no fur 
hci U )) u III IM hull reBliriliiiB Hie leilll/.illoli ot these siiB- 
BestloiiH, 1 wish lo •.ay Hi.if lliiii tin olhi i in iiu Ipli n 
juMl iiM fnn(laiiirii.lal m tin iiiiilHiiU ihiin/i loihit 
tinnt-iiih. whhh I helleye (.in he a|iplied eoiii eriiliiB 
whkh expeilineiils liaye already hem )MTfoimed In 
some eases, and yvliich I further helleye will lead to re¬ 
sults of a nature siiMleiently seiisatloiiiil to satisfy 


If these nililtei' 
least until the wi 
basis, many who ; 


o be kept I imlidential, at 
1 put niioii II suhstnntinl 
it familiar with jiliyshal 


where Hie air has an estlninted density of hut foni one 
hundred iiilllionths that at sea level The Sficed of 11-I 
miles pet seioiid of whhh Mr .Morrell speaks as i aiis- 
iiiB the iiiiket In vanish iii an iiii aiidesi eiit wisp of 
II.line and smoke" would not fie su|i[iosed to he reui Insl 
until all altlliide of over 7tK> miles had heen attained. 
Ill whiih heiBht theie must exist praetlially a (‘omplete 
taiiiiiui The ease Is eullrelj different fiom that of 
ineteoiM, wliiili eiitei the earth's iitmosidieie with an 
hiltinl Mpei d of oM I S miles pi r seeoiid 

I'omerninB iievt the possibliitv of strlkliiB thi' moon 
with a roikel BrantliiB the poMSihilIfy of attalniiiB 
that distaiiie, the I'm flier eommeiil is made that the 
earth and moon are morlliB in dineieiil direefions nt 
IiIbIi sptH'ds, the Bniv itiitioual |uill of the earth Is isini- 
plex, and there are iiiikmiw’ii air i nrreiits In reply to 
these ( rltlelsiiis it inav he said that iilthoiiBh the Hia*eds 
of the Iwii hollies are IiIbIi and ilHIerent Ihcii an- Atioicn, 
with Breiil preelslon, nl least sufflelentiy well to make 
possible till aieurnte preilietlon of eellpses, years lii 
aihiiiiee Also any ‘ liiealeidahle vaBiiries of air eur- 
leiits’ ahove 21) miles, incur In air of piactically neKlI- 
Bible density 

Furl III 1 , as Hie writer has already sUKBested, there 
is (he ohyloiiR jiossihilit.y, in UmIiib the meket luethisl 
of piopnision. of lorieetliiR the lllBhl hy Iraiisverse Im¬ 
pulses if Iieiessarv, hy the aid of jihoto sensitive cells, 
sill h IIS Hie seleiiiiini or the thalollde lell, whieh latter 
nil reuses Breath In sensitiveness nt low teiuiieratiiren 

In i oiii lusioii, not only dfa's the wrltei helleve that 
the multiple ehnrBe rocket principle is isirreet. as well 
Its the further prlnelples tif which alliiNlon has lieetj 
made, hut the exisTlments so far performed on the 


eahllity of the idea This work is proctMtdluK bTowIv 
liccuuNc of the lack of reall.y adequate support, al 
thouEh the .smitlihonian Institution is doln(t ns uiiieh 
as it can on u work of this kind Hut althoush there 
exlMls the iittltiide thst "eveiy thliiK Is Impoesible until 
It Is done," there in ueyortheless widespread Interest 
heluB taken In the work To the writer’s mind, the 
whole prnhlem Is one of the most faselnatlng In the 
Held of applied physics that could ho ImaBlned 

When Body Heat Affects Weighing Operations 

T IIKltK Is muintnined at St Flonil, France, the In- 
lerniitlonal Itiireau of W'elBhts and Measures And 
as IS ipilte lietlttinB such a hnreaii, the methods em¬ 
ployed and the apparatus nyallahle for the comparlsiiti 
of yvelfibts and uieHsiires are aimnile to a heretofore 
iiiiiireanit of deBree 111111*011, In rei oBidtlon of the work 
of this institution nnd pattii'iilnrly of its director, the 
NoIk'1 Prize for I’liysiii! foi 1!)20 has been awarded 
to .M t'hnrles Kdouard Huilhiume 

I’erhaps none of the feiiliires of Hiis remarkable In- 
sHiiitloii Is more iiotewoitliy Hiiin the iirts'lslon hal 
nines, n ilesiripthui of wlikh Is liieluded In the detailed 
Interview with M tlnillaume, which appears In the 
I’ehninry Issue of the Siusnui Amkriian Momthiy 
T hese preiislon hnlaiKH*s are of Brent delicacy, nearly 
all of Hiem is'liiB so constructed that thev may lie read 
at a distaiiie liisiilaled In Khiss eiiBes Bupportetl In 
piers of masonrv which do not touch the floor, tliev are 
employed to make lomparisons of muss, osiieclally of 
slniidiird klloBriiiii One of tliein, made by I>r Hiiiige, 
Is even ciiiiahle of defermlnlug weights In 
a vni unm 

The day before that flxeil on for the 
e\f)(*rlinenl the observer places In the cage 
of the apparatus the weights needed for 
the next day's work He Llien avoids a|s 
proaehliig Hie halaiiee lest thermic disturb- 
nnees he priKluciHl hv the heat of his 
body Twenty four hours later, by means 
of one of the long metal rials which ex¬ 
tend from the tialaiice to the ohservathm 
post, so to speak, he performs the de- 
slriHl weighing operation nt n distance of 
four meters In other words, the Ingeni¬ 
ous meeliiinism nt Ills disposal enahles 
him to place tlie weights ujain the puns, 
to release the latter, etc, without coming 
near the scales He watches the osellla- 
tlons of the lH*nm of the balance by 
means of a small telescope A mirror 
inmly iiHikIihI to Hu* hiilunce lienm re 
Meets a graduated si ale whose movements 
made when the heinn iisi mates are seen 
hy the exiM-rimenter through the telescope 

German Metal Substitutes 

A IIIIKAT deal of genernllzatlou has been Indulged 
III on this suhjeel, hiil liHle of dettnite statoment 
or ismcrete detail Any ihtsoh in possession of his 
normal senses must know that Oermany had to use 
other metals In place of copper, and It does not re¬ 
quire a great deni of discrlmluatlnii to infer that the 
metals which she would use are thosi* which she had 
I!ut this IS far from telling us Just what she did and 
how she did 11, or how her substitutes were made up, 
or how they stood the test of service For this pur¬ 
pose the narrative of lleueral Director Albert Wuertb, 
eoiirluded in the Si ikntihi AyieaiiAN MowTtir.v for 
I'ehrunry, from the January issue, Is admirably suited 

Ch«fmistry in Camouflage 

W IIKN It hisame neci'ssary lo dlstliigulBh lietweeii 
different tviies of green In order that various 
ty|H-s of eanioiiflage might lie deteeted In photographs, 
the solution of the prohlem ultimately rested with the 
ehemist and the physlilst It was found that so- 
00111x1 uvlol nnd uranium yellow glass, such as had 
heen made hy Schott & Compnny In .Tena, would pass 
11 hand in the red beyond the \lslhle red and that the 
green in ehloroplivl npiienreil ns retl through such a 
inter llrasB uad trees when viewotl through such a 
filler appear red, hut green paint continues to appear 
green With this as a starting point Alters were made 
linally of sheets of gelatine so stained with a ehemical 
compound as to give the same effect as had been first 
ohservwl in glass with known i hemlcal iximpounds 
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Shall We Have a National Trade-Mark? 

The Advisability of Identifying American Goods in the Markets of the Vi orld 
By Ernest Townsend Williamson 


t HK aBUHtliui 111 fuMir nf the Hduptimi of 11 niitioiiiil 
trude-mark which hiiH Ikhmi ciirrUHl on «llh mii.vIiib 
dcitr^'S of energy for Hcvcriil yearn ncciii- llkch to 
Bather fresh strciiKth In the near future H in exiiinteil 
that another hill iirovhlliiK for such a luark ttlll soon he 
intriKluced iuio Conuress and that Inihiness men will 
once more he calhsl upon to extitens an opinion ns to 
the udvlsiihllllt of emiiloyliiK some (tiKtin<n\c s\ mhol 
or form of wonls to lilentlf\ Ameriiiin ijooils in the 
markets of the world 

The Browth of the iileii of n niitionnl liade-iniirk 
funilshes an InterestlnB hit of hlstorx 'I'he notion 
may be wild to have htsm "made in •ierniant ’ In 
1887, It will he reuieinla'risi, (ireat Itntnin t'»«sed the 
Merchandise Marks Act, wliiih reiiulrcd, ninoiit other 
tbluB*, that IttiiMirted boikIh which as oniinarilj marked 
might Ih' mistaken for Hrlllsh sliuuld 1 k‘ furllicr Idcnti- 
tied so as to Indicate the true country of oriRin 'i'he 
Act was, hy Its ternis at least, merely defensive, iiiak- 
inB tile mark of nationality neeessarv only In cases 
whore the prlvat*' trade insiBida tendisl to tuislmid 
Uut (Jermany, comiKdlcsl to stamp "Made In (iermnin" 
ii|ain her exiwrts to tJreat llrltiun, uultkl.t forsed tlie 
liiirase into a deudi} weapon of offense -w Itli resnlls 

'J'lie startllUB sntcess of tlie flerman deslBiiallon, isini- 
lilned with the prnetlies of tlie Kaisers snhjcets, soon 
prislmssl Its (iiiturHl leactlon In other contitrles Ile- 
llef in tlie advanlBKes id’ uiarkliiB k<ss1s with some sIbii 
of their iiiitlonul orlBln doveloiietl raiUdlt In Knrope 
and later tisik risit in America 'I'lieri' are now in use 
wveral marks that may lie dewriliisl ns national trade 
marks, ulthongh none of tliein is sik h In the fnllesf 
sense of tlie term 

In Fratice one of the first steps toward eomhattiiiB 
llie nnfnli use of the tiennaii deslKniitlon was taken 
liv tlie nswH’iatlons of manufacturers ami merelmnts, 
sneh as those representinK the hardware trade and the 
toy business, whlih sombIiI to iirotei i tlie piodmis In 


wlinh Ihei wen Inleiestisl lo iiicnii', ul inlleitne 
uiaiks to he Used onlv in tlieii nicinlieis w lio weie 
!• reiK li and wlio nctuiill\ iiiiiiiiiI.k tiinsl In liniiee 
I'Tom tJiese cuttie (lie idea of one Biand eolleillM' mark 
wliich should lie owned l>\ ii union nf tin piinelpal ns 
soiiatlons and serie to Biinianlec tin' h rein h oriBiii ol 
the BoimIs to which it slionld tic applied AccoidliiBlt, 
in IDIf), such nn orBiinl/.iitlon, (iilhd I niiin \alliinah 
InIri-Si/niliinli, was loniied and nmde llic (nstisllnn 
of II mark whhti should answer the purpose of a nn- 
llonul trade mark 'I'lils smuIioI i onsists of tlie word 
"I nlM." made up from tlie initials ef tin* eorisirnte 
name, and “Krance," ein losed toBeliier in an ellipse 
It Ik deMlBiied In Meveriil foinis, lartte and sninll, so 
that a manuractiircr can elioow tin- one liest adaiited 
to his Jirodiicl The riBht to use ll is Brniitisl only to 
persons wlio are manufacturers on tlieir own responsi 
Idlity and who are of I'Yeiii li liirth or have been natnr- 
nllxed citizens of France for at least llftis'ii years 
Coniimnies ran use It onlv if they arc actinillt I Tench, 
their nationality lieliiB Uetcriniiied liy tlie fnets of each 
ease Tlie mark can Ik‘ afllvisl onlv to iTeinh iirodncts, 
and the Beneral rule is that an article simll he eon 
slUered French If made of raw materials from ITniice 
or her eoloni»s. the fa< t that the finished pividin I ton- 
tntns plets's or parts that eainiot he oldained yyithin 
the preserllied territory does not. however, dlsi|unllfy 
ll iihsoliitely, tint In each <iise the iiidividnal assoilatlon 
to which the manufacturer IhOoiibs must dislde whetlnT, 
(iinsideriuB the resources of tlie Frencli market, the 
Ineoiporathiii of the forelBii iiiaterinis was msess.iry 
111 Switzerl.ind also tlie fear of (ierniiinv led to tlie 
adoption of a national mark llefore (he close of the 
war it WHS freely predlitisi In ICniope that fierinnnv 
Would use .Swit/erland as a Jiim|)lnB-o(T plan’' for 
diimjilnB her Roods Into the enunliles of her former 
eneinies. and the .Swiss looked to sn< h a mark ns one 
means of self prolet tlon This like the FrcncIi svmliol 
heliiiiBs to a Militiitarv ciinpcriitivc iissoclatlon i ailed 


".s//»i(/ii«/ /n/in // riii,i luiiiiti Suinnr.'' and lonsisls of 
the Wind ‘ S/H s liiinied liniii tin' Initials ol Hint 
iiiiuic I'he nulil to iisi ll U Briinted upon practically 
Ihc wime (oiidilioiis IIS lliosc piiloricsl In !■ ranee 

Several olhci (oiiiilrlcs oiiiiiloy iDiirks which inav tie 
di'si rilicd ns nation,ll ttiidi inarkH in n more limited 
sense licnmaik lias the so-called ' I nr .Mark (Ihc 
'lar' hciiiB ail am leal loiiii of wooden Inimpcl, four 
ic|iicscnliilioiis Ilf wliHli iinislitulc tlic dishmtivc lea 
lure ot till- HMiiliol 1 wliKh Ihc law iisiniros to he used 
upon all J laiilsh dairy pindints Ciilni oIiIIbcs miliilifHi- 
turers (o pltiK 1 Cl lain oflU liil seals upon hoxes and 
other rcicptiules ioiilaliiinB iiRiirs and clRnrcttcs made 
in Culin and liitcndisl for evporl In Ind.ind the Irish 
Indiistiiai Iicvclopiiicnt Assik i.ition contiols the use of 
a nmik ooii'IstiiiB of a i irciilar dciKc cnclosinB the 
words ”>111110 in Ireland' in Uaillc permitted onlv 
upon Bootis mamifaclmod In Ireland and minlc. In Bcn- 
cral, of Irish law materials 

'the two IcadliiB (oninienial countries Great Britain 
and tlic I'nitcd .states Imvi' nol vet liccn able to make 
nil their minds as to the value of a national Inide- 
inark 1'isciission in hoiii (onnlrlcs hiis m cusionally 
vvaxv'd Warm Thus far both llii Itlltish and American 
iidvIK iit(>s of the adopllun of sm li a mark have fallisl 
lo yarrv tlieir point But thev icfnsc lo Is' silenced 
In Gii'Ul Biiliiln the iiBitatlon in favor of a BrltUli 
trade mark to he applied to Roods of British orlRln 
arose as far Innk as 1K!)1 latter the British Knipire 
'Ir.ide Marks Assmlntion was foriiied, and in 11»H tliis 
ArBatil/allon sourIiI to rcRlstct tlie British Kmpire 
Trade Mark 'i'hi' projeei met with stroiiR opposition 
on the part of powerful coiumeiiial Interests The 
prinelpal arKiiiueiit iidvamed iiKiunst it lieliiR (lint a 
nnllon.il mark would ondniiBor tlic yalne of prlyate 
rindi minks, and Ihc lloiird of rradc refused the appli- 
<11(1011 on the Rioiind that the n'Ristratloli would not 
lio fill (he pnhiic interest 

(Cont/nio <1 on /xo/i /7,7 | 


Correspondence 

The editors are not responsible for slaieinentv made 
in the correspondence column Anonymous comntu- 
nicationa cannot be considered, but the names ol cor¬ 
respondents yvill be withheld when so desired 


Incursive Somnipathy 

To the Kdltor of the Siikmihi A.mfiiu an 

Becentlv 1 witnessed a straiiRe o<i nrrenee at Itiver- 
side Drive and I'JOtli .stnvt It was nild-din and liright 
siinllRlit lloodisl the hrond, ilry expanse of asplinlt A 
larRc linionsine was rolIliiB north at tifti>en miles imt 
liiiiir At the rear a similar vehicle uppronched, movlnB 
faster 

Both (iirs were drlvi’ii hv chanffeurs, and (he pnssen- 
Rcrs were Women There was ample stmic for tin* 
senind <nr to jiass, lint to my astonishment it ciiinc up 
lictilnd and (rnslicd sipnircly into tlie (Irst rinwlilni' 

It was uhsurd 

Tim seiond driver had sat at ease, his hands on the 
wins.'!, his gaze stralRlit ahead There did not sts'm to 
he anythliiB to dlviTt his attmitlon 

1 stepp'sl over lo where the two ears now stoisl No 
one was hurt, simply jarred The pussetiRcrs sensibili¬ 
ties wen- nidi'lv irritated, one party lesentful, the 
other nouiilusstsl 

Tile wssiiid chauffeur was npoIoBeth , adinittiiiB to thi‘ 
women his fault, nltboiiRli InalstlnB tliat he < mihl not 
Hcisiunt for his curchwncss. But the first ilrlvcr un¬ 
derstood They hotli understood 8uiM‘rllclnl I'xplaim 
tions were not for their belief 

Asleep at his wheel—sound asleep The faulty driver 
was evldentlv a victim of Inciiralve somnlvathy Bsy- 
< holoBy or physloloRV doubtless has a hettei term, hut 
I do not retail It A Mtdf-lndueed. yet utiinvilisl malady, 
with the symptoms of which many auto drivers and 
engineers are more or less familiar. 

The coIlldlnB chauffeur had tieen Razing steadily at 
the hrifiht, streaming roadway flowing smoothly be¬ 
neath him Its monotonous sameuenB coneentrated his 
mental faculties to the iiolnt of Inducing momentary 
self-hypnotism. 

In the field of railroading, when exiiorlonced engi¬ 


neers inn hv i)ii|ioslnK signals, 1 vvondei If Ho eniisi 
nilBht n<it often Ik- attrlhiiti-d to this Insidoaih malady ' 

Often tin- (hiiiitniile <>\plunation In tases fatal to the 
(-nBlnei-r has Ikk-ii Ho- piisslhilitv of heart failure or a 
Sliddi-n stMki- laiising a dead hiiial to liold the throltle 
pi lor to the airhli'iit But It Is iKissIhle that tin <-ffect 
of till- unwaveniiK stri-lch of twin rads lilendiiiB with 
the even, griiv rlght-of-wav, and dlssolvluB tindi i the 
eiiBliK-er s sennhliiB Rii/e, Inirnt into his hriiln a (ini- 
vergliiB, soothliiB. hviinotlzlng di-slie for sleep, iieaielnl 
and jKitent bevomi the exerilse of Ins iiihihitorv will 

What might he the explanation of the sern-s of si-eni- 
iiiglv inexpJIrahle and ii|i)>alllnB aividi-nts whhh oi 
(Hired on one of our gii-at eiistern railroads a few 
years ngo'i' Or of the uiotormnn on the N’l w I ork Kh- 
vateU Itnilwav, who ran hv definite dnvlight slKimlH 
vvllh resultant fiitalitles’’ Or the taxhah driven down 
Broadway which siiddeidv left the slieet. rriishing 
throtiKli a plate glass window and without warning 
pnshing two inisHing men before it, Inlnrlng them se 
riotisly. while jagged daggers of broken glass pien ed 
the drivers hrulii iHnond the power ol eonseloiis cx- 
plaiintionY 

An nc<|iniiiilnii( e of mine who dilvcs Ins own <ni 
ahout the city, Hald that he had sometlnieH been aroused 
fioni a Mound sleeii hy the wheels of his mi iiihhing 
ngnlusl the eiirh A ehnnITeiir (old me (hat he saw ii 
■ in waver from its omrsc, swerve across the Drive at 
7,Sth Strwt, ernsh through the prote<tlng (hams at tin- 
edge nf the walk, and Iliinlh stoii down nniong lln- 
tr(-efl In Ulverslde I'liik It was oin of thos(- freak 
liappenljigH in whhh tin- car was not hadlv (]nmag(Kl, 
1111(1 tlie ehnuffetir was im-rejy awakened from his loth 
argil- sleep The steering arrtingi m<-n( of his eni was 
found to he all right, elliiiinntiiig this mediannal fea¬ 
ture UN a poasihle eause of tin- iiiishaii 

In niaiiy i-aws coming iiinh-i this i-ntcgorv. tin- ix-rhid 
of nicsmcrlc slet-p muv he hi h-f, hnt an Instant iifti-r 
consclonsni-ss flees, the (hniill(-iir oi engineer beeonn-s 
II sinister weainm of fate In that instant he fai-es 
oblivion and draws down tin- shndow of eti-riilty upon 
his unsus|MM-ting eharBcs 

Our wonderful human pi-rsonalitv seems to snap so 
onslly It goes right on trying to destroy Itself through 
Ihe agi'iiey of the very eri-ntions of its highly developed 
ohjoftlve mentality. A routine gear cutter stops ns 
the Inst thousandth of an iin-h is mleroseoplcnlly r«- 
njoved. Even an aotoniatl^fe«>d printing press prevents 


dainngi lo Itself when more than one sheet of jiniier 
tri(-s to pass at the same timi- 

Aii iintmiiohih- is said lo he prai tlcally fool-inoof 
It -ilinost runs itscll it y mi can affoid to buy tin- gaso¬ 
line It- nicchaiiK111 pcifcilion is chisc lo ri-iili/ation 
The nms| iih-it and i onstriu lly c lirains of mankind have 
Ik-cii diicdcd towiiid making it a thing of liennty, 
('Mil i<-n< y and ( miiloi t 

But the h( iiig Unit (MI'S ti; iinitiol tins modern 
1 ranki-nstclii is not inadiiiii made It Is nol niito- 
inatn If <,innol picyi-nl its own dcstrin-tion It Is 
human ' 

•So far 11 has not hei-n ikissIIiIc lo sy iichrmilzc the 
huriian Mini with steel and Iron and rnhlier so that our 
subconscious senses will o|K-rnlc to slop the flight of a 
sl(‘(-p (ontrolh-d cai or the sweep ,if an iinreHtraiiKsl 
l(H-<)motlV(- >i-t, faiieifiil as It uiav Nonnd, I IK-Ileve It 
IS yyithin tin- seoiie of an lOdlsori to hnrm-ss the piil.se, 
or register Ita- Miriaiit blood iiressnn-, or ineiisnre the 
iiinseular retk-x, ns soon us shs-|i taki-M possi-ssloii of 
tin- body and hy utilizing a most marvelous and deli- 
<at(-ly attniied apiairulns, to ciinse these inviduntnrv 
bodily n-udimis tn smind a waking alarm to tln- 
dri\(-r. Ol iKtiiallv to work in sonn- yyiiy to nntomnlh- 
idlv st(i|i Ihc rush of nn iiiiliiniohile or Imsimotlvi- 

Douhtless thi-ie an- tinii-H wln-n the aiiloinnlilU- driver 
or i-iigiii(s-r tak(-s eontml wla-ii idivsnally tin-d or 
under soini- einotional stuss Diss||iiitlon. worry and 
pn-oK niiation also lontnlmte to mdisimis of niis|iidg 
iiieut and rash action But if we can niaki- Ihe dislim 

lion <U-ai enough then- is ... lor thought In tin 

Idea of liiciirsiip .Soninlimtln (-vistmg at other tiin(-s 
under eeitiilii eoiidltimis, wlii-tliei tin yidim is of nor 
mill lu'iilfh and habits, oi due (o ii delh-dlou In Ijis eo 
onlinallng jKiwers is n-mli-nsi suseeidllih to a fayornhh- 
di-gn-e 

Tin- Idea (-xponnih-d is not new (o sc lenei-, ns early 
nuthorltl(-s liaye l-inght tluit hy steadily ga/lng at aiiv 
ohj(-( t a 111.Ml (iin liypnotl-/(- hluisdt yylilmnt knowing It 
,\n(l to make It more ol a pinadox, the )iasslye syinp- 
toins yyonid seem to niaiilfesi (la-msel y es ni (he casi- of 
drUi-rs of long (-viK-rn-m i- for tin- reason Unit tln-j iin- 
no haiger ta(UK- to i-\i iteiiii 111 I-amiliarity with a long 
stretdi of road, or right of yviiy, and tin- noyelly of 
their work having pussisl, it iK-eoun-s n matter of ron 
line, nr H(-((ind natnn-, disanning the prcc-nutlounry 
setiMi-s and favoring a passive ( midltion 

New York Damw O Skinnfb. 
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Winged Transportation 

A Survey of Commercial Air Services Both Here and Abroad 
By Ladislas d’Orcy 


^[■>111. lii'-liiiiic Ii'IIiIk oik hunt 

1 iiK lit, ' I-* lull (K iilai l\ Iriio 111 lonpoi'l 
III ( oiiiuK I ( liil mlulliiii AiiMiiio roiKlhiK 
fllll‘i»?ll tlOInll.llllK III Iliapil/llK H Ollll OHNll,\ 

Kiitlior till liiipri N'-iiiii tliil I'liiKipo In Him 
plv si'otlilm; vMlIi nil tuiiiS'mt iKtUltlon, 

Hint IIM\ ropiil ihli III 111 iliniliiliK (if oHtitli 
IInIiIiih all llll■«ll' !■' pKniiptU HiiliKi(li/!0(l 
li\ ItH i;(iM'i iiiiH'iil Hull Kiinipo 1 h odv 
orod witli (oiiuiiorc lnl iiir lirion, niid hk 
fortli 

An M ((iiinoipioiK 0 few poiiplo roiili/.o 
hmv fur Aiiioilniii iidlilovoiiioiits liiO( 
iintKtrlppod tiiroiuii iioodiniilmliinoiitn mi 
I ho mnltoi Ilf ulr IriuiHpoil \\llli ii \ li w 
III (iiir<iillnn iniirij fiiiiiifiil \Ii'\\m oii thiH 
NUldod, iin iiHouipl In mndo lino tu pio 
wilt 111 II loiidniilo liiriii nil tlio oNNoiitlnl Infoimntlon 
roupirduiH 111! fiiiiiNpiiil iHtlilllos 111 till' 1 iiilod StiiloN 
iiiid nliiniid I'lii'' liiiliiiloN llio iilr rniiloN In upoi iitioii 
iiiid pi iijn tod, llio iiiiiiii", Ilf (lio ooinpiinioN upornlliii; 
llloiii, till' t\po III iiiiiinri iii-od mid tlio loillttli nf o\oiv 

A I'lii'Niiri oMiiiiliiiilHIM Ilf (lilh liifiiruiuttiiii will n*- 
M'lil 111 llio rondoi tlint the linitP'Nt rocidiirly npornlod 
nli«in 111 tlio world in tlio I'tiilod Stilton air iiinll 
routo friiiti WnNliinutiiii tu Smi I''imiiiHio ('J,4H4 iiillos' 
wliilo iilinnid llioio iiio Iml Iwn iilrwiiih of omt 1,000 
llilloN' loilKtll, nolllioi Ilf wlilili .. In l,t;0O i .lies 

1)110 Ilf tlioNo (iiiiiioilN 'roiiliiii'-i I riiiiio, wUli r'linii 
Iduiiou, Muroico, mid Iiiin iiiwooKh noimii', wlillo ll'i 
Iitlior (iiiorilloN 111 tlio lloltrimi I'lillUii on tlio Niliodiilo of 
Ihroo flips IHT iiioiitli Hiilli liiioN triiNor'^o torrl1or\ 
wlildi In idoiil fur thliic fi'KN nro (iimtiinlh unknown 
III tUoHO io(iloiiN, oloMitliiiiN nro iiiiidonilo it inn ill 
nioHphorio londItiuiiN mo, o\i opt fn ooitnln woll do- 
fliiod NoiiNDiiN, roniiirkiilih non, iind l.indinj; pliiiON an 
fpoipiont 

(Ml llio Aiuorii'iin ti iuini uni iiionlnl iiir ronlo Ihini; 
(iiiiditimiN mo Im fium liolni: nu fnMirnldo I uax nro 
\orv fi'otjm'Ht on ooitnln Noiliuii''. \luloill wIiiiIh jircMill 
ovor tlio Uiiokt MiiiiiitiiliiN mid not tlio AlloirlionloK, 
oxtri^tuo colds arc oni uiinloii d In llio winter, and mil 
iiral IniidiMK plaioH an oflon few mid fai hotwoon It 
followH that the Kroiinil on.'anl/.atlon roijuirod for 
mukini; of onr trniiNooiitlncnUil air lino a 
HiK oosN InviilMxI iiriililoms fm luuio ditll 
cult 111 Niilio tlian oinild bo mot on tlio 
two Afilian iiiiiloN H iirtliormoro, wlitlo 
tlio rnitod Stall's alt mail oporatos dall\. 
except on Siiiidnfs, the two fiirolitii llncN 
an iiiidcr cuntrait to run oii!\ 11i-wo(.'lvl,v 
and liM' moiitlih services, rcNiicotixidy, 

'I'akliiK Into (iiiiNidoration all of tliose 
fm tiirH, It can In said wltliont uxorstat- 
Init tlio case Hint tlic l nitod States is bv 
far In ttio load In an tiaiispurl activities 

It may bo oblcilod lliat uiii trnnsoon- 
tlnontal iiirwax iIis'n ihH hmisiiuit passcii 
ftorN and ituods, wlillc iirin t ii ally all tbc 
foreign air limiN|iurl soixlios do no Hut 
thiN argumcnl Iiiin lllllc xxcls'lil against the 
fundnniciital tail Unit tlicro exists 1 h' 
tween till' Allmitii and tlio I’m lib an ah 
route fsinlppeii uitli mr tioits, Niipiih do- 
isits and enicrgcni \ landing fields ulnili 
Is readllj a\ailalilo foi laiblii air IrmiN- 
port 'I'lial Its UNO lias no lar liocn luii- 
tlned to tile carriage of mails duos iiuf invalidnle the 
fact it niercli illnstratcs icrlain loial condItlonN 

'Phis natniolly brings uji tbc ipicstiun ol tlio mi tranH 
IHirt KuliKidleN So far onh P'raiiie bus adoptod this 
piilie.x, altbongh It aiiticars to be tbc .. of opin¬ 

ion abroad that tmbib uli tiansiiuit sci \ b i s xxlll not be 
able to make iiiollt or oxen luxcr oxponscs fm thi )uxt 
f< II //r.ar s without sumo sort of gox ci iiniciit assislams' 
It may be asked xvhx the government should lie ex|M'(ted 
to step 111 here and m f as a godlattici to the air lines 
insload of letting the liiltor Ibinrisli or perish on theli 

’Pile miNXxcr to this ipierx is that, as the next xviir 
xxlll undoubicdix be a real lirst class mr war, starling 
xxitli bombing lalds on barracks, dock xardN, (omentra 
tlon points, rallioad jiinclIoiiN, etc, reasons of national 
defense make It Imperative for tJio riilfod Stiilos to 
have a iioxverful aii torce Hut ns Hnanelal rxinsldern- 
tioiis make It ImposHlble to maintain In times of pence 
the air force xvo will need in u xvar of any Imisirtance 



the existing air force Is intendisl to be merely a niicleiis 
which expands to Us full force only in time of war, 
I'oi tins war-time cxiianstoii the air force rcstulres txvo 
things III times of iieaee ' manufaetitrlng facilities and 
a ri'serxoir of men xersed In air navigation But this 
Industrial and personnel leseixe can no more exist 
xxithont a llonilshlng air transport Industry tlinn the 
Navj lould nil Its ranks without a nierehant fleet 
lleiiee It is most impoilaiit that the government Inter- 
xi'iie In some manner to belli in hnlldiiig up a moreliant 
air Heel and In Kis'ping it going until It <an carry on 
wlihoni outside assisrnnee 

Plint this iissisiumi' Nlionld take the form of an ont- 
ilghf siilisidx, sneh as the Kreiu h sx stein. Is disputed 
li\ main keen ohservers 'Phe l''n'n('li government grants 
a siilisblx to 'b'giillx (imstlluled air Irmisitorl xompniiles 
oiiiTating regnlni seixiees of piihllr ntilitj," said suhsldv 
being dix iihsi into four ji.irls tl) fot niiiliitenuiiee and 
ilelerionillon of Ilic alnraft, (11) for non sto|i distaiue 
liaxeled, l.'tl for spis'd maintained and useful lonnnge, 
mid 141 for military iidntitHbilltx of the am raft The 
weak point ot tins sxsiem Is tliiit In iiraetlee It gives 
fliinmiiil assIstniHi' tu any eoni|i.inx which keeps mn- 
ihines llxliig, XXIdle it dis's not pax siiltlelent regard to 
the xiilne of the xvork done or the eomnierelol utility of 
the alnraft eniploxed Furthermore the subsidizing of 
iiiillPirx iidnptnbllltx o|>enl} puts a preminm on military 
leatnies and so lends to eonnteraet the devolopmeut of 


T I ^ £ have got into the habit of believing that Europe is far ahead 
1/1/ of us in the matter of aviation. Faster machines, betlei 
^ ^ climbers, more reliable engines, more unique designs, better 
construction, more commercial applications- —all these things Jvc credit 
to ow friends abroad and mthout cvei bothering to lool( into the status 
of our otvn aeronautical industry. It rvas mth the idea in mind of 
learning just what progress has been made in commeicial aviation the 
World over, and just where America stands in this matter, that we asf(ed 
Ml. d'Orcy to study the situation and prepare an article This he has 
done—and done admirably, quite living up to Ins reputation as an 
authonly on international aviation. Among other things, Mr d'Orcy 
brings out the surprising fact that the United States is by no means 
lagging behind in commercial aviation, and, if anything, is setting the 
pace as far as long-distance and difficult service is concerned .— The 
Editor 


purely ( ouiiiion ial—and therefore protltalile—machines 

The British goveiiimeut, on the other hand, provides 
only Inilireit assistaiKc to air trHiis)ioi'| Aims In that 
It assnmes respoiislbllliv for the oigani/utlon of air 
liorls, the xxirelesN anil xxenther serx lees and research 
iiiid exiicrlincntal xvork Oleur thinking Fngliahmen 
begin to icniize however, that this ussistance is not 
sntllcb'iit to enable their air transiiorl enterprises t(» 
"larrx on" during the period In which ((inverted war 
miitcilal is Ix'ing used up In this respecl it Is slgnlfl- 
(iiiit that the British Advisory rominlttee for Civil 
Vxialioii in its recently Issued re|iort went on record 
as faxuring a scheme of air transiiort subsidy that 
would grant flnanelal assistance in proportion to service 
ri iideied 

(Mher (oiintrles, like Boland and Czecho-Slovakla, 
giant snhsidles In the form of a lnni|) sum j>er mall 
flight (III aiiproxed routes. 

Ill this country (Jox'emHlent assistance entered the 
Held Inst fall, when the Post Offlee Department con 


tracted with sex’eral nlr transport com 
paiiles for the carrying of malls o/r ap¬ 
proved routes and schedules. This ayatem, 
whkh essentially eoiiBislB In paying a 
glxen sum for a given service. Is un- 
douhtisil} Niuiiid In principle BtUl, It is 
oiM'n to ciitielsm Insofar as It oxcludea 
cornimtltlon and bo does not encourage 
performnnie Is'.vond that strictly aeces 
sary to fulfll the terras of the contract 
NevertheleBB, such as It Is, our mail con¬ 
tract s.xsfem Is at leant as good as, If not 
hetter than, the foreign system of suliSldy 
already mentioned 

Below there Is given a tahnlatlnn of the 
world's air tPHiisport services ns far as 
Information Is aviillnble The services 
llsttid Include those nctiinlty lii otieratlou an xvell as 
thoBe for which contracts have been awarded by the 
respective governments 11 should be noted that all 
loieign air transport Nervb-es aie iirlvately owned and 
oiictiited and that almost all carry passengers, al¬ 
though some do not carry mailB AH the French air 
lines listed are BUbsIdlzed, the servlet's to Prague and 
Warsaw lieing also stihsldlsied bv the Czechoslovak and 
PoIIbIi governments, xxhile the Malaga to Casablanca 
lino also diaws n siihsldy front the Spanish government 

The (Jermtin air trans|>nrt servlci’s, which are sub- 
sbllred lii some form hx the (lermaii goveniment, oper¬ 
ate on more or less Irregular schedules, owing chiefly 
to the scarcity of gHsoIlne it is possible that service 
on some of the mutes listed has been suspended until 
next spring 

No recent information is at hand regarding the 
CnJomliinn and Far Fiistern air transport lompanles 
and the Information Is merely given for the sake of 
coraidetenesH 

THE WORLD’S AIR TRANSPORT SERVICES 
United States 

(A) (loXHaNVUtT OXXtVKD AND OPK.BATKt) SlCRVjnCB 

(The I’nlted States Ih the only country In the world 
to haxe a government owntsl and operated air transport 
Bi-rvlce ) 

I S lir \lall Sciriir, I’osl Offlvf Department, Wash- 
ington, 1) C 

UontcH (1) Washington New York 
(ins miles 1 Dally, except Sundays 
(2) New York-Clevelaml-Ohlcngo-Oina- 
ha-Cheyeune-!Salt Lake-Ueno-San Francis¬ 
co (2,‘2<M1 miles) Dally, except Sundays. 

Ifl) St PHumdeago-St. Diuls (810 
miles) Dall.v, exct'pt Sundays, 

Fbiet Forty DH-4M (4<X) bp. LIbertv) 
Mail load, 4ik) Ib 

Twentv Twin DH (two 200 hp. Llliertv) 
Mail load, 00(1 lb 

Kexunteen Curtiss R-4-LM (4(X) hp LIb¬ 
ertv I Mall load, 400 lb 

Seven Curtiss JN-4H (ItVO hp. Wright) 
Mall load, 200 Ib 

Seven Curtiaa-Standord J-l (160 hp 
Wright) Mall load, 200 lb 
Five .InnkerH, .ILO (240 hp. BM.W.) 
Mall load, 1,000 lb 

Three (}. T. Martin (two 400 hp Lib¬ 
erty). Mall load, 1,WK) lb 

Two CurtlBS HA. (4tK) hp illierty) 
Mall load, 800 lb. 

One L W F. (240 hp Isottn-Fra«eblni 1 Mall load, 
t«H) lb 

Delivery of twelve DH 4M and forty-nine L W F. 
mall airplanes Is pending 

(R) pRIVATEl.Y OXVNKD AND OpKBATK® SKBVICa» 

ivrotnarine West Indicn .Urtoai/x, Inr., New York. 

Route Key West-Havana (106 miles). Dally, ex¬ 
cept Sundays 

Fleet. Six F-n-L (two 350 hp Liberty) cabin flying . 
boats Mall load, 500 lb PaNsenger capacity, U. 
Carry U 8 malls 

Hublard Air Transport (Urmpanji, Seattle, Wash. 

Route: Seattle Victoria, B C. (84 mlloa). Ten trips 
|K>r month. 

Fleet; Boeing seaplanes and flying boat*. Otltry 
U 8 matU. 

Aero Limited. New York. 
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lumtc; Ml&ml-Bimlnl-NflBMu, B W.l, (200 miles). 
Irregular. 


Fieet; F-5-L (two 860 hp Liberty) i 


1 HK-2L (350 Hlllmo Is li 



h|) LUjoftyj flying boats. Passenger capacity, twelve Flw't Levy (3ti 
unii alx, respectively. Hlspouoi Hying i>i> 

vtmerfca TraM-Oceanie Company New York CtmipainiK h'rlc 

Hpute; Mloinl-Bimlnl-Nassau. 11 WI (200 miles). UoiiU- .Mmes-N 

Irregular. Fleet K ( 11) 

Fleet- Curtlwi H-10 (two 3.50 bp l.IlKotyi, 1IS2L "L’.l, ronu,a/c.” 
(850 b(g. Liberty), Curtiss htengull (150 hp ('nrtlss). u’rUmn Marseille 
and CMrtUs MF (90 bp. Curtiss) flying boats lloiKe Marsell 

y.oKson Airline Company. Chicago To oihmi next sprln 

This tsmipany Is nmier contract with tlie C .S post Fleet I Ion- (id 

Ortli-O Department to carry mails on n dolly schedule Compaynir rnim 

on the following routes Itonles to be ope 

(1) New York flarrlsburg-I’lttslmrgh-Fort Wayne- (1) .'itriisbonrg I 

Chicago (735 miles) (21 Stjiisboiim 1- 

(2) Hlttsliurgb-Columbus-CiiicInMiitl Indliuiiipolls-.'st (.11 StinsbonigZ 

Isnils (dOO miles) 

(31 New- York-Washlngtoti- “ ' “ 

ltalelgh-Columbia-Atlanta(8lo * 
miles). 

A fleet of tliree-cngined 
rubln airplanes having n mail 
capacity of 1,500 lb and ac¬ 
commodations for sixteen 
imssengers is under construe 
tlon Service on route 1 is 
to start next spring. 

iUrcury Aviation Company 
IIoUywiKid, Cal. 

nils comiiany, which for 
the last year has been oiK-rnt- 
Ing Irregular air transport 
services In southern Callfor 
Ilia, proposes to establish 
next spring a regular passen- 

miles) 

Air Pont of Jtant 

('umpagnlc HCn^raU' Trnmanrirnnr. Paris Routes I,ondon' 

Route Pnrls-London (223 miles 1 Tri weekly. ' Fleet Westlam 

Fleet Nieuport cabin alriilanes llispano-Sulen) 

Compaynlv rlrn Mcnnaurrlvn ii'ntinnc^ I’arls This route is to In 

Routes (1) I’aris-Iximlon (223 miles) Trl-weekly. Madrid and LIsImui 

(2) Paris-IlruBsels (1.5.5 miles) Trl weeklj Line of Carls 

(3i Oran-Cusahlanca (460 tulles) 'I'o open next Ih Tranipntt ann 

spring ItoutcN London- 

Fleet, llrdguet 320 hp and hp , cabin nirjilnnes Fleet AIrco-IK 

Compaynii- dun (Irandn H.rprvnn l/nen» Paris Naiiler) Airco-l(t 4 

Routes (1) I’nrls-Ixindoti (223 miles) Ill-xxeekli Itoyx-e) , Alrco 0 2) 

(2) I’arls-UruBsels (1.5.5 miles) Trips to Is- made Ho.'fP) 
trl-weekly II and Icy-Page 'I tr 

Fleet Farmnri (iollutli (two 200 hp Salmsoii) air- Routes (I) Isjik 

planes i2) Lmidon-Rnisi 

C ompa gn I e Franro-Itou- __ 

maiinr Ac \artgaUon .t(*ri- 

enne. Parin. ‘‘ 

Routes. (11 I'nrls-Stnis- 
iHiurg-l'rague-Warsaw (875 
miles). Trl-weekly 

(2) I’arls Strusbourg-Vlen- 
nu-Bolgrude l$Hcl>arest - Con- 
staiitluople (1,000 miles) To 
olsu) next spring. 

Fleet- I’otei SKA (320 
lip Istrralne). 

Koctdtd "Adro-Tranntwrl" 

I’aris 

Route I’nris-Ceneva (280 
miles) Five trips tier 
muntli. I 

Fleet, Salmsoii (200 hp ) ■ 

airplanej . 

Compagnic Froftfo(»e den ! 

('nurriern .Idrlen* d tlufitlowe- 
Mf>diterrant‘e. Toulouse Fokker cabin airplane uaed on 

Routes (1) Tonfouae-Bor- 

deaux (ISO miles). Four weetl.v (.3) Londoo-Amsh 

(2) ToiUouse-Montpeller-MarseUle-Nice (380 miles) pornrlly sustmnded 
Four-weekly, Fleet - Hantllpy-I 

Fleet: Salmson (200 hp.) airplanes. ley I’age 0-410 lO-pt 

lAtPicn Adriennen Laidcofre Toiilons^, "- -A'rvoO and A 

Routes: . (11 Toulouee-Bari'cloiia-Alicante-Mnluga- routes 
Tangler-Oaaablanca (1,170 miles). Trl-weekly In none Air Line. 

(2) Malaga-Tangler-Rabat-Casablancn (250 miles). Routes- London-1 

Five-weekly Fleet Vlckers-V 

(3) Parls-Bordeaux-Madrld-Idsbon (1,000 mllea), To paaiwnger airplanes, 
open next spring. 

Fleet: ftalmao® (260 hp.) olrplanes are used on 
routes 1 and 2; Farman Goliath (two 260 hp, Salmson) Syndical Xationi 

alrpUnea are to be used on route 8. a Mens ( "Sneta I 

Compagnie FronoO-RflhoRie do Traneportt Adrontup Routes; (1) Brow 

tUme$. Bordeaux. (2) Drusoeht-Lond 


Fli-t-t l.('■^y (300 bi> Reniiiill) and TelDer (200 
Hispniio) (lying boats 

Compaynn ii'rlcnnt I taninlKc t’niis 
Roilli- .Mmes-N’iie ( I.Sn miles) III weeklx 
Ji'leel It ( 11)0 bp Ri-nniilt) .iirpliineH 
"LM, ronui a/c," Xocicti' Mnriliwi di 'I rannp 
I ('Hews Marseille 

Houle Marseille I’ort Mahon Algiers (470 mil 
To OIHMI next spring 

I'-leet Moil, lalilii tljiiig lioats 

('ompnpnic Trnnnat rii nn< dn I l.nl Stiasboiirg 

Itonles to be opened next spring 

(1) Strasbourg Hill,ssels Antwerj) (J.lti miles) 

(2) Stiaslxaiig Fniiikfort aM ( I2i) miles) 

(. 1 ) Stiasjionig/. 111 It li (IM) miles) 


hiininyHjhc lAichluutt t ]l an I ni hapjoj (KLM Line i 
Amsterdam 

UtMiies 111 Aiiistenlum l.ondtai (2.51) nillcs) LUiili 
12) Ainsti.idain-l’.remen (170 miles) Iiaily 
I lee( I'okkei Fit 5 pusseiigei ail-jdaiies (18.5 )ip 


Handley-Fage cabin airplane at a London airport, about to start for Paris 
Great Britain (3) ] 

Air Pont of Pankn, LI l/tnidon iniles) 

Routes I,on(lon-I*nrl8 (2-2.3 mib-s) Bl-wecklv (I) 

ly, « Fleet Westland 5-i»nKsengi‘r Hlriilnncs (300 hp miles) 

Ilispaiio-Stilsa) (',) Rr 

t This route Is to tie (>\tendt-d in-xt spring to Itonhauix. Flee( 

weekly. Madrid and LIsIhu) in lonjnintlon will) tin- l-a(<'eoore planes 
l.ine of I’nris 

11 next Hi 'i runipot I and J tai cl, I Id ( Ain i) Line) Isuidtiii . . 

Routes l,(mdon-VnriK (2-23 miles) 'I'xxo trips dally 
rjilanes Fleet AIrco-IK s-pnssenger nlrplnnes (450 hj) lioiiles 
Is Naiiler) Airco-l(t 4 passenger Hlriilnncs (.300 li|i Rolls- mihsi 

xxeekh Royts*) , Alrco 0 2 ii.isseiigct nlriilanes (3(’i0 bp llolls (2) C 

.. noidt. ItO.'CP) llicses, r 


1 'oiieiibagcn 
Iliiniluirg Ilrc'ui 


llandIcy-Pagc 'Itnnnpoit, ltd Ismdon 
Riaitcs (I) Isaidon-l’niis (2‘23 miles) Pally 
(2) I.oiidiai-BniHsels (210 mlb-s) . I inlh 


Vois/. I uftfin Iri'dcri Krist 


Siipermnrine living 
r route 1, Doinler 
Mcrc'(-des) Hying 



Fokker cabin airplane uaed on the lAindon-Amsterdam i 


(.3) Londofl'Amsterdam (230 miles) r»nll\ . tom Fleet, 
porarlly suR]M>nded 

Fleet- Handlpy-Pagp 5V 8 H-passenger and Hand¬ 
ley I’age 0-410 10-pnssenger nlridniK-s for rentes 1 and Comtnn 
2. Alrco 0 and Airc<s4 2 passenger airplanes tor llii 
route .3 Uoiiles 

fnitonc Air Line. London uliir 


tnnionc Air Line. London 

Routes- London-Parls (223 miles) Irregular 
Fleet Vickers-Vlniy 12iniHsonger and Alrco-0 2- 


Belgium 

Syndical yationol pour ITtude don Traunporta 
AMcnn ("Sneta Line") Brussels 
Routes; (1) Birowsels-roijs (155 mllea) Trl-weekly 
(2) Drasaeht-London (210 miles) Trl-weekly. 


Fleet Fiirmiin (lollath H-piissenger nlriiliinof 
■2(-i0 hp Salmson) 

The foregoing eiitalogup of nlr .sei-vices is, of t 
subject to ebaiige from dav to day Indfssl, si 
has been eomiilled there miiv be scvcial ndditloi 
some elinnges, slnis- nir trniisiMirt is more or less 
to-dav affair niid niiisl remiiiii so for some time fn 
This 1 b the first time tliiit such n eompllntlon tin 
undertaken It Is h linsls for future comiiiliitioi 
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L'.Jt I’luiutlm bai- and Ublet'BUtffai of Bouth Ami'iua, In ninny fornia rNAfln\n hnrd-lnck biead tUaka, with thfl jumbo watnuta of Chile. mtifflnK alx Inohee In girth. 

^oba mftl6 from Pniatfunv 

Tea-table itenia from Bouth of Panama 


Latin Foods in Old New York 

Something Familiar for the Mathe of Any Quarter of the New World 


till' tiiitlllnv mid liuuak's ul' Mc\lii) niid 
F \ i‘ii('/iii'lii, dll' NUiidiii'd iiii'iit'- III I'liiKiiiu nnd 
Arifi'iiUiiH, till' drii'd liamiiuin of CciitnU Aincnui tlii' 
'('il)ii iimli- Ilf l■alll^:llll' mid Hnuil, tu llif (ii'^siivit 
liroad Ilf Coliitulilii mid I'lcniidur tho orudc-NiiKtir <'oii<»s 
Ilf I’oni and Ciiliii, llic (Imlii' nuts <it Hnlhla and ('hlli* 
—such arc lint u few of the fondstufTs nf Latin AurtIcii 
cnrK'iitlj’(ilitnliiiil)le In New ^ll^WClty 'riicre arc inure 
diverse South Ainei lean edlMes on dnlh sale In old 
Lotlinm than will he lonnd in mij (itv of ttu' continent 
to the smith nt ns Nor Is lids siiriirisinc 

A lipwspaiier dirts toij foi HiJil lists iniite tishnnal 
nnd elnsR journals pi luted In Spanish within the lioiiiid 
iirlcs of Mniihnlfnn thmi will he found in Buenos Ajns 
or Itio de .Tiineiro 'Phese of eonise are ehielh lon- 
I'onitsl with the export Imslness—or supposisl to he 
1 here are in iimlleiilnr n nnuihei ol leii i nslitiilile 
limise orKiins jirlnlisl in Sininlsli for eiienlatioii thmii!;h 
the soutliein repnlilh s IMmihnlliin Inis also a llispano 
Airierlean Insiltnle tin like of w hn h exists in no 
othei eltx ot the new hemisphere, oi even <if Spiiin 
Itsidf In this inelro[iolls of tlie new world will lie 
found a ttienlei Muleti of nationalities from the south¬ 
ern repnhlhs thmi mnwhere smith o) the Bin lirande 
Due to the presem e of tin sc people it is that there 
are linport(“d to New I orlt the \aiimis foodstuffs ehiii 
iK'terlstlc of eai h of the Latin emintiles OhximisU If 
we dill Inn in New I ork the major elements of the 
dietary of eiieh ot mil smdhein nelkhlims the totnliti 
of foreign prodmls thus ollered will he much Ktenli r 
than lu one of the smithein repnhlhs itself, wlinh does 
not enter parth iilarly to the tastes of visitors fioiii the 
other side of the Ande.s Of the main leatun-ftil and 
represenlatne eoraestihles 1 rom the Latin tulile wlileh 
the writer has piirchusisl in the stores of New York, a 
few of the most strlkini; are lllnstratisl here 

Vuur Latin Ameilean mnsl ha\e his himk dinet> 
In snmll mips, sweetened with the crude puiioeha siignr 
nie dlflh'tdlt, when hi Is HoJmiriiliiK ahroad, csnislsts 
In (tettlnu Ihe snitiii 'I'his senes a triple puriiose If 
helps (liirifv the eolTee, it of course sweetens the 
drink, and It liniiarts a certain smooth seinl-syrupy 
Kiisto to the heveriiKc whiili sis'mlnEl.v only the Latin 
knows how 1(1 relish The Illustration shows this sugar 
in har lorni id imported in dirimis woven one-kilogram 
(sintiilneis oi wood shmlngs a box de luxe for the 
lierni 'I liesc are retiiiled nl iiliout half a dollni here 
in the emintins ei theli oilgln thet hiing uhout one- 
llltid IIS liniell Ihe sImIi Ioiiii Is ,i|si. iihliliiiillile at 


By L. lA>dian 

the leading import houses liiil is less (oiivenlent for 
Ineiiking up Then there ate the ipiaint Utile i rude 
sugm dines weighing one kilogiaiu each also the 
iriegnhii (hunks that lesiilt fiom loose |iiRking in 
harrels, followisl hv a settling of the mass into a rook- 
IlKe whole with h can he dlssoelutisl only by the pick-axe 
Aiiothei sugar ohlalnahle in New 1 oik—If one Is 
wise and Ini kj—is the palm priHluet of (he western 
(oust A II lent eonsignmeiit in .’{iKl-pouiid hnrnds at 



The morcllla of Latin America, a pork product 
prcRorvable for yeare 


eightpoii ismtH was tiikeii up n,s sisui as niinmiiieed 
Tins Is the only palm sugar of the western hemispheie, 
and Is a most delertulile sugar of honeyed fragrance 
'I'Ue color IS saiidv . whenms the palm sugar of India 
and other Asiatic parts and the Nile Keglon Is a 
hrownJsh hlaek of exiinisite sweetness It too la ob¬ 
tainable 111 New I ork and a few other Ainerlean cities 
that harbor oriental stores 
The ns-eiit seandaloiis prirxMif sugar and the gluttonv 
tor sweets seen in tlie enonnoiiH diialy (sinsiimptiori 


liiixe a moral the use of table sugars ahoiild be pro- 
hlhlted in the maiinfaeture of confections Meantime 
those huid piessisl to get mij sugar at all might re- 
memlier tliat in tlie Latin American and otlier exotic 
colonies of Manhattan tliev can always get a little 
lirown sugar of deicctiilile flavor nio Arabic colonies 
have theii raisin-, iiiilm , datm. karob-, manlt, and 
ImO-sugars, the Jaimiu'se and ('hlnese their own par¬ 
ticular versions, tlie (iris^ks their currant sugar. Some 
of tliese, desiiite the long journey whlcli they must 
make to n‘neh the exiles whose demand creates tlie 
supply ill Ameiidi, are rettiilixl at u lower flgutxi than 
the granulated priHlmt from Cuba During the last 
three vent's of reeiirreiit sugar famine, the writer was 
never wit limit sugai, tlimigh mwer hoarding it, he was 
iiIvv.tjK able to imrihiise a little among one or another 
of the Spiniisli Ameridiii or diverse other alien colonies 
of Manliatlaii 

■| he moicillu Is II siislaliilng pork )inHlU( t from the 
south which din he kept for voiirs, InHsimlng very hard 
on the mitshle vet softening up sojin'vvhat after paring 
off the liml 'lliese iwiritigs, hy the wav go into th(> 
stew pot m soup pot The morcllln Is Ideal as a sits 
tiiliiliig fiHid for mmiiitalii tiavel, due to Its fat rsm- 
leiit, It Is inohnlilv the most heating meat iiroduef 
exlaiil It IS put uji ill various forms—in 
liologmi shape hi hiill form, or In huge lilad- 
deis vvhhli a man din sdiieidy lift It Is eaten just ns 
It Is. having ts-en iilreaily donhly stenm-csxiked and 
snhjeited to iirolonged smoklug, or It can bo served 
reheated, with h dev clops the flavor apprevdahly 

Vovagers versisl In triivel-c raft, and In iifsicl of ii 
temporary miikcshift drinking cup, are wont to scoop 
out the meat fiom a monllln luill and use thi' skin as 
a vi’ssel (irmnid coffis- or mate is put In, boiling 
water pourtxl on, and all Is merry The heat wrinkles 
(he memhraiie slightlv, but If can lie used aliotit u mxin' 
of times U'fore It oefiially rupfures 

While familiar enough among the laitins of Maii- 
lintlan, the Smith Amerh an tea known as yerbn-matd 
tilfJT pnrufjiiuiirn'dn) has made slow progress as a 
lieverage with Ameneans, althoiigli on sale In some 
ItK-al stores for the past three or four decades. It Is a 
Iiroduet of Paraguay nnd Urav.il—that from the former 
country Itelug In Imst repute among (sinnolgseurs It 
owurs in commerce as n flnely eomralniitcd leaf , nnd 
In the euf) or pot, after adding liollliig water, the tiny 
leaf ttakes tiont for a couple of minutes oxneflv reral- 
(i'tmUnurd un vam 177 i 



LtH Sun-dried unsalUd Mrip-bMf from the Plata t alwaya dry and clean to handl*. Ctnttri Hati from Bracll. the label chow, the native way af tipping it thmufli a tnba ft«D « gao^. 
Riffhtt The unbroken shell la a BmaiUnut pod: tin other fa the aapueala nut from the upper Amaioa 

Food and drink from Brasil and her naifhbora 
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A PboBOgniih Tfaot Is Always at Its Best 

By E. G. Skerrett 

N OTWITHS'J'ANDIW; tht* niucli ihnt Iihn lieon done 
•int-e the Inception of the phonogrnph to make It 
('iii*al)le of more ftill.v nud exactly liiterpretliiK the 
timhre and tone of the huninu voice and divers niusienl 
lastruments, the rv>»ulfH have Ik-cii Imt jmrtvvav «>u- 
cessfnl Not only has the phoiiogrn))hlc rcprodia tion 
lacke<l In the case of aouie instnunents the dlstlnclhe 
<'harfctcrl8tlcB that ore theirs, but chonises and orches¬ 
trations have not been caught by the recorditiK deviic 
so that they might be rentiered os vve arc acctistomwl to 
hear them Finally, the enunciation of the siteaker 
and the singer has Iteeome muffled or Indistinct through 
the prneesiM>s of uiedianical preparation'of the reconls 
and their suhsevpient andlldc Interpretation Now, 
however, a very notable advance has been made in fiie 
art, thanks to tlie Inlvors of i’hilo K liemington, of the 
third Beueration of that family wlilch has actileveil a 
cousplewms iiositlou liy reason of the fintts of its 
inventive cunnlnK 

One of the reuwms why the run of tlic rc|irodneers on 
our phonoBraiihs do not fullil the exisn-tations of their 
makers is Itecause the sound waves inivc not the oi)is)r- 
tunity, ovvIiiK to tbe character of the diaphragm mount- 
ing, to ac(julrc their full amplitude in shori, these 
waves, vital to faithful interpretation of the original 
source of sound, are m<pre or less deformed or niodl- 
tied hv the limllinK facilities jirov htevl for thi> propn- 
Kntlon of reeordiiiK oi reprodnciiiK vibrations ilr 
Itemlngton has (icrfected a hlghlv sensitive and idas- 
tlcally mounted dlaphraBui and has furnIsiKHi at the 
same time, a vibratory field, so to sis-ak, that gives the 
sound waves full oi undnmpenevl [play In thN way, 
individuality of t<pne is ussurvsl, even thpiugh then' mav 
be many of these seeking to reach the ear 



DelaiU of the diaphragm suspension that makes 
a single reproducer give best results for all tones 


entire edge, and vet permits the mica disk that freidoiip 
of vibration whieli is re<ptlre<l to eiiuhle it Ipp lespoml 
and to tranamit the tone waves resulting fripup anv 
mvpv'oment of the needle, no in.itter liipw slight lliTe 
we find one of the dllflcultles snrmountevi vvliUh has 
previously ham|>erpd the faithful repnalm tiori <if a high 
soprano volie or any oUier tone source Inducing shott 
wave lengths Many iihonograph leiiriKlucers are so 
deaigmHl that It liei'omes well-iiigli a iitivshal imiiossi- 
lilllty in assi'mhlltig them to hold tin- diaiihragni In a 
wav so that they will vilirati' evenlv tliroiiglioiir thelt 
surfaces 

In the Uppuilngton reprodiicing device tin- iiiHidatlng 
iluallty of the mlntiie ihiIuU of contact wltli tlm sti'cl 
halls prevents what is termisl, in mnsj<al piirlami- 
"over-tones” The reason for llils is Hint the tonal 
valiu's of tile repriKlueiloM aie sent tliiongli tlii' toiii' 


niglng flic trigger of n uiuchine gnu with the lilailcs 
of the airiilunc prii)iclliu, so that the gun might shool 
between tile n-volvliig liliulcs 

in a sense fiic latliii cvtiavagant dalms of a liraiid 
new uicchaniLiil luinciiiU are jnstltlisl, tliongli we 
stronglv siispis t tliiil the |ihvsiclsl. lliid lie been lip 
IHuiIed to, would tipivi' insisled with equal tone tlml tlii' 
linmlph- was coveivil liv pii'existing knowh'dge \\ i‘ 
ate ill tlic haliit of thiiikiiig of water ns alisointelv 
iion-( iinipreHsllile hill we mns| n-allste that the fpo I Is ii 
little nvvuv fiom this thiit whim we ap))lv pressuie 
to this or anv other tliiid, tluue must lie some redncihiii 
of hulk if theie weio nlisolntely no (om))rpss1on in a 
lolninn ot walei a hlnn delneitsl nl one end of the 
(Oluiiin (onhl linve hid one effoet--the delivery, Instiin 
tiiiieonsiv at the othei end of the eolnmn of a blow of 
idontuni lono Lven Ihe nqitnio of the eontalning 
pljie at somi inlei imsli.ite point would niuicar out of the 
question, wise the lluld aliKolntelv lacking in nmipressi 
lillltv 

The <'oiiHtiinlines( n sv sioni now lalng lommeniiil 
i'/isl liv a ieiidiiig him of lliltish engineers, works 
thiongh the tai t that lids (ompressihtUty exists 'I’he 
pllM- line is hill'd full, and blows stnuk the lliild at 
om end These blows, mstiad ol ln'liig dellvoieti In- 
staiilaneonsh through a iigid eolnmn ninse isimiires 
Moll waves, as thev arc (ailed, to traverse the liljie 
with a perfeitlv delliilte velocltv approxlmatelv that 
ol sound in water I4S(K) feet per sia ond 1 'I'lie attiinl 
niollon of the water iiiidei the liiflnenee of these waves 
IS a slight osiillnlion foiward and liaik us t)i(> sne- 
(csslvc Impulses anivc ,il a given |iolnt and iin^s It hv 
'Ihe obvious analogv Is with the oidinary speaking tube. 
In vvhleli the an does uo| iicliiallv Mow through the 
tnlie, hut in vvhhh II doi s m t as nii'dinm for the trnns- 
missloii of the sound waves Al llic Kscivliig end tile 
wave iniimlscs nic pli ked up hv a plunger which Is 



Right! Sr-rtior nf n wsvc genenOnr dtvoloplng 10 hoi-§epowcr, taken through the ephorloal r<worvoir« th»t malnUIn the supply of fluid and ouualiie tin. fon(B on thr rranlvJliiift fintcr' Ismgihidliud 
•eotloii nf ti rock drill operaUsI by wave powei Lgft A ewrtlon through the mechaniam that ic\oP(- ibi .lull no.l 

The apparatus for drivmg rock drills by power transmitted by pressure waves through a pipe of water 


.Mr Itciuington s phonogiaphlc rcprmiincr is nully 
an evolution ol an ingenions loud-siieaklng telephone 
transmitter concclvetl and patcntisl by t'liiitaln It H 
Wilson, a naturalized citizen of this connlrv, n few 
vtHirs ago 'file husk feature of the phiius.| idea 
originating with Wilson was tlie use of iiniucnuis st(*el 
halls, arranged In two similar circles placed, ri'spectlve- 
Iv, aimve and hclovv at the islge of the diaphragm His 
construction made' it feasible to Insure an ctpnil pres 
sure on Ihe diii|ihragui at all iiolnts of siipisiri and, at 
the same time, to )<ermit tlie disk to vibrate freely 
Air Itemlngton heenme sssoclatisl witli Caiitniii 'iVilson 
during the liittci's exismliuents, and Imiiiedliitclv renl- 
izvsl how the |ihonogin|)li ((Mild he hcnclitcd if tlic 
same princlplch wore Hilaptcd to that iiistriimctit 

He piomptly determined thal the Ihliig for him to 
do was,to,mount his phonograph rc]irodiicer in its own 
mcLnlllc case and then, in turn, to mount this on a 
s(‘rh'B of hall hearings held within an (aik'i inse -Hie 
I)iiriK>s<' hetng that the Inner feature should rest as it 
were, upon snstainlnB needle points iirovldcsl for that 
lairpose Ivotli at the front nud Hie real’ So far, so 
good, imt exlenklvc rcscurcli was needful to settle 
utHtn some of the vital details In this quest for the 
most desirable Jiearlng agencies, lie fried out halls of 
various sizes and different nnuihcrs—fusing raliiinturo 
spheres of glass, silver, stwl, etc I'lnnlly, he flxetl 
upon three silver steel halls, a quarter of an inch in 
diameter, symmetrically placed upon one side of the 
diaphragm and betvvis'n it and the outer easing of the 
reproducer 

These balls are separated from Hie diaphragm by a 
metal ring which rests on a ruhlier gask<>t. This adop¬ 
tion nf the 3-polut esmtact, In combination with the 
inwilatlng properties of the method of support em 
ployed, makes It practicable to keep the diaphragm In 
place under a uniform pressure applied around its 


arm instead ol being largely transmitted fioiu tbe ex¬ 
terior side of the rcpnalncHT through live nm-is ol Hiat 
arm In brief. Hie sound waves arc (arrli'd through 
tin* condnll furnished bv the hollow tone arm ami, ac 
coidlngly. follow the line of least reslstamc on to tbe 
tone-chnmls'r of tbe liistrnmenl whence thev lssii(> to 
the auditor Both tbe tone arm and tin tonc-< banibci 
are also sin^tuinisl by 3 ladnl supports and, tbciefoie, 
they vibiuto with an nnnsnal degree of fK'edoin 

Power Transmission by Fluid Waves 

B ltlTlSH contemiioraties ate liimng a g<a«I (hail to 
way. Just now. iilxatt Hie apidIciiHon to is'inefnl 
piiriioses of the tluid-iiressnic svst('m ol povvei tiaiis- 
mission, devtdoiaxl out ot the invention of M ConstantI- 
nescti of II levcriess ami giairlcss means of sviicbio- 



Tnstlng leather to eee how far it will stretch 
under a given pull 


(.iiiscd Id ic( i|ii(i( at( And Hiat is all thclc Is to It, 
outside of (lie slrnllv cngiia'crnig itrobh'ins of proimr 
design of the vvavc-prodnelng apiiarntns and iirojvcr con 
iKslion with lh(' miKhiiic in wliicti Hic power is nlti- 
matclv to be ns('(l 

Tills madiiiK' In date has nsna)]} been a rock drill, or 
III sonic (Hs('s a riveting linniuier Hen- tbe iilmiger is 
iistsl in sim|il(' lashion ns a tloatlng piston and wtrlkt's 
u blow (liiciHv on Hic sliiiiik (>ml of the drill steel or 
ihei Miap Flexihiiltv in use Is gnliK'd by iiKoins of 
a sicci lulling Ilf rallii'r I'xtiaoidiniirv ebarncter, wbicb 
(an he colled uji In a roll light enough to he cnrrksl 
over th(' shoulder, Imt whiih iiresents joints that are 
eiillielv tight to Ihe water oil, or whatevei othei 
Hind mav Im' ('iiiidoved Cnal euttliig and pile-driving 
e(|iiipniciil (i|i(>ral(sl in this manner is also to Iw had 
V more ((nniilete a('('iiunl of the new svstem appeared 
in a reieiit issue of tlie Si ii- \ ni ii Avis an VN Mom ii i v 

How Much Will It Stretch? 

T ills average iimiiaii dmihlle-.s lias he.ird the ex¬ 
pression ‘tt'iislle s|i(.iii;t)i ' and lenll/i's Hint this 
torms tlie (ihje(t of main tests, lull Im pnilialil.v has a 
vvhollv false Idea nf Just vvhal is Invnlvi'd He (hiiilil 
less pictaies tlie inaleiial under test hemg siiliji'eted to 
greater and gienli i sliain until il is inlnally inilled 
iipait wiHi the aiiinnnt of jinll ncK'ssaiv In iiehinve this 

end the snie niimerkiil result nf ... '| lie fait is, 

Ihnt even iimie than In the nlHmiile breaking pnlnl 
teehnh iiiiis are interested m the amoniit of stretch 
wtileh a given mateiliil will show under moderate 
strains, of tlie soil to whnh il mav with some prnlia 
hilitj lie fri'ipiciitlv exposed Onr iilctnrc shows a 
sample of leather being nircfnlly tested for stretch in 
this fashion, and vve iiiiij rvnriark that tiefore It leaves 
the jaws of the little machine. It will lie measuri'd also 
for ' lednethiii In set Honal urea ” 
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With the Engineers of Industry 

A Department Devoted to the Physical Problems of the Plant Executive 

Tint ill/'(ii hiiriil iH di luihti lo hfitttit st mrn, workt )ti<nini;i ro, jrrodurtton engineers, and all other erenittves seeking the maximum effieiencg in earrtfinff on their 
li'oi L I Ik iihtin of lint di'pai t meut mil cmleavni in aiitiict all quesfions relating to plant equipment, factory management, and industrial affairs in general. , 

- ■■ -■ - « 



A wheclbnrrnw typo loadini; platform 
duri)i){ loudiim oporutioiis 


Combined Stieet and Waiehouse 
Truck 

T rri; niKlorh Imp uioIIm' <>1 iuik Ii of tho 
iiivoiilho olliMt (if till' tni'M lit tiiiio Is 
tile mui-iit iiod'ssitv I'm iimIikuii; liilmr 
cdsth This IK/Idh tiiio net iilmic of imiii- 
nliiotiiro Hs (iiiniil mi In mn tinimloH 

lull Ilf MllllMlN Micillis III lnilis|lnrl.lllllll 
of till- nivi uoitorijils mid llio IliiNliod 
Iinxlnot UN tlio\ iiiiivc let \is sin, fiom 
nilno to fuitiirj, from fmtorv lo ^ino- 
lioiiHo mill fimn \\nrolimiso lo ciiiisiinii'i 
I’miuostloiiiilil.v, till' uroiitost oloinoiit in 
tiiiimpot'lutliiii (OM|N Is tliiit dill' to liiiii 
(llliiBiiiid roliuiidliiiK, mill Ilio I'roiliu tlon 
of uiiv MOW form of 11,1110, oIomiIoi 
Inuk or iiiotoi tnii k tliiit will i iil down 
till' hmidlliii; iirntN 1 h Hiiro of ii roinh 
woloouu'i if It proTos to lio oftloioiil mid 
duriililo 

Wo prosoiit lIlnstriitioMs of n now forio 
of trill k wliloli iioNNossoN till' iiiil(|iio ml 
Mitiliil.’o tlint II (1111 Im' loiidod oil mi\ 
purt of II wnridioiiso Itooi imi iiiidoi Its 
own powoi to till' oioiuloi, mill wtioii if 
romlios till' stieol liisioiid of liniisloi- 
rititf Its liiirdoii to n liiikor motor Iiiiok, 
tins liooM NO dosimiod tliul It < mi om n its 
own liifid fliroiiitli tlio streets mid do 
IlM'r It lit sioio trout, freiK'lit yard m 
Nloiiiijsldp pier A stmidiird tniik of 
tlilH t\ po will lin\o II pliittoi III -I 


I wldtli li.\ 

Jlooi of llio trill k 
iilioM’ tile (Ground 
[imitv IN iilioni ,'iiH 


, leiintli, 
loiin: iiliotil 
I Is iiiiixlnnim 
I lioiniils, It' 


fool 


I fiiirli tfoi 
Niiifnee IN from to 111 mill s per tmi 
In II liulil eoiiilition, mill from 'j to 
niiloN [lei liimi niidel full I 


Sliii e 


f tlio 


I oliloitH 1 


the 


dosiun IN to not lid of tiiiiiil liiieklni; lo 
onaliliin; Hie liniU to lie lun up to Its 
loud on tile w il rolioilsi' Moor, it WIIn Iioi- 
oNNurj to oldiiln II M'r\ Hlnnt fiiriuni; iii 
illiiN Mr W t' Iliintim who do\ol- 
oiM'it tills tniiK, pun idl'd eiu ii id the 
four wlioels with Its own niolm iiiid 
mouiitod the unit, iin thus iiNNemhled, 
upon its own Independent mtIIouI klnu- 
pin, UN shown In the iioooiiipiinvinu pliin 
view (Mir lllusti .Ilioii shows the rolii- 
llie poNitloiiN of till wheels when the 
truck Is iniwliij; nroiind ii post or eol- 
umn, on u li tisif (1 Ini h rudiiis '1 o i ut 
down the stmidJim' time of the trm ks, 
II numlier of four-lotmd pliitforms nro 
provided, mounted either upon a pmr of 
whis'ls ut one end or iijiiui four iiiNlors, 
ujion whlih the mnterliil is loiided in- 
dependenth of the triiiks The under 
side of the loiiilitu.' plfltfnruis is of siif- 
lielont lieUht to iillow the triieks to lie 
run In heiieiith them 'I’lie plntfonn la 
lifted, (leni of the ground hy means of 
four screw jacks, one at each cornor of 


the iilalfiinii, the mils on the jm k are 
operated In meuii" ol sproi kefs on nil 
endless I Iniiii wliiili enmiKes all of tlieiii 
and IS drneii In a iiiotoi wllleli Is eoii- 
IIoiled In till (lihei ol the tniek Itj 
this Mil ini', (he plutforiii Is llfftHl ticnr 
of Ihe aioiind foi Irailspoit In the 
llllek 1 tie wheels have i nhlier tiles of 
r\i eidionul rhii kneis, und In Npite of 
llii'li lelutneh small '•I/e no diltii iilt\ Is 
found Ml lin\i rsliia: sireels und roadwiiys 
thill me In miv deiuit kind of re]mlr 

Speaking of Ventilation 

N mn iiioiii I iiiitiilnliii; u i oiiMilerulde 
iiiimhi I of peiNoii',, Ihe ulr Is con- 
llnnulh Inniiia Its lempeiutiire rnised 
mid Its lelutiM' hniniditi inireiiM'd, hv 
iiidlulion und evuporallon fioui tlie holl¬ 
ies und lesplrutori iippiuuliiN of the 
IM'ison-- theiiiselM'N 'I'he owKen Is also 
helna iihsorliisl und the i.irhon dIoMde 
I null III ineieiisid und \olutlle tovk 
emunulloiis fiom the hoilles of the Indi- 
\ldimls piesi'iil uie teiidini; to uiiiimu- 
liiU It IN jiluin thereloii', Hint the air 
in Ihe woikiooni iiuist he rei'idiited In 
Mitiie Inlelliaent win, If the hiimiiil IliH- 
ihiiiiri that Is hoiisisl there Is to oper¬ 
ate iimisTlv unit et11( leiitly 


\ oiitiliUiiiii meet' this usiulrenieut h.v 
ehniieitii.' the uir in the rooiu—reinovljiK 
the Mlimed air and supplyinii pure. 
IreNli air to take Its place There Is al- 
wu\H a certain annuint of Interehnnge 
ttolng on Is'tweeii (he Inside and outside 
air, thronuli leaks iiroiiud doors and 
windows und ofleii in other wn.cs, hut 
this ri.itiinil means of ventilation Is 
iiMialh lnn(ie<|iiiile, and when it does 
fnrnlsli a siiUstiietorv annuiiit of air, 
the N.\sieui (If we iniu call It hy such 
u name I is iismillv ohjeetionalile on thi- 
Kroiind Hint It prisliieeH draft. Open 
Windows are also ohleetionnhle for the 
sanii' reason Furtherinore, it Is usually 
iiecs'ssniy to close them In wet and cold 
weather 

An urtlllclul veiitilatliiK system may 
oiK'riite In hlowlng fresh uir Into the 
room, or It may drtiw the vitiated air 
lint hv means of an exhaust fan In 
the latter tiise, fresh air, PliterlnR 
throiicli rhe disirs and windows, or 
throngh Niieetullv provided inlets, will 
lake the place of that wlileli Is with- 
dr.iwii A Mower sisfem, continues an 
aiitliorlt} 111 Th( Trtttiders Standard, 
has Hie IoIIowIue good features (1 > It 
gives positive rentilatioii, regnrdloss of 



Loadinic platform, picked up by truck 
for transportation 


the prevailing outside atmospheric con 
dilioMs, (LO the air leakage Is moetly 
outward, so that the rooms are prae- 
tieally fre<' from drafts and are more 
tmiformlv ventilated, and (8) the sys- 
tf'tii ran lie rc-adlly rlinngod to meet otins 
iml risiulrements or coiiditlons. There 
are ohjeetloiis to siieh a system, bow 
ever, (1) tiecause Its work is reudored 
liiofflclent, especially In eold weather, If 
t(H) manv windows are opened (though 
this Is also true of other artificial sys¬ 
tems i , and (L) the cost of Installation 
and operation may Ih> considerable. 
These objections are largely olTset, how¬ 
ever, hv the groat advantage accruing 
to the employees and the employer, as 
already explained 

An exhaust or extraction system of 
venlllsHoti Is less costly to oiierate, lie- 
lausp the vltlHtt“d air can lie passed Into 
Starks, where, hy reason of its temiier- 
atiire being higher than that of the aur- 
rmiiiding air. It will create n draft and 
lielp unite materially In keeping up tho 
necessary clreiilation. The main dlsfid- 
rniitngf of the exhaust system lies lu 
the lack of control over (ho supply of 
Ineoming air A cheap extraction sys¬ 
tem, which Is satisfactory In many 
rases, can he provided In a one-story 
Imlldlng hy the iiae of pipe ventilators 
i*xtendlng through the roof to the out¬ 
side 'I'liese pipes should be capped 
with eowls Boards InellnrHl at an angle 
of alMuit 4n deg should be provided at 
the top and bottom of the windows In 
the rooms, so -that the Incoming air 
will he ilpneetr*d upward, thereby pre¬ 
venting drafts As the outside condi¬ 
tions vary, the window openings may 
he regulated to supply the projwr amount 
of air A common fault with a system of 
this kind la that the pliies and cowls 
are often too small Kor a mom of 
riO,(XX> cubic feet rmpaelty, the ventilat¬ 
ing pipe should have a cowl at least 
two or three feet In diameter, to Insure 
proiwr ventilation 

The best veiitllatlng system Is a eom- 
hinatlon of the forced and exhaust 
methods. Inlets supplying fresh air 
should bo placed near the upper parts of 
the rooms, and outlets should be pro¬ 
vided where they will Insure a completo 
circulation of the pure air before It la 
removed Under ordinary conditions, It 
Is best to locate the outlets at or near 
tho floor level, on the fame sWe of the 
room as the pure air Inlets The In¬ 
coming air should be propelled by fans 
through channels that can be cleaBed 
easily, and the system should be oon- 
strueted so that the air smpply can be 
regulated to meet the rerjulrementa of 
both temperature and quaaUty. 



rhHBBl(s of the truck showinir the »prina» sad eoekels for the independent, motor-drlvon wbeele, 
und Lho f(n(i jncki. which nUec tho loulInK ptatformt cle»r or the around, Tho in«ort U a plan 
view ihowlng tho lnd(^P((ndent, motor-driven wheel*. In their relative poeltlone when taralna 

Chassis and mechaniam of the new electric truck 
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A tielfeopter for Military Purposes 


IVHcaeO, au Arnentlne.uf Italian descent, for the lienetlt 
of a FreticJi military commisslou. Thin etimrainKlon, 
whiclt Includwl the fanions flier, de Uomanet, iiimle the 
fotIhwiDK slgnlfloant report reirnmlliiB the IVneuin hell 
(opter • 

"Wo bare found Penenra'n li('llcoi)ter admlrnl)l.\ con- 
HtructA and we are certain that we shall he aide to 
curry out all the tests Intended and iiecc* wary with 
such a machine All those which we hoM' inride tra'c 
iiH the full mcaaiire of forex* we oxj)ected It is with the 
Kreateat assurance that we will continue the e\peii 
lueiits, but we do not wish yet to try any (letlnlte tliaht 
tests, Tbeae will prcrtmhly take plaee next month 
"What we can now state is that the construetlim of 
tlie helicopter is so good that It may be* stutexi tliat the 
present machine gives pnemlse of tnutli greater ehunees 
of auccesa than any that ha\e heen hitherto dehlgned '' 
Tte Pescara hellceepter follows the well-known sche-nie 
of two huge lifting propellers revolving in opposite- eli- 
ree-tlons about the same axis Tlic hesly of this machine- 
Is very much like a racing aiitoinolilic, with tlie- engim- 
nnd radiator at the front end, and a tajiered sin-am 
line rear It Is provided with a stout lanellug chassis 
.Mounted on this hexly is a vertical mast wlile-li carrle-s 
the- two horizontal or lifting riroi«-llers, Kach propeller 
eomprlaes six uieokes which earrv wings of ldi)lnne- 
deslgu. These wings are relnfoned and wired so as to 
make the entire atructure quite rigid The- prois-llers 
revolve at IKK) revolutions poi minute 

By means of a lever the ois'rutor of the ne-w helleop- 
ter can tilt the mast and the propellers to an> deslre-d 
eli-greo, causing anytldng from n direct upwani fliglit 
to a Imrlaontal flight Fiirtiiermore, the ope-rator cun 
control the dirt-ctlon of rotation of the prope-llers, eve-n 
fo the* extent of having one weirk against the other so 
as to make for a liraklng aetioii In tills uinnner, so 
ihe inventor rlalms, it Is possible to make- very slow 
landings devoid of any danger, even when alighting 
on rough terrain While In (be event of engine failure 
there is admittedly Insuttleient wing surface to iire-vent 
a sharp drop, Pe-ae-ara claims lie has workeel out a ejs 
tern eif wing control which he says cliexks the hik-csI 
ed the deac-ent. 

Finding Present-Day Uses for the Forerunner 
of Our Cameras 

T HK camera of today trae-es its lineage hack to the- 
mlddle of tlie alxteeiitb i-t-ntury, wtieii an Italian 
pliiloeoiilier, Battista Porta, exhliiltexl his camera 
olm'ura to the crowds that flockeel to his liemse in 
Naples The I’orta npparatna in its more elevelotied 
state conslstixl of u pair eif telese-oplng boxe’s as shown 
in tJie aexximiianylng sketch, one eoiitalnlng the lens O, 
wlileh cemld bo moved hack and forth for focusing pnr 
poses, a mirror Ijicllned at 45 eleg, 1/U, ii plex-e e»f 
ground glass ^fV, placed In the shadow of the si-rex-ii 
I I The light entering through tlie lens was re¬ 
flected by the mirror on tei the ground glass (ir, if It 
wUs necessary to make a skeUIi of the Image-, a plee-e- 
of paper was substltiitw! for the ground glass 

Of eemrsc, with such a simple arraugemenl the- Image 
was reversed Now to make tlie- image as It should lie, 
all that is nes-essnry is a mirror mounted in front of the 
le-ns, as shown in the pliotogrnpli, and Inelliied at 45 
deg This mirror can be mounted on a woode-n frame 
and so hinged that it c-au l>e feddeel down when tlie 
apparatus Is not In use, A further Improvement on 
the Porta camera obteura Is to provide a hood of the 
type shown, which can also bo folded down when the 
apparatus Is not la use All In all, this Improvixl model 



gruiihiti- are- n 
"ce-mt-ntixi" lr<i 
anne-ah-d l are re 
when hyelrog(-n 


IS III' Iron oxide and Ai hcMm 
mixtures of Iron oxide- with 
rtliife iron (aiiiu-uhsl oi on 
It !HH)“ (' by the ciirlioii in them 


by a French military commission 

may Im rt-nelily built by the- nveiage- handyman, ami It 
serv'es to study laiidscapes, eiiglms-i lug works, huilel 
lugs Olid other ohjee-ts on a siriall senU- If di-sire-el 
such ohjee Is may he- Iniex-d on impcr The camera 
eWisciera even at this laic elate- men come- in foi no 
end elf useful tasks such as aiding the diiiftMiian and 



Improved Porta camera obacura for studying 
scenes and objects, and (in insert) diagram¬ 
matic layout of original apparatus 


Oxygen Testing of Steel 

I N a new imhllcatloii of the Bureau of Standards, 
Sclentlflc Poiier No HiVI. "Kepiilihrlum CoiidltloiiH 
In the System Cariion, Iron Oxide, and Hydrogen In 
Uelatloii to the I,edehur Method for Oxygen In Steel," 


'.fex-ls IIS fi-i rolls oMih- 'I'lii i-flcct of rate- <d imsHeigi- 
ol hvelroge-n on tiu- 1 i-dcliiii oxi gt-n e-onteiil of ccrtiim 
-ele-e-ls is shown Tills jiniR-r Is now ready for dls- 
tiilmtlon lend anv one- inte-n-ste-d may obtain a coi)} hj 
ndeire-ssing a n-iinrst fo the- lliirean 

More Products for Cold Storage 

A n e-xte-iislon 111 (111- Slope of ceilil storage- Is oce iii 
ling It is not In tluu- during which preserved 
liroducls lire held InveKtlgations into the nnmlie-r of 
le-nrs cold storage would kceii' turkeys, for examiih-, 
proved natiiralh nnpopniar with the esinsiimer Tlie 
iii‘\v Invesfigiitioiis hiive l/ei-ii e onmie-ndiihle and e-oii- 
ce-ni themselve-s with ne-w priHlncts snltiihle for tin- 
priM-e*HS—fre-sli fniils, prineipiillv (’old storage- is of 
ee-oiieiuilc he-netll when It takes surplus eggs in .siirlng 
and curries them oxer to late fall and winter, w'heii 
egg iirmliK lion Is never ade-epiate to ronsiiuiptlon It 
simllarlv Is of ee-ononilc lienetlt when It saves surplus 
friiilN for out of s(-iison c-onsiiniption 

A e-old storage e-iileriirise at Kaiisiis CItv has earrle-d 
Its woik with ficsli fruits along to a eouimercinl basis 
SIriiwberri'S anil olliei lierri(-s, e lie-rries, phinis, mid 
toiniitm.-s, have- lie-i n ke-pl fro’/cii fm six to elglil luontlis, 


and he-ines logiiiillv follows up tin- iiri--( ooling in 
vestigathais wliieli liavi liei-n snei essfiil In this 
e ountr) and ('nnaila Ihsliii ing llie- ti-mpei atme ol 
siieli 1101 Ishahli-s hc-foic shlpnieiit adds liunilieds of 
in(h-s to till- dlsliiiiee tliev iiili lie shipiiesl, and results 
III iraprovesl 111101111011 on arrival 

As pie cooling sonn-vvliat initigati-s the- formcilv in 
siiiK-ialde- liiinelicaps of the grower having npe iie-risli 
allies (o mmket, so i old storage for out of-se-asoii eoii- 
siimption Is nioie mil to limi 'I'liere arc otixinus 
niarkel-stalillizliig posslhllttles in esild storage- for 
strawlie-riies for exainiile- It Is n safe conjecture that 
tlie-se |s>ssiliilitie-s will in due time he- exploitesl The 
hemse-wife uiliinalelv vv ho know s-- may ho ahle- to 
can fiiilts almost anv se.ison in the x<-ar 

Taking Down the Giant Ferri.s Wheel of Paris 

I N the rco-iil past Ihe-ie have heen two worthwhile 
iitliae tioiis III Paris lor the- tourists in se-nreh ol 
lug things nauielv, tlie llltTi-l 'I'ower and the giant 
whe-i-l But loiliiv the latter, wliuli has hei-n pro- 
ilmmesl unsafe- and a serious me-nais- by the isiwe-rs 
that he is he-iiig taken down, plei-e hj piece- 
"i.il (iraiid Itolie-, as it is cullesl, was esimiili-te-d in 


in exi-elk-nt paiio- 
Veve-r, the aiitliori- 
I longei safe, and 
■eently the owners 
foi their property 
iith- It and to con 
to siiot cash And 
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Inventions New and Interesting 

A Def:>arhnent Devoted to Pioneer Work in the Arts 



n standard railroad rails by a wreckinj; c 


A Re-Railer for the Wrecking 
Crew 


Turning the Switch to Press the 
Trousers 


What Happens to the Box When 
Slings Are Used to Unload a Ship 

T wenty frcqucutu mnstltntP 

II aliuK loHil in tniiiMferrliiK cnrjtoos 
from shiim to liKhtoi'M 'I'ho weak point 
of many I'vport lio\fs Iho iTualitug of 
tlio top Mild iKittom iiIki's of the boxes 
tine to the prewsnro of the ailngs, ae- 
eordlriK to te><ts reeenth beRun by the 
r S Forest I’nsliiets I.iiliorntory The 
u-elcht of the contents of the Isixea 
wlien nddeil to tlie nelRht of the eon- 
tiilner itself (imscs n lieiivy lateral 
liressnie lo be exerted liv sllnc ropes 
nnd ehiiins iiRiiliist the toi> and liottom 
(slKcs of the outer Invei of boxes 

Buying Pulp Wood by Weight 

W OUK done at tlie Forest FnslnetS 
Laboratorr, In cooperation witli 
the News I’rlnt Serxlce Bureati, to ole 
taln data on Iiu.miir and iisiitR pulp- 
wo(m 1 on the welRht basis Indicates that 
such proi-edure would be very deslralile 
K su<h a thiuR pro\es possllile the iin- 


s iiitcrcHtluK to 
lii\eiite<l b\ A 
1 , and dcpli ted 
isfration 'I'liis 


The Two-Man Stereoscope 


stcrisisisipic picture espieclalh for In- 
sfriRtlonnl purposes 

Itrlelh, tile new stereoscopic follows 
the Rciicral lines of tlii' Kuropiean mod 
cN, so fai as evferiial njipiciiiniKs' goes 
lIowcMi It Is jirov Idl'd witti two pialrs 
of CM'pieics iMsIcild of one niul the llglit 
Is phuid at till' topi of tile ease Now 
the essential i harm ferlstle comprises 


seopm slide, wlibli is a transparciiev Is 
held rcrtiealli Aiianged bou/onlall\ 
back of eui b glass pilate !“ a blaik 
screen, pircferablv made of blai k veUet 
'I'lie light whlili fulls on tliesi glas,s 
pilatcs from the llglit nboxe Is inntU re- 
Melted back at rigid angles, passing 



does not see the glass plate on bis side 
through wbiili pmas the rajs of tlie Im¬ 
age \I1 the metal parts must tie pinliited 
II dead Idnck to avoid reflections Oti- 
vioiisly, tlie otiservera cannot both aee 
the linoge in the same way, since one 
of them sees it reversed , but this ap¬ 
pears to be a small disadvantage. 


an stereoscope, showing it opened to indicate the position of eyepieces, 
inclined glass plate and black velvet screen, as well as in use 


I'liis means fnspuent trlpis to the tailor, 
oi the freipnent inanlpnlntlim of tbo 
familv Iron There are eertnln presses 
and stretiliiTN whiib nie said to put n 
( rense in trousers left In tlieiu overnight 
liut tliese deviles geiiernllv presupipiose 
Hint a erense nlrendv exists in the trous- 
ois and lliey iiieielv serve to luifntii 

From France eimies the eleetrlr trouser 
jiress vvlileh is said to solve tlie trmisei 
(lease piroideni lor tlie fastidious 
diessei Tlie press, wbicli is shown In 
llio Hceompaiiving illustrations, opens 
ii|i NO as to permit the trousers to be 
iniefiillv laid out Spis-inl reeesse* are 
jirov ided for tlie pKirkets The pnNfe is 
I lien iloHid and eleeti le current atiplieil 
Vfti r llfteen miniites tlie trotUfCi's are 
readv to lie taken out and worn, with 
Just as slmrpi n irense ns If they had 
lieeii Iiaiidled ii.v n skllleil pants piressor 
Vo d.iiupi I lotli or spriukling Is necessary 
vvllh tins doviie The inventor ex- 
idiiiiiN tliiit Hie Intent niolsturo wdilrb is 
iilwnvH pireseiit in ilolh Is sufficient, in 
i onilduatlon vvltli tlio electric heat ap¬ 
plied, to make the crease 

7')ie dev lie consists of nothing iiior^ 
tliaii eleitrii heating units faced with an 
asliestoN elotli and iield in a two-part 
piress, ns shown Alsjut BtiO wutta of 
electricity is necessary 


piilpi-vviKHl on the weight basis has Hie 
further desirable teatnrea that* the lu- 
dustiv could establish a sensible uml 
riiHoiinl lost aeeouutlng system and It 
will also lie a ilecldeil stimulus to a 
more tlionaigh tecluileal control of all 
of the mill o|H‘ratlons. The disadvan¬ 
tages, liovvever, are that the seller of 
vviMxl will liave to la- educated to this 
meilmd of purcliase, and at the present 
lime sliice there Is an actual shortage 
of iiuljivvissl till' nulls will have to pur¬ 
chase aeiiirdliig to the methisl desired 


A New Metallic Packing 

W E an> sliovvu an Interesting new 
liaekiiig material, of which the 
lompouent i>lemeiitH are mlea'and bali- 
liltt metal 'I'lie patentee, B W. Good- 
sell, an old designer of packings, has 
perfeeled the metlasl of inciuriioratlng 
mlea flour liiseparuhly Into the metal, 
ns a part thensif, niid has lieeii able 
III nelileve this result In plastic, twist 
and sinli forms He elnims a double 
service ns the result of this—UiO per 
cent gn-nter liurntillity than by the use 
of the agencies generally employeil as 
InbricaniB 

'I'he plastic packing has ns its Imse 
a granulated liabliltt, into which Is 
milled a new nilheslve bolding cora- 
pound, nnd sliort hits of metal wire ns 
the lilndliig agent While this eoiulilna- 
tiim IN being hot iuHIlmI, the mien Is 
iliNtnluited evenly throughont the muss 
I'lie result is a imeking, sultwl for all 
eijglne niom and inorlne service, necord- 
itig to till' elnlius of the maker, and 
vvliieli lie ehnrni'terl/eH ns to all intents 
nnd piirpiiseh of nll-mcinl comiaisltion 
It is eiinnlly suitable for nsls, valves, 
iiifarv iiiiitors, ele , and ns the ma 
lerlnl never fuses, it eaii be removed and 


'I'lie twist tuieklug Is a seisind style, 
designed speelnllv for nutomohlle, truck 
mill traitor pumps, where llmltisl spai-e 
geiiernll.v olilnliiK In addition to the 
eoiiv eiileiii e of applying it, It Is elnlmisl 
'•■pieces, tlint tpe packing is an niisointe rust pre¬ 
venter on Idle machines The twist Is 
isimposeil of skeins of soft metal wires 
would lie drawn to 007 Inch diameter, spread, 
the per- wax-flllcsi mii'H-treated, then folded, 

ng would eompresseii nnd twlsteil Into the re- 





Electrically-operated trouser press for the home, shown in the act of prwhn 
and open at the and of the operation 
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Shall We Have a National Trade- 
. mark? 

I^'ontlnued from payp lOl) 

la till* country, It will be rcmciubcrcd, 
the adoittion of n imtioiiHl triule-marV 
boKHti to be Boriouglj urired »ooa after the 
iiuthreak of hoHtllitie« lu Euroite, when 
e\erytmc waa iiiilutinK rosy pieturea of 
the futifbe o^our export trade. The dee 
Icnatloti of Amorleaii koimIh by a ni>eeliil 
symbol was re<?nr(le<l In many quarters 
as oue of the most elTectlve m^ans of eii- 
haneiDg the reputation of oiir prcKluetw 
abroad and of retaining the mnrketh to 

The bill providing for a national trade¬ 
mark lutroduissi In Congress lu tllKl 
however, failed to puss, and that brf)ughl 
forward In lt)18 met a similar fate The 
latter was objected to eapeolalU beeatise 
It would have maile the right to ium' the 
national mark deiieiident nixu] lic<‘nses to 
Ih* granted by the Sts'retJir.t of Commene 
The effect of such an iirrangemout, optse 
nents of the measure deelansl, would l>o 
to place the ext)ort trade of the (sluutr.^ 
praetieally in the hands of one man 
What form of legislation will now ho pro- 
l»ose<l remains to be seen. 

Hut if we are to hate a natlorml trade 
murk, what, pieelsel.t. Is the purpose that 
we should make It serte? All of thow* 
\tho favoi the adoiition of a natioiml mark 
of some kind would not answer this 
(jiipstlon in the same win .Most husliiess 
men who have studied the problem Inlelll 
gently would piobably sav thiil a untioiml 
trade-mark sliould be ustsl slmidv to In¬ 
dicate that the gisids ti|Kiii whidi H sliould 
aiipear were of Amerlenn origin Hut 
representatives <if the Hurenu of borolgn 
and Domestic Commene and some others 
hate Insisted that a national mark ought 
lo stand as a giiarantv by tlie goveruinent 
that the gtssls bearing It are uii to a 
eertaln standard or tliat tlnn are nifunlly 
as described by the maimfiieturei The 
(lldhulties of enforcing standards of qual¬ 
ity for goods to IH* s<*nt abroad aud of 
eli<>fklng up the honesLy of exporters are 
obvious ]n eoiiutilcs like Framx.' and 
Swltiscrland the situation Is different 
there the private assoelntloim etiiitrolllng 
the use of ttie so-talbxl national marks 
(an exercise over their members u suitor 
tlslofi wholly Impossllile for the govern¬ 
ment with resiteet to the exporters of the 
entire United States, and the fact that 
the volume of trade Is tximpanitlveh 
small tends to simplify the problem If 
we do adopt a national mark, It seems 
clear that we should not try to make li 
anything more than an indication that the 
goods on which It apiiears are made In the 
United States 

'I'hose opposed to a national trade mark 
of any kind eonteiid, however, that, no 
matter what onr own understanding 
might Ih; abroad, the mark would Inevi¬ 
tably be regarded as much more than a 
simple designation of origin. Tlie average 
foreign buyer, they say, could hardly fall 
to take it as an assurnnee of high quality, 
and upon IJntUng some marktsl gocsls be¬ 
low standard, as must often happen, sln«' 
mamifacturers of Inferior articles would 
he especially anxious to use the mark, 
he would bet'ome prejudiced against 
American pniduets In general 

Another argument vlgomnsly pressed 
by opponents of the project as a whole, 
here as In Great Britain, is that the uae- 
of a national mark would gradually un¬ 
dermine the value of private trade¬ 
marks. I Since both would appear to 
gethcr upon a given article, the presence 
of the official designation, It Is declared, 
would of necosslty detract from the Im¬ 
portance of the private syrnlml In the eyes 
of the foreign consumer, who would ulti¬ 
mately txinie to identify the product by the 
former. Owners of old-established marks 
that have won high reputations In for¬ 
eign markets urge this point very strongly, 
fearing tbat the uae of a national mailc 
{OoAtinuei on page J17) 


* Plan Your 
New Factory 

NOW 


BoohUtt on Lupton Smroteo 
We have published four booklets show¬ 
ing examples of Lupton Service applied 
reepectively to (1) machine shops, (2i 
foundries, forge shops and other heat- 
OToducing buildings; (3) general manu¬ 
facturing buildings, 14) power houses 
Copies will be sent free to sny business 
executive, stchitect or engineer on re¬ 
quest. Sute whst types of building 
interest you 


Y our vision of the future a factory airy, light, 
pleasant to work in, a maker of good-will as well 
as profit—you can plan it now, and GET it. 

While the lull in building lasts, your executives 
and factory heads have time to analyze your needs 
and your architect has time to do them justice 

But when conditions in labor, materials and gen¬ 
eral business again right themselves (as they are 
likely to this Spring or Summer), contracts will be 
placed in a rush. Everyone will want to be served 
quickly, and everyone cannot be served well 

PLAN NOW -and you will be ready to build 
when others are still clamoring for attention from 
harassed architects. 

We can be of service to you regarding daylighting 
and natural ventilation. As specialists in the manu¬ 
facture of sash with exceptional ventilating capabili¬ 
ties, we have developed some unusual and strikingly 
effective ways of using them. Wider floor areas, 
better layouts, better visibility of work and improved 
health conditions are secured by utilizing our experi¬ 
ence. Not merely the sash and its operation, but the 
general design of the building, are often involved 
We may be able to show you how to get a better fac¬ 
tory, foundry, or mill than that of your vision —and 
at less cost 

This consulting service is rendered in co-operation 
with the architect or engineer, and is free of charge 
to users of Lupton Products. 

Lupton Service will add largely to the investment 
value of your factory, at no additional cost. Send us 
your plans or sketches for preliminary suggestions 
now, before the next wave of building makes it diffi 
cult for us to act promptly or do justice to your 
special needs. 

Shall we send literature ? 

DAVID LUPTON’S SONS COMPANY 

Clearfield and Wrlkel Sireete Philadelphia 

SptclalUls In daylithting and m>turo/-venllla/lon tyuipmtnt 
tor maximum production 

•Chicaao Ntw York Pltiturth 'Bosion 'Clevtlend 

•Detroit ’Buffalo St Loull 'All.nt. 

Canadian Manufacturer) The A H Ormtby Co , Lid., Toronto 


‘‘Today—the Sash makes the Factory” 







176 


SCIENTIFIC AMERICAN 


Febnuu7 26, IJRJl 


Recently Patented Inventions 

Brt^ Dttcrtpliom qf Recenily Patented Mechanical and Electrical Devices, Tools, Farm Implmttds, Etc. 


Perlainin^ tu Aeronautics 


fiir Mpnco to rciluce the lls ' of the Invention In to (irovUlt* ft device bj 
of niiy InflammabU' materlul iiieani of whUb coal tiia} be eeonaiDlcftU) 
J, by roaiMm of fire nr flame | JoafltHl Into cars at the iniiipf Tb« device li 
f the cabinet or sprend of pHiiiarlly Intendi'd for une in coal mlrlM Uftitlfl 
I the room and pillar tqvHtem and In which 
IIIKK'I, oornpr Wllllaiu and. the K"neii otil hj tiiider cuttinif wlUi 

.rk, \ 1 Tlio object ot tbe « chain machine A turtticr object U M 
iimUlc an nllny more caiic t>ri*\tdc n form of nliovcl which may be 
I a hlRh teiiiiicrntiirc motnl "I'cret'tt hJ power In a room faarlne a reta- 
lly nilnpled for iiae In form ''ff'y *“>“'1 height 
I'll In handling and catting 

ronnlBl* of the following MuSlcal Devic«« 

l.projilmalcly the following ,, 


tion la to provide a device by of vehicle According to the pmmt Invettlon, 
hUb coal tna) he economically It la propoaed to equip a coaater ancb aa a 
ara at the uiliiea The device la sklpmoblie with a mechanical naana tor pro- 
'■Idl'd for line In coal mlitea uaing pulling the device wltfaont raqul^lag tbe 
d pillar nvatem and In which manipulator tu elide hU toot over tbe aurfaeo 
iitteii out hj tinder cutting with of the ground 

:hlne A further object U to rpoY OKAHSHOPPHB.—<1, B, roan. Olden, 
Iirm lit nhovel which may be Texas. The purpose of the invention la to 
lower III a room having a rela- provide a toy of this character in Wblcb the 
‘'•*ht mechanism for effootlng tbe bopping or Jump 

Ing la adapted to be mleaaed automatically 
Muaical Devicca oiler the meebnnUm has been aet ao that the 

.1 U.VSK~A K Spicacci. T8S T ^ 

Holirtkoii N J The Inrefic •''*^**^*® Buppurt before It U ftctUfttftd. 


nn nUMT STUAIM*sR — V V 
‘ a ilnttiiiiiTton, Or^ftoit Thr in 
uiU HfrnliM*r»i adapttMl fur uho ii 
thr r«*r making JHly and Jiiin, | 
ion tba proviflion of u Htrntni'r 
ra to Im ust*(i in (‘unjunrtlon 


I'll'OHorr, Box 87, cmiiaratlicly cheap I 
Invention relates to „tp,.r is i.i proitd 

In struiiilng Juices , ,.„„mruri i„„ to permit 
, the purpose being while iit fhi sal 

r which Is adapted niechanteal coiistructlim 
in with a cooking ■ (,j g„, „„t „f order and 


■IIMC AUM llASl', —A It SptcACCI, 788 
jo(l Hr. Uo«t flobnboii, N J The inreti' 
ralalea to talkiug umchlnca, ftnd partlcu' 
y to II toiu‘ arm Uanv which iH almple and 
liuratt^oly cbi'Mp to manufactuPft An- 
‘f objort \tt <o proiidt* u imae and tone arm 
itructlon to permit a froo turning move- 
t, while nr fhi nanio time presenting a 


simple and Pertaining to VeUclee 

tur« An- WHEEL AMILK INDICATOR—C. H. Ltic*. 
d tone arm Box 15, Madera, rnl The Invention relate* to 
ling move- a device for enabling the chauffeur or other 
eeenting a operator of an aiilomobile to ascertain by 
not read means of an appropriate indicator carried by 
for a long the maeblne the angular poaitloo of the front 



ngrli ultiirnl aetlilllis \ fiirtbi r purpose Ji 
to provide Ml attnchnii'Mt w-hlch may b( 
easily luunecteil or renioveil 

Of General Interest 

wall roNSTItlX’TlON —E II Kieiv 
rio/.iir, UP Ilradhurst Are, New lork, N Y 
An ohject of the Invciitloii Is to proiiile i 
building iiloik of such coiiHlriu Mon Ihiii U muj 
he corns'lD easily, and quickly luld to foni 
a strung niul durnhie well of neat and at 


.asi'l whereby the fruit may he strained dl 
elly inlo the lessil thus eliminating the 
■lessUy of ri moving thi Juices to Nemi other 
SSI 1 for a Onal cooking 

HALL IlDHISTlNti THRI’ST (»1 KAUTll 
kli \\ATEIC--I l>Ai AXk I alle iNalper 1171, 
leiios ,Mrcs, Argentina The piirpost of the 
leiitlon Is the saving of building material la 
1 eonstriK tloii of walls designed to resist by 
I Ir own weight the horizontal thrust of tbe 
nil or of water acconllng to the Invention 
lb walls are erwliil by caslliig slinpeil walls 
pnri or reinforced concrete. In which tbe 
I'lght of the tilling sirves to siibstitnti the 
I'lght laiktog In the wall for nssurlng the 



on ri lutes partlctilnrly to combs 
' straightening short kinkv hair, 
■Ing to providi » comli haling a 
onary parallel tooth minibrrs Bud 
no ioIm rs provide a movnbh tooth 


riAM, TOOL—It ( Bisnor, 1080 E 10th [ 
St. Ada Okla The invention reUtea to a I 
lis.l used In the repair and regulation of 
piano actions, the object being the provision [ 
of such a tool which, although adaptable to 
liinuiiicralde us<<s la repairing and regulating 
piano actions. Is esiieclally designed for soft¬ 
ening the felt of piano hammers and giving 
the correct shape at the atrlklng point, thereby j 
Iniprin ing the tone quality i 

Prime Movers and Their Aeceaaoriea | 
not hER ARM I OR VAiiVE IN-dlEAD j 
MOTORH —W M I rt ill Broadway, Padu 
rah Ky An object of the Invention Is to pro 
tide a rotker arm which la compuratlvely | ^ 
noiseless due to the fact that It contains a I 
spring which lokis up the play A further 
j object Is to proildi a two part rocker arm 
; having a spring betwei'n the two parts, said 
: spring helng houwsi wlibln the body porllon 
I of the rocker arm In such a initiiner as to be | 
si-curely retained 1 

I fARBURKTOR — \ A lUNarv and K M 
; Hiiass Clliiioii Iowa The Invention bas fori 
Its gi oeral ohjeets to provide In the mixing 
j ehaini'ir of a cnrbureior iiierhanical means 
1 for causing the liquid fuel lo he sprayed Into 
I the clismber and lo he further acted upon 
1 ocotrlfngully for pr'Kliielng an extrenielv fine 



[ torliim Worthliigliin, Minn An objet l of the 
liuenlloii is to provide a device In means of 
I uhidi Ihe bowls of water closets min lie ven- 
, Hinted rendering them mon siinltnrv A 
j forthir nhjci I Is to provide s systeiii hv means 
I of wfibli a fail is aiitomaticnlly set info npera- 


n sllrrlng niiil dipping divbe partleu 


ItnrilOOP rAIlINET—R R iMHorr, 281 
ion Am , Jersiy ('Ity, N J This In- 
nn tins pnrticuiur reference to devices 
ded primarily, though not entirely, for 
forage of Inflammable materials such as 
a of celluloid Among the object* Is to 
ie a fireproof cabinet with double walls 


Machine* and Mechanical lYevlcea 

i-iiiNPiM. attachment ran photo 

]rillNTIM5 MAITIINES -T (J t’lmi-fca. 111, 
1 Ashley HI , .letTerson t'lty. Mo Among the 
ob)iiis of the toMiirion Is to provlile a print 
ing uiiaihmoiit for photoprinting machines 
nrrnng.d lo initomalleally print IdeiitlflcatlOU 
chnructers nod other legends on-the hack of 
Ihe seiisltlinsl prlolliig aheets during the 
printing th.ri'ot, with a view to Identify the 
prints of eiiili pnrtit iilar Job, also to print the 
plioiogrniiher s iiaiiie on eaeb print 

EMllN'L IMtlMNO CONNECTION—K H 
SixioNioN, 4t2 Audubon Ave , .New York, N, Y 
Among tbe ohjeets of this Invention Is to pro- 
Aide In an engine dflve connection utilizing tbs 
dim t fun p of a reclproeatliig power member, 
a means which will permit the said reciprocat¬ 
ing motion to be translati-d directly Into a 
rotary motion without the use of small spring 
actus fed memhers. thus eliminating the neces¬ 
sity for use of a crank shaft and a connect 
ing rod as rmplo/ed 

COAfy TrOADim nRVlCK—U, T. McKbin, 
1601 E. 04t^ St, CbicMgo, Jll The nbjtnrt 


11 In lo jiroxldo u fo«*a4 r adapted 

fiHlIni; liollor < uUiikmiikIh xx herein tbe 
e ot fiMl In eoiitmlli'd by the 


Kailwayn and Their Accewirariea 
TRdI I M I'df.l AUREHTKR —It B 

SHih.i'S, 1 ort llrugg Cal Ihis Invention has 
for Us object to proible mechanism In con 
iiectlou with tiolley pop's for automatically 
pulling down the poje whin the circuit Is 
hrukcii to prevsiii the breaking of the trolley 
win and Injuring the pole 'When the trolley 
Jumps Ihe wire a spring rotates and tbe rope 
Is wound up In pull down the trolley pole 
take CP DEVICE—R B Spikm, Fort 
Bragg, Cal This Invention relates to mechan¬ 
ism for anlomaMeally taking up tbe slack in 
the rope and for parmlttlng alack t« mil 
out, aa the polo moves up or down with Itte 
varying height of the wire, and Is especially 
designed for use with the trolley pole ar- 
reater, meiiiloned above 

CAR iJddR KA8TENKR.—W K*Ng, 141 
Margaret 81 , Harnla, Ontario. Canada. The 
object of the Invention la to provide a car door 
fastener which Is easily operable to aecure or 
release the door, being adapted to secure the 
door In either cloned or partly open position, 
which Is elfeetlve to maintain the door closed 
against the aitlon of the shifting load, which 
la of simple and durable constroction and re¬ 
liable in operation. 

Pertaining; to Recreation 

COABTICR.—O P Uaawtca, 1020 South 
Jersey St, Bt JohBs, Portland. Ore, The 
invention relatM to eoastara, or eo-eallod riclp- 
mohllMi. and baa refarence more partteularly 
to Iiropelting or traction maana for this claaa 


whe*ls and movabls parts Immediately aaeo- 
plated therewith The Indicator Is of tbe typ* 
known as a plane which wlU Indleat* graphic 
j ally the precise planet in which the wbeela 

ArTDMOHILE TV,!'—E L Cl* 0 RBVBT*a, 
j ifl Him .Iscintp 8t„ Redlands, Cal An object 
of the linentlon Is to provide a collapalble top 
I which is especially adapted for nae on road 
sters, touring car* or other vrhlcl**, also motor 
boats ami which can he eaally and quickly 
operate<I by anyone, either to position the to|i 
In ojiernllon or telescope the some and bouse 
the top In a dust and waterproof compartment 
In the car body 

ANTI 8KU, ATTACUAIENT.—S, C SHBlutT. 
I'ark Ave. West Englewood, N. J An object 
of this Invention I* lo provide an attarhmest 
which is particularly adapted for nee on Ford 
ears and which when secored to the drive 
wheel will prevent ellpplng In anow or mod 
A further object Is to provide an attnehnant 
which can be nwillly aeeured aa oeeatton may 
roquiri', and which ran be manufactured and 
aold at a roasouably low price. 

FLl'ID f'UrrCH—11 Shiuk, 154 K. Nor¬ 
wich A'c, Columbus, D. This Invention alms 
tu provide a clutch which Is particularly 
adapted to be utilised In connection with 
veblDles such as automobiles, and when ap¬ 
plied to a comparatively light antomoblle, to 
result In the dispensing of the various goart 
used to vary the speetl of the driven shaft 
with reapset to the driving shaft. When this 
clutch Is applied to heavier'cBVa, such as 
trucks. It will he neecMsary to provide only a 
alngle Intermediate speed. 

END HATE FOR DUMriNH TRUCKS — 
H Mbckino. 228 W. 68th Bt, New Tort. 
N, y The Invention relate* more particularly 
to power driven dumping trucks, It* object 1* 
to provide a eelf opening gate or tail-board 
normally locked in doted posititKi and 
adapted to automatleally move into open peal 
tion on swinging tbe body into damping po- 
altloo, and to allow rook* t« b* patted out 
of the wagon body without interference by 
the gate or tall board 

MUFPLBB COVER,— -a. H. Pacobw, Pine 
Caatlc, n* The Inrciitlnn ' relate* to «uto 
mobile exh«u*t muffler*, and particularly to the 
outer «h*n and mean* for pennlttiag aoeh 
ahell to expand nnder eertain ooadttioha, th* 
object la to provide an outer »hsU which 
may be rmnovod or replaced without the re¬ 
moval or dlatarbanee of the maffler end*, at 
the aaue timt provide a ibaU whjeh win b* 
aa etroeg as the ordlnarg outer *h«U, ait< 
•qMatly effective. 
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Shatt We Baee a Nattonal Trade¬ 
mark? 

{OonUnuei from poge X7B) 
inidUf eventmUly dwrtroy the good will 
which they have built tip abroad by long 

and at great expense. 

It la to be observed that the olijectlona 
stated are usually made against a na¬ 
tional* trade-mark In the strict sense of 
the term and not against the use of a le¬ 
gend In the form of a plain statement of 
origin, like “Made In U, S. A." In fact 
many of the most nctfvo opponents of the 
national trade-mark project have advo- 
<-ated the adoption of such a legend to lie 
placed upon all goods exportetl, subject, 
))erhaps, to certain reasonable restrictions 

A few months ago the British Merchan¬ 
dise Marks Committee, which had been 
appointed to consider various (I'lestlous 
relating to trade-marks, reported that In 
Its opinion no experience has yet been 
gained anywhere from which deductions 
as to the proliable utility and effect of a 
national trade-mark for the United King¬ 
dom or the British Empire could safely 
la* drawn, and that In the absence of 
general agreement among tlie business 
men concerned there are grave objections 
to the adoption of such a mark. The 
majority of American business men would 
jirohably regard this as the sensible view 
to l>o taken in this country 

Latin Foods in Old New York 

(Continued from pope J70) 
niset-nt of the floating weed life of those 
tranquil village ponds of boyhissl days 
The flavor is a quiet one—as of an Indian 
tea made with city-caught rain-water 
Everybody knows this peculiar taste 

Among some of Uie Estlii cafds 
it) Gotham you can get the Infusion 
Unis, or served in a gourd, with 
l>ombUla—a tube to Imbltic the es¬ 
sence through, for In tills method 
the matd really Is an essence, not sum- 
clently diluted to be termed a beverage. 
Matt' Is Imported In rawhide bales, In 
barrels, and In cases tilled with oue- 
IMiund sheet-metal or canUmard contain 
ITS, ready for the retail trade The u riter 
has been familisr with tnaW for the jiast 
threti decade's, both In the land of Its 
origin and here, and has found it ta^st 
when used as e blend with Asiatic teas 
To Cejjou and Java teas, for instance, it 
imparts a suggestive snebong or kaugu 
iluvor—If your imagination is sufficiently 
active 

Thu mntd tree is at the same time one 
of the most beautiful shade trues of trop¬ 
ical America; and many a Paraguayan 
and Brasilian rancher has only to atruU 
Into his well-shaded patio to cull a hand¬ 
ful of leaves for his Inevitable niatd In¬ 
fusion It Is nseil with a lUtlG raw sugar 
—never any such superfluities as nlllk or 

Tasajo is the sun-dried meat from the 
abattoirs of Uruguay, Argentina, et al. It 
Is obtainable either salted or unsalted; 
the approved modem jiractlcc la to sun- 
ilry It quickly, without a particle of salt— 
but this modem practice la nothing really 
new, being only a copy of the oriental 
saltless curing uf meats. Salting la 
partly deatxuctive of tin nutritive proiier- 
ties of meats, to the extent that, in de¬ 
salting (08 by water-soaking), nutritive 
Juioes are washed out and wasted. Per¬ 
fect preservation can be attained without 
the presence of sslt 

There is a huge annual import Into Man¬ 
hattan of tatojo—«ome two thousand tons 
—far beyond any local consuming needs. 
Vet it is almost oU snapped up os soon 
Hs it enters. This Is because tiie dealer* 
In shipping tnppUet requisition the great¬ 
er part for the ii«e of the crews—so Soutb- 
Amerthon tasajo ta carried over the seven 
seoa, BHWtly for the crews of sailing ships, j 

It Comee In many forms—atrip, lariat, 
whole Oldsa, paper-thin translucent sbeets j 
< 0 M -pp lt« best varieties), as a coarse! 
sMlti in n<3E»-'ti>e latter socaewhat skin | 


to a coarse Indian meat meal. The strip | 
Is made from the sides, cut in one con I 
tinuous length and Kig-zagged over long j 
lines to dry In the sun, the desiccation la j 
usually complete In half a day, the bright 
red flesh quickly turning black and 
hard Backed away In cases. It retains 
well ll.i meaty odor, without even a sug¬ 
gestion of taiut, Oi>eulng a case, a novice 
might think It was so much rope. The 
lariat form of tasajo wsemhles so ranch 
narrow pulley-belting—since for spmv 
eof'noray It Is tightly rolled like bolting 
The great advantage of tasajo la that 
it ne\cr has a trace of bone or other 
waste In any of Its forms, even hits of fat 
only occurring by ehanee Eaten dry as 
It is—a common practice with the iiativea 
—tasajo Is of gooil flavor, with upi>etizing 
meaty odor But It chleflv flgures In 
soiqis I'rlor soaking In the same water 
In which it Is later Imlled will make It 
tender almost to the state of gelatine 
Kasahi la a native Indian word applied 
to a root legume common throughout trop¬ 
ical America from which the breadstuff 
culled cassava Is made The tuber has 
some fifty different names and spellings In 
Its various local habitats, but the Hoy 
tlan patronymic given and the anglicized 
cassava are the l)e8t known This is the 
dally bread of nillllona all over Latin 
America It Is regarded as the original 
bread of the western hemisphere—the 
next oldest Itelng the maize tortillas 
Wheat bread is an introduction of modem 
times, as ages go, in the western hemi¬ 
sphere . while rye bread Is unknown even 
yet south of the Ulo Orande 
Cassava Is In fact a bread hardtack 
It has not a particle of sweetness, as the 
word cuke sometimes used In designating 
It might suggest, but It has a slight potato 
flavor Many might pronounce It Insipid, 
since salt or yeast or other leavening 
agents are never used In the baking The 
color Is usually a beautiful cream-white, 
the disks are alwavs thin, and arc baked 
In sizes ranging from six to twenty Inches ' 
In diameter The bread Is at once nutrt- , 
five and feebly aiH'rltlve. like whole 
wheat lio'ad , henc«> Its use in prcfereno<‘ , 
to any otlmr bread hv the agf-d among i 
the natives Cassava has been Imported , 
and sold in Manhattan—principally i 

among the Spanish-speaking—for the past 
hair century or more 

I.KtIe known nut wares from Rpnnlsh- 
AnicrlcH sre the sapucaln nuts from the 
Amazon and Orlinav) These are about 
the size of Brazil nuts, hut with wrinkled ■ 
shells The nnt meat has a flavor that 
combines those of sweet almonds and fll ; 
Herts It Is one of the most economically , 
w'orth-while nuts of the globe It Is some¬ 
times enlhsl the nut of paradise. In refer¬ 
ence to Ihe primeval eliaracter of the up ■ 
per Amazon forests where It originates 
nie jumlM) walnuts of the west const , 
are someUmos so big that the measuring 
tape reveals a girth of six Inches, more oi 
■loss, These huge nuts are Always choice 
and meaty The empty shells are some 
times hinged with a small fragment of 
thin leather glued on, and thus used for 
tobacco pouches, coin purses, etc. 

T1h‘ singii. or little baby eoeoanuts from 
Chile, no bigger than nutmegs, yet with , 
the characteristic throe eyes and half a 
thimble full of milk, are worthy of pass 
Ing mention. i 

There Is too a Mg Import of luscious 
tropical fresh fruits In season—as the 
custard apple, oaten with a spoon; the 
mango; the sapodlUa; the guava, for pre 
serving, green cocoamits with a beautiful 
glossy flush, Imported for their distilled 
water-llke content, a most refreshing 
drink; and some two-score other fruity , 
delectables. | 

In fact, no visitor to Manhattan from anv j 
corner of South or Ctentral America or the 
West Indies need feel that he is a stranger ' 
in a strange lami so far as bis food Is 
concerned; for whatever bis country, hei 
can find in New York most of its good 
things to eat j 



Have You Something 
We Could Manufacture? 

A client, prociucer of Hollow Steel Forgings, 
Hot and Cold Rolled Strip Steel, Billets and 
Slabs, is seeking to expand his production. 

The plant, greatly developed during the war period 
in the manufacture of shells, includes an immense 
machine shop, ready to finish quickly and econom¬ 
ically any article made from hollow forgings. 

If you hold any invention as yet unmar¬ 
keted which would be suitable for a mill 
with the above equipment to manufacture, 
our client will be glad to consider it. 

Also, if you are manufacturing any finished article 
which includes the use of hot or cold rolled steel, 
we will be glad to place you in communication 
with our client. 

Communications addressed to this office will be 
filaced in the hands of this client 

THE AITKIN-KYNETT CO. 
Advertising Agency 

1328 Watnut Street Philadelphia, Pa. 
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X yvTioNAT. ABiTHMltTTC By Clnroticp E 
Paddock and Edward K. Holton New 
York and Ixindon: D. Appleton and 
Oompuny, 1&20. 12 ido. ; 232 pp , lllUB- 
trateU. 

The rcqulrcmentR of the vocational achool 
d the ibop call for an arithmetic mpeclalljr 



PATHFINDERS 
OF INDUSTRY 

Iaatrtun«att are au- 
thoritariva ioidaa now abow- 
iaf thoutaada of iadualriea 
tha way of battar mathoda. 
Bmpfoy tham to watoh oyar 
ayary taaiparatura (aotor io 
your proeaaaaa. Lat tham 
balp you attain aWatfaa of 
your t a mparatura probleaia. 


re economic* with Tyteu 
ftnd TytM enfin^en 
aid you No obtisaUem fos 


3^ykr/nsfrumnfCaiipania 



Scientific and Technical 

BOOKS 

Uniat 2SM tHhi M 5at aatittta 

S ELECTED from more than 7,000 
Book! BtUI in print Thia oatalogua 
is tha latest and baet list of taebnioal 
and aoientifio lifarature which can be 
aaonred. Oonditioiu in the publiahing 
bwintM on moat severe and it ia with 
diffioulty that many books can be ob- 
toiaed. For this reason this timely 
eatdtogue of botdes which can bs hod 
will bs poi^oulorly welcome. 

iViHt for cepu. 
Strttfrm on oipplkatioru 



OusDcist problems. 
Stabtino aro Liohtino Tbourum, Bom- 
KU 1 B 8 AND Rkpaibo. By Harold P. 
Manly. Ohleago. Frederick J. Drake 
and Company, 1820. lOmo.: 489 dd. : 

I Illustrated. 

I Aoy tepsirman with some slight knowledge 
of electric ItgbtlBg and stortlBg principles 
will be sided by this manual to a coigplets 
mastery of diagnosis and adjustment Trouble 
locstioQ charts ars followed by spprored tests 
tor dstsnnlnliig ths kind of t«QR sxlattttft 
this section Include* electrical testtng eqolp- 
mant aid Its use. The flnal sactioii emnlsu 
diagrams of both tatemal and axtsMal wiring, i 
. with ttla ebotaataristlM of uft apadhcatloM t 


Satisfied Customers— 

Our Greatest Asset 


jurroHoeiLM •upfuss 


Amkhican Ht'nn in tub Was with Oicb- 
MANY By Edward H. Furrow New 
York' B I’ Dutton and Company, 
1020 8vo : 223 pp 

The combination of science engineerins and 
Industry (bet. during the wsr enabled us to 
supply a istalog of 100,000 setiarate ordnance 


Thk Dawn ov Modkkn MitmrtNR. By 
Alliert H. Buck, BA. M D. New 
Haven' Tale Uulverelty Preas, 1920. 
8vo., 288 pp : 87 llluntrations. 

In the latter half of the eighteenth eenlory 





DOUBLE SEAL RING CO. 

GasMml Salas CMicai 2333 Michigan Ava., Chicago, 111. — Brtotthet m all Lttrf* Oftss 


man as for the physician and student 
Amekka and the New Kba. Edited by 
EllHhii M. Friedman. New York; B. 
P Dutton and Company, 1920. 8vo.; 

SOO pp.; llluatratetl 

In the revaluation of standards following 
tlie shock of war, qnestions of social and poltt- 


EARLV in APRIL we shall publish in book form 
the winning essay In the 

$5*000 Einstein Prize 
Essay Contest 

together with several others of the best essays subnutted, carefully selected 
extracts from a comparatively large number, and such editorial comment 
and supplementary material by the Einstein Editor as may be necessary to 
cover the subject in its entirety. 

Three hundred contestants competed for this pri*e; wherever one of 
them has succeeded in saying one particular thing better than any of the 
others have said it, this part of his essay will be found in the book. The 
book will therefore be, in effect, by 300 authors, many of them eminent 
scientists, and will comprise the beet that each one has to give. It will be 
the most understandable of the books on relativity that are reasonably com¬ 
plete, the most complete of those that are reasonably understandable; for 
the average reader It will bo altogether the best book on the great revolu¬ 
tion which Einstein has effected in the foundations of science. 

Every book of any account on relativity that has yet been put out has 
been exhausted within a few days of publication. There is one way to 
make sure that we will have a copy of this book for you—order It now. 
The title is 

Relattvlty and Gravitation 

The price is $2; or by mail, $2.15 

ORDER IT NOW 

Scleiitlflc American Pnblishlno Co. 

Mmui a Co. Woolworth BaUding, New York 
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“YouVe Reached Your Limit” 

That wa« the answer given to Krueger, a )oiing New York business man 
when he requested a salary raise at the end ol the year. 

“We afipreciate your services,” his employers said, “but you’ve reached 
the limit of your earning capacity with us” 

He resolyed to prove that his emjiloyers were wrong. But how’ 

An advertisement of the Emerson Institute in one of the monthly maga- 
ziru-s brought the answer. In bold blatk headlines he read- “THE 
EFFICIENT MAN NAME,S HlJs OWN SALARY” 

Efficiency! That was the answer 

He wrote for our prospedus. and spent several solid hours in reading 
and digesting it "If Eftcieniy will do for me but one-half of what it has 
done for others,” he said, "mv problem is solved” 

He enrolled—the lessons began to pass back and forth, and hnally he 
graduated Then came a letter from him. 

“Your course of study has worked wonders for me,” he wrote, “and 
1 feel that my future success in life is assured Mv employers, without 
solicitation on my part, have increased my salary $600 per annum 
Furthermore they have expressed a hope that I may still e4irn a great deal 
more in the future in their employ," 

What efficiency did for him it can do for you—and if your 
“big job” isn’t in sight. Efficiency will show you the way to find 
it. Send the coupon today and find out. It means doUars and 
cents, health and happiness to you. Send today and find out 
about the 

Emerson Course in 
Personal Efficiency 

Thousands of men have already enrolled—employed and employers, 
professional men and women—each seeking a different goal—each finding 
through this course a shorter, more direct way to reach that goal Efficiency 
is not records nor systern, nor red tape; it is not hurry nor bustle—but the 
way to get the most done with the least effort. For 40 years Elmeraon has 
been studying, preparing, teaching Efficiency. He is the President of the 
Emerson Comjiany of New York and twelve years ago that company 
undertook its first big work. The client employed 12,000 men; a strike 
was on at the lime With the help of the Emerson Company production 
costs were reduced 25 per cent, while the earnings of ihiB men were 
materially irwreased, and theie has not been a labor diflkulty there 
in 12 years The urnuiint paid Emerson and his staff was $1.50,000. 
Now the Emersem Company has over KX) affiliated specialists 
of the highest rank It has helped 200 firms to become efficient. 

What Eflcienry has done for Hundreds of Corporations ft 
now does for YOU as an indWidual in this Coarse. 

There is opening before the Ameriean business man a 


•anallr halpftil to tb« owner w1h> U tdk mrk tl>S;W*fc <C m 

repairman. tttlwnse. ’’ ' 

Amiicns Biutobb ahb Dubtho tkIB W«. Tja 
hHmow-n, N 3. : Mlchelln Tl» <Jo., ^toa: TM 

jaao. 8vo.. 56 pp, lltustratedMnup* 0°t»Pftny. DW-, .. 

and nltiiis ^ kWI ■ 

The traveler la told Juat what ha ahould thl* dhUogU*.' ghrSlM 
look for In Ainlena, from Its perfect Uothlc both eoattntMtS, mW ^ nWt < Uf 

cathedral to Its inaearoone and potted dock, matter, 0MrO, Mm* sad' tbf tWW. 

Nine Hbella hit the cathedral, but WHS Uttla th* foOWb dJaten«len aad «4e«Wte '«» % 
daniaan Ita wonders ore plctorUlIp unfolded. fSBtouetjr Woven Into the aWOMM te 
an are those of the Plconiy Museum, and la tka;t Hie fhonkhttal reed«r «an Intloi^ ^iul tft 
Hhetina la the oldest pla.vhOHse In Ftanee. derttand. ^ 

There la much Information for the motortet. OcUtnaMflBB Aik PpW««, 


The AtKiwHANT Mabine Mahtjau By aod Eft^arUd W. BgW- 

Cant Eugene K OTionnell. Boaton: rork: Iktiac Pltmaii and Itoiiji SW.; 

The Ynelitsman’g Outdo, 1918. lOmo.; RTS pm.; 75 niuatratlOBa. 40 tabM. . 
2t»3 pii . lllustratetl. *fte lie of compreeeed air >i ^ttnj^ 

This collection of nautical Information Was tMdnf oxtended. Thto eoeaprenenw* 
primarily Intended for apprentice* on, oar train- deats With tU compreeslolB i eapftnSlOB, kX- 

Inx ships, but all enfaged In aeafmrlag oeco- hauat and «aw, giving wprkedwtrt eUdBlpIt^, 

s hints on senMaaatUp. It Inveatlaates the air lift pamp and mathc- 

?elgn murine anglnw and matlcally aoalyaoa Its tctloa: trp« of oem- 

productive of a better preaaor entvfS. controls, and receivers a» 

rr m their dutlea and an niuatrsted ahd described i ahd tba return air 

iHtions for higher grades. sy«t«n with Its r»»t potentlalttles Is expteiaed 
VND Mir»nANAT.Tin8 OF 

lort Schneider, M.D.. '>"• f aT**’'*:*^ ^ 

?hi.i y. Binbtrton's 

r, 1920. 8vo : 262 pn.; pracOeal auwestiona. 

The Leading Facts or Amxuoah Hi»- 


Koods . By Albert Schneider, M.D., 
fhXi PlillBdelpihlii 1*. Blnbtston’s 
Sou nnd Company, 1920. 8vo ; 262 pp.; 
181 llliistrntlons 

Willie tills text bean chiefly upon military 
reiiulrements, all food analyalsta may prallt 
jy Its crlap jot comprehensive Inatructlon. 
It Includes the mlcroanalytlc examination of 
s'uler and other beverages and gtvea a work- 


by Its crlap jot comprehensive Instruction, 1920. 8vo., flOO pp.; mttpll iUld lllug- 
It Includes the mlcroanalytlc examination of tratlonn, 

water and otber beverages and gtvea a work- Tbla achool text la ao weIC known that It bi 
log basis for finding the decompoflHon Umtta only peceaeary to say that the new edlUoo In- 
of food by tbe earns direct method. Ae com- corpomtee more rtcant evsnta4|| the same xplrlt 
blned text and laboratory guide, tt U adapted of elmpUolty accuracy and hawgirt^tty. The 
to college needs; and It proposes food mt- elgnMeenl facta ef hletotjtjhwikhnHnd, 
Inga founded upon, years of solid experttnee, with onwrlng Judgaient, end'•hwnMgte'mayeb | 
with an endeavor to be fair both to nianafao- before the reader’s eye In a colorful proceaeton. 
turer nnd consumer The close relation of Thorough rovlrion la dlaemmlble, and our part 
suitable food to race welfare maket Cbilt a the great war ta bHedy ImHeated. The 9- 
aubject of great Importance, luatretlon* end maps have 4 mm cnnetully ee^ 

Inventions Their Development, Pur- 
chase nnd Sale By William B Balt. Gage Design and OxoB-MAKimi. By 
New York. I) Van Nostrand Cora- Erik Otoerg anti FrnnltUn D, J<m«. 
panv. 1921). 8vo ; 230 pp. Nhiv York: The Industrial Press, 

Profitable marketing of hi* Invention ie the 1920 8vo.; 810 pj).; lltustrated, 
goal of the inventor—a goal seldom obtained. There la a distinct relathMiabtp between the 
for Invrutlon and aalesmanablp are qualities “*cd and manufartuFlng eneta. Thle 

rarely found In one Individual ThU book Inslsta that tolerancee be carefully baaed 

sets forth broad business prlnclplet and con- «!«>“ working requlrementt, Slnca there la soch 
tains many siiggeatlon* for Intcrmtlng capital, * thing aa unneceaaery and eoatly accuracy, 
chooaing n partner, end engaging In bualnesa The trealiee presents the deretopment of gag 
for oneaelf Other vital questions are hand- Ing ajstema for Interchangeable production, the 
led What 1* my patent worth? Just what design of nuinereua types, predalon maeblnlnw 
privileges does it confer? What are Ita beet operations, and the modem devleee for gage 
talking points’ These ere answered In a meaaurcnient It emirtiasUea the ImporUnee of 
manner that should set tha feet of the aver- the relaUon between the gaging ayatew and 
age Inventor In tbe right paUi. and enable 'he design of jigs and fixture*, eetnbUiihe* 
him to avoid many mlatakea be»c principles, and akllfully seta forth meth- 

DYNAJttc Symmetbv. Tlio Oreok Vase. "‘'"•“Hng and testing with genarou* 


By .Inj Hiimlildgt* New York and 

I New Hiiven, Conn • Yale Univeralty Itt'SUT’fi Histobt or Fbanc*. Tranalttted 
BresN. 1920 4t<) . 161 pp ; llluBtrateU; !»’ M Cary Edited by jranes F. 

I 10 plates Jameaoti. Conttnued to the year 1920 

The later, and better, Greek design aban- l>y Mttbetl S. 0. Bmlth N«W York: 

doned the linear unit of measurement, which Tboroaa T. CpDWell Company, 1920. 

produces “static symmetry,’' for a method 8vo.; 792 pj>.; colored mnpa 
iMsed upon area, which produced the eiqnl- publlaliea here In 1889. thU aUudaM 

mow as a atrlklag example '*<»'•' *PP«*r* In a new drew, vrith an appM- 
metry ’’ To such eenclu- '*•* ‘bat should make It doubly attracUvi to 
deep study baa led bln school, the library and the home, 

ok recovera tha tacboloal RyMBIOBia. A ttodo-Bhyidolo^CBl Study 
Greece and ahowa tha cor- of Evolution. By H. Mhiboltaer. 

elr rwnita with form ar- London. Hottdley Brotbom, I9M. 

nta. tracing both type* of 8vo. ; 296 pp. 

law that akeet* deatgn aa BvoloflOD, IHm the god Blva, baa two tac««: 

realletlc represootattooi Darwin painted the kteraer one. Onr praaent 
niY By H. H. St^erv- ^9ima the fairer coantMoa^ calling 

Davlf. Brothel266 “ 

8to ; 91 pp. tyinbloirta wbicH lndu(l«» parultlBBty Ka 


FREE — This Book 

14 Cbaptars — In Colors — Illaslratml 


w 

Send fi>r this book It shows you the one “Short Cui ib 30 IniwAwa 

Success It tells you jnat what Efficiency la—whal it has "iSwr*ih 

done fill (illicrs —what it can do for you 

Your in XI Htep is the one that counts The road to Efficiency / 
and aii<ic«h nr to inefficitmey and failure—awrl clone to- / my part your book “A 
gciher -hut they grow wider and wider apart—till finally / fihort Cut to OueeaM 
ihiy ran niicr be joined again Remember tUl tomorrow / 

and next day will take you a little funhey off the right y ,nd “Btory of Emeraon," 
way. Take the right road now, sand thl* coupon today. ^ jj , 

THE REVIEW OF REVIEW* COMPAHY / , _ 

SO IRVING PLACE. NEW YORK / Address ... 


OiCBAMtc CiiKMiaTKY By H. H. St^erv f"?" calling 

aon DMtd.m Davlg Brother*, 266 “ «<«»»««« 

Strand. W. C. 8vo ; 91 pp. tymMoRa which Includes paraaUIsm, tt* rory 

nic questioning of the conclualona of Beger *»rirtte»U Home remarkable bat atrongty aup- 
*nd Berlin by the newer school of cer«n|ata eoncloakma emerge; tb« vlUl rftle Of 

la refleiiisl In this work. The author regard*. ^ evolution, the dependency of 

ceramics as hlghlv initahle tor college atudy, ««ectlTBiie«* upon the mewtin! of bfol*- 

In that It provides a natural nieens Of traual- eot^JeeaHon that went to Ita flabomtion; 

Hon from geology to chemistry, and nnitw **>* tkoAmey of predaceous teedtt^, tsWaid 
these branches with mathematics, physic*, nnd kOonetriMlty and the extinction of gpuetek; tbk 
engineering. 1’he text dlicusaes geological <»n?toy*Wi* by food «f direct paychte tnaueanSM - 
orlglDii, iind cnrrliia tha student through hll ^4 W uf 6>1» antboy’* Fork Wkht tu 
procemws from clay nutlysla to firing tbe MJ* »ymbioaU-4t W tU»ototiT4, 

ware and teal lag the IlntDhed product. IbUgfatlT* and directive forem . 

Motoe Cab Ui-tiotATWINO Phlladglpbla: Tr* CfenSAT Brggx. Stwici!. py WUltiufi 

The Hlrat ttoger 43oropftny, ISai 8vo.; Eorter. Vevf York: B. W. 

180 pp . niuBtrated, ' iMo 1980. 12mo.; 2«5 pA 

The upliolstery of * car inlnl«t*l* to two The OMWCicMIow oWagv M *gffi^UMl«\4Wllt 
need*, appearance and comfort. alM ^dd«« Of the qneation, and wlH- Hlla 

here la to famllUrlae the atUdOBt wlXb tb* tiwr WkFW Of a gnat sflCkk &PR!.lb* «!«%', 
technical and artistic rCqulwaamOs wT jlBi of * «bl«f oggabjiMK . la 

renitd .trimming, a md* that oOcr* « FamOr FoKm fiMUy tdlk .FtMU'1^ 1 » JIn, aMMM&w 
nemttve uemmatton to the^gmtdtteqa'auWiwWIi LlfiV 

bbn sctpiaiaMa artth thu-abep, ' iwl) * W > l* , «Mltr ; 

Mid nwHtod*, pbto «B*‘-4bft*d> T )'W '' 






¥*». csqtiv, «*;»« 


P««MblMd WMlcly Icy 
SOMcAmm^^yk&AihsCo. 
MM* »Y«ft(. N. y. 


Prlca 15 CmU 
20 cant* in Canada 


in 3 











What 

Pierce-Arrows cost 

Do you think that Rerce-Arrows are 
high-priced? Do you think that they 
cost more than other trucks? 

Youll be amazed to know they cost no 
more than any good truck* With stand¬ 
ard equipment added to the chassis price^ 
they often cost less. 


factory for n 
^ ^ truck could I 

* pare our prit 

ierce 

Arrow 


With the finest tool equipment and a model 

4 factory for rapid production, no well-made 
truck could be laid down for less. Com¬ 
pare our prices with any well-made truck. 


CHASSIS PRICES 
2-ton$§7SO 


5-tan S70D 
AU PrtoM 


THE PIERCE-ARROW MOTOR CAR COMPANY, BOTAIO. N. Y- 
















What Becomes of Our Coal? 

OW ni«nv cUlwns reali*c Just luiw oiir coal sup- 
I>llps nrp beinc uswl and tn what extent they are 
beiai; wasted? It is a serious question and one that 
Mhould have the careful consideration of every large 
and small employer and also of every householder 
At a re<-eut meeting of an American steel Institute, 
fteorge Otis Smith, director of the U 8. Geological 
Survey, gave a lugld portrayal of this question which 
should be fully understood by every cltlxeu. In dls- 
euesing the question as to what becomes of our coal, 
he prwiuck'd a chart, which our artist has plcturlaed 
at the left of our drawing, revealing the disposi¬ 
tion of the Individual miner’s yearly output of about 
1,000 tons. The ball of coal shows the uses to which 
this 1,000 tons are put’ Including both anthracite and 
bituminous coal. 

In the matter of losses In using coal there are some 
surprising features In all there are eight principal 
sources or causes of loss. The first jcolumu of our 
chart represents these graphically. Dnder ordinary 
conditions of mining and firing, out of every 2,000 
peniwls of steam coal In place In the mine, only about 
76 pounds are converted into mechanical energy—a 
most surprising fact. The other 1,024 pounds are 
either unavailable or are absorbed by the eight losses 
shown In the sections of the columns. This means a re¬ 
covery, as proven, of only 4 per cent of tlie resource, 
assuming steady operation. Allowing for further 
losses due to bad load factor, as is shown in the second 
ctftumn, the recovery, as proven, becomes perhaps I to 
2 per oent 


In discussing the average and best practU'C in coal 
utilization, this authority produced another Illuminat¬ 
ing chart reproduced by our artist as the second col¬ 
umn end third column, comparing the average present- 
day practice with what Is consldcrcst the best practice 
Tills diagram shows that to develop l.CHKl horsepower, 
a tlieoretically perfi'ct steam engine and ladler would 
require about 000 iiounds of coal Actually under or¬ 
dinary practice we mine or dt>atroy iiorbaps ir>.70() 
IMiunds of coal In the seam In order to develop the 
{Minuda of energy The best practlfc dis-s the sanio 
work with about 1,.'12<) iiouiids of coal In other words, 
the best practice uses only a tenth or a twelfth as 
much as the average The losses in average practice 
here shown are calculated aa In the first column, ex 
cvept that in this ease allowance Is made for the addi¬ 
tional loss due to bad load factor 

Honeycombs of Aluminum 

T HK uncanny Instincts of the honey la?e. marvelous 
as they are, can Ih> mati-lied by man with human 
ingenuity which Insures much more eftlclent honey 
production The Instincts of the liee which convert a 
tree hollow Into a hive are as wonderful. If not more 
so, than the human Intclligenco which concelvcMl and 
I)erfected the modern hive, hut the modern hive fa¬ 
cilitates the vastly better storing of honej So la It 
also with many other details of modem apiary manage¬ 
ment. The honay bee attains maximum efHciency only 
under human assistance and control. 

A new demonstration of this la a recent Invention, 
the aluminum honeycomb. The honeycomb, for 


centuries, projicrlv bus beim a scientifii wonder As 
a problem In mnthematles, its (‘onitrnetlon would 
ehnilenge the knowledge of the most erudite Not 
(aiaiiering witli Ms essential construction, beekcejilng 
\cars ago liitrodiKsul the movable frame Now, the 
< omb Itself, made of aluminum, Is being supplied to 
progresslxe Is-ckcoiMTS 

The ulnniiimm honeycomb, an exact re[)roduction of 
natural tsimb. Is (onsinicterl by folding back and 
forth a single strip of crlmixsl metallic aluminum This 
IS done until enough lells have been fornasi to fill a 
stniularrl frame I'lien six wires are threaded down 
ward through the folds to bind them Into a sidld 
whole To faellllate disinfecting, siniill holes (oniicit 
the cells of the two faces, so that bidllng water or 
live steam can freelj laiss tlirough 

The niumlniim honeVLomb lias several ootstntullng 
advantages Melting down (aiiiiot occur Immediate 
storage or egg simcv is alwavs available luscusc Is 
controlled wltlioiit loss of fixtures Hanger from 
moths Is nilniiiiiitcd Drones are inosl efreitivelv oon- 
trolletl 

The natural question arises, how do the la-es take to 
the metHlV Some him-cIhI pains are Involvisl at first 
When manufaetunsl, the nlnmlinini (smibs are given 
a thin coating of Is-eswax l!eokeei>ers use them first 
as extracting csiuib.s, iirefernblv When IntriKlueisl for 
brood rearing purjiOBes, the la-ckeeper enudoys combs 
W'hlch have already lasui used by the Ihs>h. and an 
aluminum tomb is alternaUsl with a natural csimb 
'I'be liest time to start bees on the combs Is daring a 
good honey flow 
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'/7/r iihji (t ui lliix lutinial tx to ifinrd a'furalcli/ and 
liKidlii the lull'll xiutUi/u tniihanirai anil itkIukIi ml 
nfwx <>] till’ ilai/ l» a iiiilJtl jiiurnal, It ix in a poxi- 
tiim to annimni c inti ri’xUny ili'i elopnu-ntx Inforr they 
ari putilixliiil I'lxt K'hvt C 

The lUUhn tx plait to hare xuhmilled to him timely 
aiitetdx xuitahlc for Ihexc (iittiniiix, expeetaltu u'hcn xurh 
nrlulex aii' neronipanleil hp pliotni/i nplix 


A Call for Cooperation 


T lII'llUO Ik 
liKiu'<tr\ li 
lotullv ffir 
colli'ctlvc Intcri'ht 
iu< HurniijiKliiiK I 


urcat fonti'i of popiilntiou, 
IKtlviti Whifll OUllx MO 
((Muicriitloii III haiitllltiK ItH 
IhlMiid ol MimhiiltHii mill 
Iv jH'ii|il(‘(l ri'Miili'iillfil and 


Mti'p toward tliiM Koiil \MiM taki'ii wlun tin- t\Mi Htiiti'M 
of Now York and Now .Ioimw iiiipolntod, moiiio two 
VoarM ajfo, tin- Now ^ ork and Now lormw I’mt .ind 
tlarlior 1 )o\olopinoiit (’oiiiiiilssion Altor r\liMiistlvo 
ami lilftlily oNjiort sliidy of llio ijin Mfion, a foint roport 
htiK lioon ihMiod winili Oiialit In ho road h\ omt\ olti 
jien llvltiK in tlio dlslrlit loM'iod h\ llio ropori nud 
tlilH iiioans hv nl'niif olylit inllllon jioopio 

If tills (troiil iiroliloin Im In hi- snhod In ii workahlo 
faMlilon, HO tlinl pii'-K'ni;! im nnd fioinlit uniy ho traiiH- 
forrod In tlio li ant tmio and Ini IIk- loasi iohI, wo iiiiint 
rojili'Ao that the phvsloal oIi'-Lih lo to tiniiHpoitalloii 
Iirosonlod by tho llndHon UIm'i |h not iioi ohmii lly a 
polltlonl oliMtai'lo llltliorlo il Iijih proiontod iniinli Ipal 
and Htato ooi'iporalioa , ho, iiIho, in Iohh ilouroo lni\o 
tlio wiitors of llio Harloin, llio lOanf Itlvoi, and Now 
^ oik Iia,i 

lllllioitn, laiiioortod aollnii in inattorH of tniiiHporta 
tion huH 1 0011 Hniiiowliiil liandii iippoil hi Hoilhnial projii- 

dii-os and dlfloio.. within Iho i Hi of Now ^ ork 

ilMolf, wlillo on tlio Now lornoi &ido of the ihoi, tlio 
polltloal Hiihdli iHinii IS roprosoiilod In nioro than tnrli 
Noiiuiato iiiiinloiji.ilitii s, iani;inj; from Nowink a i Itv 


lirodui tH loooiiod from oInowIkto or raw maloiialK 
ilMod horo III iiianiifnoturi’ IIoiihIiik, wo do not havo 
to ho lomindod, Is an nrnto prohlom, nnd Iho Inndi- 
iliincy of tormlnal fni'llltii’a for IinndliiiK hulldinc urn 


terinin iUhi ourntroB now constniotlon Ocoaslonally, 
mariiio and ottior strlkoa out off tho tlow of food Rtiiff* 
'llio woiithor, too, pla.is ItH jiait t'oal Is froxon In 
oars 111 llio .loraov iarils. lio Jams proionl fioo inovi-- 
niont of loal haruos, so that iilthoUKh thoro niiij ho 
null 11 I'o.il within tho distrkt, transit nnd IlKhtiiiK coni- 
jinnloH halo boon lUroatonod with shiittini; down for 
liiok of fool 

Itiit In addition to tho otjcht inllllons wdlliln the 
niotiopolltaii dlstrlot. thoro are ahont hI\ millions In 
Now \oik and Now .lorsoj hoioiid tho limits of tho 
dlstrlot 'I he}, too, pay port of the Imrileii of Inado- 
iinnlo torniinuls at Now ’1 ork Tor this jioil Is a prl- 
nnirv dl.HtrihutinK ooiitor for iilaoos as roiuoto as lliif- 
lalo and Atlnntlo City 'I’ho prohlom has also a na¬ 
tional aspoit '1 he trade of tho whole world has sot 
Hod upon Now ^ ork as tho natural Kiitoway hotwis-n 
tho Interior of the Hnlloil Stales nnd Itself N'oiirlv 
all tho most important trunsiitlantio linos have Iholr 
loimlnnlB here rrina-r faillltlos for sldppliu! niiiln 
throiiKli this port, whhh wo haio not at present, would 
helii the farmers of tile loniitn 

In a rooont artlile we n-forrod to the hulldini; of 
tho Nortli lllior lU'lduo an a solution ol this prohlom 
Tho hridko would eoior tlie wdiole phase of railroad 
nnd rapid transit mtiko and aiitomoldlo and konernl 
M'hiiiilar traltli The si home of tlio 1‘olt and llartior 
('ommlssiou deals only with one oloment of lids Croat 
ijiiostioii namoli that of Iho iltstnhiitloii of frolcht, 
tile fiMid sliifl's nnd niiscolhineoiis llchter inorohiint 
fielcht heinc hroucht from a distiilaillnc yard In 
lersoi (’ill l)V means of innnels to leitain disinhiitlnc 
wtirehoiisos siatteied thiouchoiit the ilti Tins report 
will hi taken up in tiilioi detail in an earli Issiio, 
when we shall illiislralo tho ion noiel and extremely 
Inteiosllnc method pioposod hy tho C'oiiimiHslon uh a 
solid loll 

Decline of American Aviation 

I r Is liesi to look fails si|Unrely In tho fare and 
reali/(‘ Hint then- has hoen a doploialde doollMo 
III Anierltun ailatlon siiiio liihs Kipmlli true 
Is It tliat althouch tlie future llis In tho liniids of 
(’oncioss, that hody lias done ion llllle to stoji tho 
di'luK lo If ('oncioss sliows a helpful iittltudo, passes 
Hio noiossarv locislatioii and provides a rensoiinhlo 
appiopi lalioii, this loinun, which saw the Idrlli of 
iiiiation, will take Its nchtful place us its h adinc 
modem expoiioiil 

liiiniedintoli after the Ariulstlie, American neronau- 
tliK consistisl In the I'nltod Stutps Air Sen ice of 
-l.itiHI oflleors and IT.TdiHi men, nnd In N.ival avI.iHon 
thoro wore oier ;1,(HHI otileors and •17,(KK> men Wo 
possessed l,'),(kH» Amorlcnu hiiilt iilatn s and '_’(l,0(K» on- 
clni's liiicsti'd III Hie airiilane industry was ahont 
Kk) luillion dolliirs of lapital, and tiie force of em 
ploiees, liioludinc the Rpniee force, lia hided ^rid.lHIO 
men and women Today, tlio I'liltcsl .'st.itos Air Sory- 
loo coiisislM of 1001) oflleors and men, nnd in 

Naval .\\latlon thoro are (iJt odlocis and d,(!27 min 
with aiuilioii inline Onr oipiipmont lonsists (if oh- 
solete yyui iniiloilul and a few linniliod oypoilmeiital 
airciaft and onchios As to the Induslry, )diints ullUsi 
yyitli tho amiiift industry diirlnc the yvar liuvi- r<'- 
yerled to tlieli ollchuil lines of Imsinesa, and the 
capilal romamlnc In this Industry' has shrunk to hi 
million d<illiirs oi li ss It i« doiyhtfiil It tho omployoos 
all told niiTiihor 1;,1HI() 

liiiiuediately after Ha- Armisthe, onr nllh-H under¬ 
took the (IK oiiiiicemeiit of dill iierniiutlos aa the 
surest nnd most ooimoimonl moiiiis of provuliiiK na- 
Hounl soeiirltv In the air Thei did tliln hy the paBsace 
of sviiipaflieHc l.iws leculutinc aerial tratth , hv pro- 
ylslon Kcalnst dnmplnc of obsolete forclcn aircraft, 
hi Hie esiahllshmeiil of air routes and terniiniilK, hy 
the (leielopmiiit of tho air mall, and lastly hy rocoR- 
iilthni of the fart tlint tho alroraft Industry cannot 
siirvlio if Hio (Jovonimont eumpoto with It In tho pro 
diietion of planes and onclnos llonoo, our allies limit 
work 111 (hiioriimeiit Hhops to oxporlmoiit and roBonroh. 
and dopoiid upon private industry for tho development 
of ih'sicii and all iimnufai ture and proiun-ment 

Kxcept for the enfahitshmoiit of tho Air Mail .Service, 
('oiiKn-sN has done hut little for tho Industry lu thin 
oonntry, and it has rewarded tho fine roHiiltR achieved 
In onr Air Mall Service by ciittltiK down the modeat sum 


asked for Its continuance and Improvetftent Every 
(Itlzou is, or Bhoiild he, interested in this quegtlon, and 
lie should make it his diiiy to iinpross upon the 
of the Senators and UciiroHciitiiHves from hla d||itrict 
timt he is (siiicenied In si-cint; the airplane industry 
stimiilntod hy lihcral I'ederal support, 

Jane's Fighting Ships 

T IIKUE is proliahly no hook devoted to ^aval 
alfiiirs that 1 h mort' widely known than the 
niiiul annihil entItUsi ‘Mane's FlKhUiiR Ships,’’ 
wlihh was founded in IHIHt liv Fred T. Jane and Is 
now (slltcsi liy Oscar I’nikes, who is well known as a 
(oiitiiliutor to SiiENTuii Ammikax reiidetM liy his 
illustrative and dcsi rlptlve work, and hy Maurice 
ITeiidercast The 11)'_’() volume is a coinproheiiRlve 
work of 1577 pa«os, nnd like Ks pnslors'BBorg is dlstln- 
kiiisliod iiy the Knot extent and detail of Its naval 
iiiformntlon It contiiuis n plioloisrupli or a diaRram 
of prnctlcnlly every wiirsliip of im|i Ttanee in Hie vari¬ 
ous iiiiiles of the yvoild, and wllli eacli illustration 
tliere Is a mass of data nfl’ectliiR Hu* armament, mo 
tlxo power and date and plnci- of (oiistructlon, tOROther 
wltli a scries of notes wliieh will he yielcomod by every 
student of naval nlTnlrs 

The yslltors slate Hint thi' leieiit Issues have l)een 
liauiiMTod hy Hie (Usahlllllcs arisliiR from the late war, 
sinh us the partition of ex enemy wnrsbips amonR the 
Allied and l’nUi*d States uayies, the nomination of 
warships i hosen for the (iermaii poRt-wur llect; nnd 
the dlspoHiit of iinlinlslied Herman naval vessels 

III the llnllsh, French and ItuHun naiiil sectlonR 
fnll-piiKi lahles luiyi* heen added rIvIiir detulls of ex- 
enemy wiirsUlps riH'oiviHl hy each country for “propa 
Kaiida and expcriinentu] purtiosoB" Similar para- 
Rinplis have h(‘(‘n added to Hu* ITnlted States and 
.lapanese naval seetlons These vcrbv'Ir are to he 
Inokeii lip, oi destroy (*d under experimental tests, and 
they do not ((institute an addition to the MtrenRth of 
Hu* navies of the powers to which they have h(*eti al- 
lotted Ilenei*, In tills annual there will he found no 
illnsfrafloiis and destrlplions of these ex-enemy ves- 
H(*ls 'Ihe Mime (snislderntloris aceount for the total 
ahollilon (if Hie former Austrian Navy ReelUm, 

An Important Improyement n Intos to the dates at- 
fn(h(*d lo )ili(i|oRinpiiie llIustratlonB. These dates Rive 
.ipproxlnniteli tin* year of the (Irut eommlsslon of the 
lessds, or Hi(*y rIm* Hie (sllHiai of thi* annual In wliieh 
Hie VKiis fiist appeared Also, the matter of torpedo 
cruft [dans has been thoroiiRhly linPstiRiil(*d unci dla- 
Rriiuis have hern added of all modem tvpes of de 
Mfroy(*rs and torpedo hoats, wherey(*r they could tie 

Under Hie lusid of Hrcnt Urltaln will lie found, for 
tin* first tiiiK* In tills annnnl, filioioRroplis that cover 
Hie entire piiRc Tills luis lie(*n rciul(*rod n(s(*sHary by 
tin* rapid Rrowth In size of Hie modern ball le crulaer, 
for Hr* ordijinrv photoRrnpli, Jhi* inches in width, Is 
found to Ic inadi^innlc to deph t clearly the details of 
Hiese Rreat shijis (’'ons(*(|ii(*nHy, wi* fliid that the jiho- 
toRnijilis of such ships ns the '■Jii-nown'' and the 
‘Hood" cover tin* full KSIihIi width of the page, as do 
also tlie oiithoiird profiles and deck views of those 
ships 

The sllliouett(*s of United States warship tvp(*S In- 
(lii(l(* this year a consideruhle nnml)(*r of new official 
drawliiRs, while Hie ship iiiiRes eoraprise plans of all 
Hie most modem types now under construction These 
I lilted .States [(hotoRrniihs were placed at fhp»disposal 
of the editors hy the Uiiltis] Stat(*B Naval llis'rultlnR 
Iliireiui Due attention has also liecn Riven to tin* Im- 
portaiil siihjccl of the estnldlshnicnt of naval bases re- 
(pilred hy tho new United States Uiieinc Fleet 
■lapiin also receives Biieclal Htl(*ntion this year, In- 
eliidiiiR new and exiliislvo Information as to the past 
and proJ(>et(*d expansion of the "Imlmrial Navy " A 
nnique feature is Hr* collection of photoRraphs of the 
.InpiuieHe sidmiiirhies, the first of Its kind eier ptih- 
Iishfsl Novelty Is Riven to the sections of France and 
Italy by tin* iiddltlon In this issue of various ex-Her¬ 
man and ex-Austrlan warships which are given under 
Their new French or Italian names Under tho Italian 
Hectlon will he found photoRraphs of those most Inter 
estliig vessels, the “Italian Mobile” Batteries vvhlcdi 
were called Into existence during the war and played 
such an Important part therein. 
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E3«d:rU Tncttbit on Cnnidi is bolng discussed 
MteaetTetr In France, at present, in view of the large 
voloeae of trafflo which those waterways are to handle 
in the no distant future. The auggestlou has been put 
forward that the 8t Quentin Canal be supplied with 
ritpctrlc current by an overhead trolley wire, and that 
special electric tractors be employed to haul the barges 
through the locks. One of the several electric tractors 
lielot experimented with will soon be Illustrated and 
described In our columns. 

Veiwmiela'a Radio Plana.—A definite program has 
been ostabllrfied by the Venezuelan Oovernmetit for 
the Inatatiation of twenty-two secondary vrireless sta¬ 
tions. Oontracls have already been uwar<le<l to an 
American cltleen for installing wireless towers at the 
following points: Maracay, San Orlstolwl, Mnracall>o, 
Puerto Oabello, Ooro, I.a Gualra. and Cluiluil Bolivar. 
The Btatlon at Maracay has been equipped with a five- 
kilowatt set purchased from an American concern, 
and orders have been plactnl with American concerns 
for three other 5- and one S'/j-kllowatt set 

Ermra in Radio Direction Finding are believed to 
be due to two causes: First, deviation of the waves 
In their passage through space; secondly, lis-al Inter¬ 
ference at the rec-eivlng end. The first cuuse Is proba¬ 
bly Incurable, ae<-ordlng to a recent Issue of liailio 
Keview, but the second Is now being Investlgatisi It Is 
pointed out that In practical work Htteution is con¬ 
centrated on eliminating errors rather than on Inveatl- 
gating them, and olisorvcrs are asked systematically to 
collect data of such phenomena for Investigation Local 
errors are roughly groujied under four headings 1 
Masses of metal, especially Iron 2 Large conducting 
or partially wndnctlug snrl’sfS'M .S Tnne<l circuits, and 
4 ix>nk-distauce telegraph and telephone lines 

A Merrory Cenlactor that fits into clips has 
lie<*n placed on the market b.v an American miinufnc 
tnrer This forms a henuetlcully scuk-d circuit-break¬ 
ing device which can lie used as a switch or to make 
and break an electric circuit rapUll.v The contactor 
consiats of u glass tntn^ containing a quantity of mer¬ 
cury, an Inert gas aud two lontral ele«'trode8 with a 
gap Iwtween. T1 h> eleetnales are connectwl to outside 
brass caps at each end of the tntie The simplest t.vpe 
of these contactors Is ois>riited by being tlltwi so tlint 
the meri'ury makes and breaks the circuit bctwwn 
the electrodes In the rein\ form of construction the 
necessity of tilting Is eliminated bv the use of a hollow 
Iron cylinder which Is IIikhI with an Inner sleeve of 
imrcelaln The gap between the electrisles is Inside 
of the Iron cylinder. 

Gases for Electric Lighting. — In a recent paper 
read before the American Institute of IClectrlcnl Kngi- 
neers, I). M. Moore traces the early development In tlm 
use of lumlnlscent gases as sonri-es of light leading to 
the Mfwre tube systems containing nitrogen and carbon 
dioxide Such systems ois’rale at a pressure of several 
thousand volts The Introduction of neon on a com¬ 
mercial scale enabled ranch smaller tubes to be useil 
la<mps with a 3-m gas column will o[HTate on 220 volts 
at als)Ut 0.(5 watt i>er candle-power without any trans 
former, but some starting device Is iiooessary How¬ 
ever, a type of neon lamp lias now Iskmi develois-d ex- 
l)erlraentally which will fit Into an ordinary glow-lamp 
holder on a 220-volt circuit, and requires no starting 
device. Hucb lamps de{>cnd on the utilization of the 
negative glow, and yield a yellow light of alxait 1 
• HuUle-power at prestmt tsmsnmiiig alsmt lii w-atts iter 
caudle. 

Increased Use of Electric Service.— Some very 
l>ertlnent remarks were recently made by Donald Me 
l>onald^ vjce-preeldent aud general manager of a gas 
and electric company of Lonlsvllle, Ky , In the course 
of an Interview He says In part "There is n bright 
side to the public utility situation created by the 
war Users of powc^t- have had their attention called 
to the certainty and rellsbUity of central-station serv¬ 
ice. With coal at famine prices and difficult to got 
even at these prices, power users have turnetl more and 
more to electric' aorvlce; tho result has been an onor- 
mens Increase in the output of eleotrlclty for power 
Even In tlie field of domestic lighting people have 
found that plenty of light In their homes means a great 
deal in the way of comfort and comparatively little In 
the way of cost These conditions will remain after the 
causes which brmigbt them about have passed away, 
Cost of operation is slowly, but surely, coming down, 
while people who have become aequainted with the 
luxury and convenience of electricity will continue to 
It much more generously than they did in past 
year*.” 


Sdence 

Caterpillars As Food.—At a recent meeting of the 
Kutomulogicui Society of America. Mr J. M, Aldrich 
of the National Museum sUitetl he lound a small trib<> 
of Mono I.ake Indians whkh canght and dritsl s ton 
and a half of caterpillars in u season for fassl 

Death of Prince Kropotkin. —It is not often that a 
man of selenee omiples the rftle of revolutionary 
leader. This is the case with Prince Peter Alexelvltcli 
Kropotkin who has Just dio<t He was a great Kiissian 
geographer and writer on iintnrnl history subjects, 
but twas a proscribed Nihilist as well He hud a most 
picturesque existence aud was identified with all kinds 
of plots and revolutions. He wrote manj scientific 
articles for English reviews 

Approaching Visit of Madame Curie. —The foremost 
woman scientist. Mme t'urie, who witli her husband 
discovered radium, will visit Ihls i-ountry In May, to 
receive la iierson tlie Willard (libliN gold nieilul, which 
no W'omnu has ever before ri“cel\ed Incidentally, she 
will be pr«>m‘iited with tlie desire of her lieuit for "ii 
gramme of radium all my own ” 'I’ho women of Amer¬ 
ica will make the present niiBssistcd bj donations from 
men The market price is now- iihoot HiUto.iSSMNi u 
gramme. 

The First Whale with Hind Legs has been caught 
In British Columbia This was desirlbed at a reieiil 
Iwlnre held at the American .MiisiMiin of Nntiinil Hls- 
torv. The legs proJ<‘<-l some four feet from the tuslv 
near the tall, and are iiboiit sl\ Iticlies broad, the 
bones being covered with ii tbbk laier of blubber 
which maj or may not have coiiIiiIiuhI musile The 
whale, a female fifty feet in length, vvus unfoi tniiiitelv 
not pivst'rvetl at the Vietorlii vvballiig stutloii, where 
It was brought in, and one of the legs was bioken olf 
bv those milking the euptiire 

Carbon Black under a Cloud.—It is strange that one 
of the lightest KUil bliiikesl Kubslaiices known should 
be under a elond, even if a legal one Ibis valniible 
substaius- which makes piliitliig possible, vvbb li makes 
rnbls'r llres voniparutivelv elieap and wlileli makes out 
foiiiitJiln la'llH black, is scilonslv iii<-iia(;ei| !>> laws uiid 
legislators In a niimhei of Stales in ilie naliiral gas 
bell 'Hiese astute geiilleuien have siiddeiilj discov 
eied that the voiintrv Is going to min, owing lo tbe 
wasteful use of natural gas in pr<Klii<liig <'iirbon black, 
and In Wjoining Ibe jiciialtv Is a day for at 

H'liiptlng to make the- lliift} pigiiient wbieb was di-- 
SI ribed II few weeks ago In our columns 

Telephone Pole Specifications.—At the request of 
the Dverhend Sjstcnis t’ommlitee of the .National 
Eks-tric Light Assis latum the Korest Prodnits Lnborn- 
torv Is (>ulleetlng dalii on the luiier and strength of 
various (sile speeles Including Southern I ellow Pine 
Chestnut, Western Ited ('islai and Northern \\ hite 
Cedar, In order to eheek iqi, or, If neisl be, revise their 
stiuidiird S|H-clfieutioiiH for poles Data aie also lielng 
eollvctial on the eflli ieiiev of various tis-arnient (Oiii 
moiilj nsetl for isiles These data are bas»sl on tbe 
results of servbv tests bv the Korest Products Lab- 
oratoi.v that have extendisl over a iicrlod of ap|iro\l 
matelv 14 years 

Prevention of Wood Borers. — A .special survey is 
being made of conditions In Han Fraiielsio Bn\ where 
marine borer deprtslntloiis are verv serious pist now 
and cauaiug excessive daiunge A represeiilalMe of (he 
U S. Forest Prixliiets I.aboratorv Is earivliig on tbe 
Investigation in iss'iperatloii with a loial (ommitlee 
It la exjjected that the San Fraiiclsio stmh will re¬ 
quire about thri'e montbs. and that the data obtained 
will be of conalderable vahie lo engliieiTs who are 
eoneerned with the constrnetloii or lunliiteiiniice of 
marine structures An investigation on the prevention 
of marine wixsl borers lias Imsmi very mueli needed for 
veiirs but due to lack of funds it baa been impossible lo 
make aatiafactory progress 

Currents in the Maine Gulf.—Some interesting ex- 
ploriitloiia have recejitl.v Is-en innde In tlie so-ealled 
Gulf of Maine 330 drift Is.ttles were sel out in tbe 
bay and 1(1 of tlieae bottles were piiktsl iqi off the 
shores of the Gulf of Maine Each bottle contaliuHl a 
t'anadiiin post card to be sent to the Blologlenl station 
with the offer of n reward to tbe finder who w-rote the 
time and place of finding and postal the card The 
larger bottles had a gtilvani/isl Iron drag which was 
attached so that the bottle was hung at a depth 
of 3 fathoms. This was done to mlnlmt». the effect 
of the wind. Seven out of the It bottles which went 
to Cape OoU were found Is-twi-en seveiitv aud eighty 
days after being sent out The dlstaiK'e fnim tho 
Bay of Fundy la a{Hmt .3iH) nautienl mllea; therefore, 
the rate of drift waa 4 nantk-nl miles per day There 
was a map of the oemrae of the drift bottles published 
In a recent Isaue of gpfmre 


Aeronautics 

Utilizing the Marshes as Landing Fielda. —A re¬ 
cent Miiggestliiii to ntilizi' the marshes us linidlng Helds 
lomes from .loseph .\ Steinmetz of Plillndelidila His 
suggestion mils lor tbe streliliirig of a strong net 
over the ground upon wlileli the all plane is to mine 

Whale-Bpotting from the Air.—A group of adven¬ 
turous Hrillsli nil mi'll Is nboiit to demonstnite how 
iiirplaiies tniiv be used to iidvantiige by whullng com 
piiiiies for w Inile-MpfStlng It is believed that tbe nd 
viintiiges of iierlid sisiltlng would greatly aiigineni 
the efhi'ienev ol whaling Itcets and In Ibis uinnner 
mole than eomijensiile for the expense of the iilr sen ice 

Mathematically Correct T—From a report received 
In Pill is from Berlin, II npimnrs that up to .Novetnls'i 
(Inl the Inter Allied Aeroii.iiitn Coniiriissloii bad taken 
IHissessloii of 2 H(Hip aeio-motois--thiil Is. 12.(KMI more 
than the Germans said tliev jiossessisl The Coinmis 
sioii is also said to have (ontlMiiteil IH.(Hk) mnelilnes, 
tliesi' lieing, it is iinderstoisl ilelnered in Hieoidiiine 
wPli tbe terms ot thi' iirmistlee 

Ram by Airplane,— Following the report of ex- 
perliiients In the Transvaal lo pjoduie niln bv an nlr- 
pliiiie droiiplng dust on the clouds c oiiios word trom 
5\ iiiniia^g ol iiniitber sc benie with Ibo same end in view 
Tbe Canadian sebeine calls foi tbe spraving of Ibpilcl 
air III the c locals in orclei to eiiiise (be condensation of 
the inolsliire In tbe iilmcisphere 'I'rnlv, these schemes 
.lie veiv mcKli like ocir old frioncl, tbe rani ]ircaiiieiiig 
and anti bail cannon In somewlial new dress 

The Danger of High Speeds.—De Romanet had a 
verv nariow escape lecently when tiying to beat his 
•.|ieeil lecorcl of 2112 ()S km per hour inacie previonslv 
on Ibe same dm Ills engine was pist levivliig" 
when the 'lairing pot' In tlie aiiscrew bioke, bursting 
Ills iiiiscic-w, Ibe debris daiiniging Ills bollcnn plane, 
iindercarnage and ladiatoi 4nv pilot witbont bis 
alallti would ciitulidv lime been killed, ,is be was 
doing well live] ISP iiiileN iht liiair at tbe time 

\ l’roject»>d Atlantic Flight—The Minister of War, 
Di Moteno, has infoinied Cajit Zuloaga of the 
iiiilMisslIillllv of the Govenimonl helping bis picpecled 
lligbl from Puerto de P.ilos (.Spiiiii) to Uiienos Alies 
on aecoiiiil Ilf till biek of Ibo nisessiin iiialeiiiils tea 
larrving it out On iiieount of tills reply Ciipl /.iiliaigii 
went (o the Ansaldo Co and asked lliein foi the loan 
of a mac bine, liming nlreiniv nbtnlned leiivo for the 
la-cessaiv lime to carrv out Ins iniijcst He is tsin- 
vnicoil Unit one o bmiiig obtained Ibe maelilne, a pulille 
siilisc ii|ilbin will be rniseil 

Fast Mail Time. —On Febniaiy 2.'5rcl the United 
Slates Mail Service bioke all lecciids foi fast mail ls>- 
iwien .Sail 1'iinii lsi,, and New link Cllv, when an 
airplane leaclied Mlneola with se\eii iHiniids of mail 
The distance covered was ovei 2 "(HI miles and the 
iiiliml linn ,13 hours and 2n minutes, oi twice ns fast 
as mail has e\ei been cairiisl between the two cities 
b\ Ibe an roiiie Night thing made the reeord isissi 
hie lack Kinglil of Clieyenne, VVvo, carried the mall 
lliiongli tbe nlgld, steeling by iom)iiiss, betwc'en Omaha 
and Clue ago Allboiigb the route was new to him, he 
Hew o\ei (be MKKiUllle ccnirse and liiiidefl safely 

The Antwerp Airdrome.—Although some 1,200 pas¬ 
senger (lights took place during the summer, and 
mole tban liHl passengers embarked at Antwerji for 
I cinclon or Pans, tlie .Vnlweip Airdrome lias been i losecl 
anil tin aiiiilanes anil all material have bom shlpis'il 
back to Kvere Tbo 4lli Mllltarv Flight Hcpiaciron is 
now III possessiiin of the site With this blow to nil 
energetic mliillon entbnslHsts in Belghmi, more jiartle- 
ulnilv to M .lean OllesUlgers tbe clevnted detemler ol 
.\iitwerps air imrl, tbe iirojei ted .\ntweip-Striisbonrg 
line' and the Improvements in tbe Ttritisb anil I'remb 
Air Mull, an' now things of the (inst Its meuiory 
merely remains to show that tin- spiilt of proiiaslnia 
tliai ituci the eoloKsal lack of Initlalive and foil sight 
prevails not less in Belgium tban U does in otliei 
eouutrleH 

The Ktout Aerial .Sedan is the outcome of the 
Stout monoplane wipe ti was designed iliirlng the latter 
liart of the World War and tor wlib'li great llilngs 
weri' iirc^lbted The airiilane Is the design of W B 
Stout of Detroit, Mil'll It Is lltteil with one of the 
pew 2(HbliorseiMiwer Packard ipiplanc engines, and with 
this iMivver plaid ciurbsl .i giealer load al higher 
sya'ed and for longei dlstaiiees tban am iirevlous 
American built iilane of twice the horsepower It is 
u real eouimerelal tinis'passe ngei limousine, built eii- 
llrcdy Ilf veneer, Im lulling wings wlileb lue Interiinlh 
trUKHisl unci lompletelv coiensl wiili veneer Tbe plane 
Is claimed lo be iiearU twice as sfiong as former tviies 
of airplanes, and vet weighs ouh i,8'2P poiiiids Its 
mavlniiini sism'iI is In eve ess of lo.T miles per hour 
while Its landing siss'cl Is less than 4.') miles per hour 
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Who Shall Work the Farms?—I 

The Record of Last Year and the Prospects for 1921 
By G. H. Dacy 


O NK out of cM'n four 
fiiriii ImiidH 111 the 
huH (liHiippciiK'rl no- 
<(irilliin III iilliiliil n‘pcirts of 
the riopiirtinoiit ol Apiloul 
nirc, whioli uliow Unit tlio 
proNeiit Huiijilv of lilicil fnriii 
Inlior Ik 15 p(‘r ('l■llt Ions Uiiin 
iHNl M'ln and appio.\lumtt*h 
70 jicr rout of till' iiormni 
hupplj Till' (liiiMcoN nro 
that the hired help deflell 
e\(eisis tlllh fljdire ns the 
I'ederal aKriiiiltural niithoi 
ItleR aie alwayw veiy eoo- 
Her\atUe and nevei drill 
late ainthiiiK hut the liiosl 
I oiiKer\Htivp data relatUe 
to farm lint eoudltlous 

Without (piestloii the faiiii hihoi laiuliie ol litJO was 
an herloiiK on that ot the Hiiiiiriiei of 101H 

The Seeretaiv of Aiii h idtiire did all in Iiin powei 
to riarull llii' fiiiui lahoi resmirieN ot the <oniitr\ and 
to ntohilira.' the i;4,0(Hiodd KliidentH at the 48 aifil- 
eiiltural <•olle({e^ uk well uh the untold thoimundK of 
huNlueHK and IndiiHtiial workeis - who rather than face 
a pronouneisl eiii tallineiit In food priKliielion weit 
niinin ready to eiiKiiKe in I'lnerBeney liar\eht woik- 
for irop produellon and Kiihat'o woi k 
'I'ho 1 lepiii tiueiit nddreNHisI appeals to 
the varioiiH eolleKes, eh le ortfanl/atlons, 
lotary eluhn, 1 ointneii lal iliilis and Ninii- 
lar orKnnIiiatlonN urKliiK tlu'in to lend all 
poKRlhle aid ho that the Annriiiin hread 
hiiKket and meat hamper hiIkIiI he ah full 
HR ordinarily when i old weather aualn 



Where the overall movement finda ita moat practical application 


leiiliiM told me that his roIuIIoh of the faim liilioi 
slioitaKe ih itrealei Meld eflh lem 1 on tin |iail of the 

iiMilInhle workiiiK lonee and loiiBei ... ot sei \ in> 

111 Ihe ludd III' Miioke at leiiKih of one of his lenanls 
who last yeni handled .MMi ai res of faimlnc land with 
one ndditionni man amt a hov, a foiee whUh orili 
narlly wiir kei>t huRV on one •JiHt-nere faim All the 
(lopM weie sa\ed hiiause the men and Ian winked as 
lone as liclil lasted diiiiiiu the 1 iisli of the aiowim; 


s In 


'The fnrmeih and tlieir taniilies will 
iilwavs exert every effoit to maintain )iio 
diietlon." reportisl Seiietiiiv Meredith, 

hill they are without the hired help 
whhh they oiallniirlly have had In ion 
serpieine the final hiinest mm he mens 
iirahlv reduced unlesH olhers Kl\e assiMt 
lime Of courHe oni with little 01 no 
farm eyiKTieme Hlioiild nol expeci to 
earn hh much at hist as a RcaHoneil hand 
hut In n few weeks praitlialh all men 
and hoys who are adardahle, alert and 
stronif .should he ipnillHed to earn coud 
w-HBCR in the hnivest lleldR The de 
nuiiid loi faim lahor Inis uidinial n eoii- 
sidernhle increase in the level of farm 
wnites Tills hierease liowever does not 
ia<rmll Ihe larmei employer to eompeti on eiinnl terms 
with the Industries, hiit 11 man 01 voiith RianidliiB hlR 
siiinmei on the laim is In position to save a larKci 
proiiortion of his vmibcs than If In weie woikliiK In 

■ rnipicstioniihlv lliiie Is iiiaii|Hivvel avaihihle in Ihe 
HI hools, towns anil iilies siiitleleMt to niatiriallv relieve 
the farm lalim slumdnn 1 le'leve that men IhioiiBli 
out the (oiinliv at Ihibc will lespcaid when they learn 
how eiitleal aie lln 1 iiiidiiiniis and so iinord another 
piiietieal deiniinstialion of 
the iielKlihorlv iiiid ioo]ier- 
ntive Rpirll vvhleli i Inn in lei 
ized the efforts id the peoiile 
durliiK the win Miinv men 
have relaliveH 01 fiiends in 
the iiiuntrv In whom (liev 
I an offei the!I Hervlees; 
ofliers who are Interesled 
slionld write to the director 
of airrleiiltiiral exleiislon at 
their Mate iiBi n idliiral eol- 
ICBc, statlmr the time ut 
wlinli Ihev will he iivalhlhle 
and their qunlifli iitioiiR 
I he ilneetor will put tliem 
III loin h with eoniitv nBelltM 
who know fannerR In need 
of Indii " 

A I'eiitisv Iv nnia hmdlortl 
tind fnrniei vvlm owns and 
iiiverafes mine than .511 farms 
and who has hoeii enKOkeil 
In fannlnK for over half a 


A MERIC A has a gi eat habit of leaving its piohlcms to solve them- 
jiA selves (Ve admit the existence of a grave question that pi esses foi 
* an ansTver; n»e discuss it in high places and get more 01 less ividel]/ 
Tvoiked up over it, ifc clamor for a legislative tubbing of the lamp of 
Aladdin tvhich shall ma^c the trouble magicallx/ fade into nothing; and 
then D’c go on about our business and leave it to ihance and the sloiv 
natural ivorl(ing of the larv of suppl]> and demand to uniavel the ^ini^s 
Sometimes this policy; of letting things slide to a natuial angle of repose 
rvorks admirably; Sometimes, horvevei, it leads to disaster, 01 close to 
disastei Mi Dacy; has given a caiefiil consideration to the farm-laboi 
problem as it tvas revealed by 1920, and as a result of this is con¬ 
cerned to tfnoxv where tve are going to get our food supply in 192 /— 
or pel haps, passing this year in safety, Tvhcie it will come fiom in 1922, 
01 in /92i fn the present artule he establishes, we thinl(, the seiious 
character of the situation and the improbability of meeting it successfully 
by any of the obvious icmedies In a second article, in a later issue, 
he Will attempt to put forward some constructive suggestions — Thl 
Editor 


iinil hai vestini; Reasons and iiIko heiaiise B<K'd man- 
iiKement was pia< fiend In hainUine the )ilaee ''J'ho 
roiihle with farm lahor—tenants as widl us owm'rs— 
s that they lUi not vvoiK so hind as tliev foinnTly did 
‘loliahiv the iialioiial iiiiiesi and diseoiitenl n|i|iHreiit 
ill over till will Id has also elTei ted them ’ is the wav 
this man sums U|i the situation 

On one of the hest eipiipfied larms in Ihe eonnirv a 
lince plain piovliled vvllh eveiy volieelvalile kind of 
uiodeiii lahor-Rav ItiB apiilhinie- six traitnis weie hai- 


upsaed dally from Bunup to 
suiiHot tryliiK to maintain 
normal cropping uetlvltlen 
despite the paramount hand- 
leap of a limited lalwr aup- 
I)ly. Two of these tractors 
have bvarn ojasrated hy mere 
strlpliiiRH, one a lad of ten 
yeai'N, tlio other a boy of 
fourteen, while the other Itn- 
plemeirts in the battery have 
heeii miinnod by men On 
MU adjoining farm a Ivoy 
barely elifht years old dally 
IhrouKhout the season drove 
a four luirMe team, riding 
one of the horses and har¬ 
rowing and dragging the 
land ns rapidly as his 
Inlher and ohb t brother could iilow It 
One who triiveled the Corn Unit and Middle Western 
.states last summer saw uiiuruiiI and interesting sights 
wheie the iigneiiltniHl mtlvUles art' the thickest. More 
field work was perfoiuied on Sunday than ever Itefore— 
not that the farmers of that se< tloii desire to violate 
the solemnitv of the Sahhath hut h<“cau8e they appre 
eialevi that only hy the Intensive emploj'ment of every 
minute of availnhle daylight would It be possible for 
them 111 plant, eiiltivate and harvest the 
inaxlimnu atreages which they would lie 
able to handle with their n>Htrlrt('d 
working forces. On nearly every farm 
It was a case of “work, work everywhere 
and iinlv a few to do it" The unscason- 
ahle and late sjirlng operaUsl to Increasi* 
Ihe intricacy and complexity of the av¬ 
erage farmer's problem of keeping pace 
w-ith the (uleiidnr of his work 

It was common to R<*e a hoy driving one 
team—hitehevi to a drag for Instniiee— 
and leading another team pulling n disk 
hairovv nr peg-tooth harrow Kvery avail- 
alile tractor was worked to Us limit 
dallv , tin* dnuhle and tandem and triple 
hllehes which jarnilt ot moving two or 
three differi'iit farm raaehlnes and of 
prill Ilealiv iirepiiring a rishHkrI lu a 
single passage of the imtHt ovei the 
Held weie more jiopular than ever as 
means of eonilmtlng Ihe siarcltv of man 
povvei ('ommenliil fertili/ers—which 

permit of vlfallv Increasing the neri-nge 
vlelii of the varloUH staple eropH—were 
pan Inised In large ainouiitR (li’splte their 
high pines Farmers In general Raid “We miieh enr- 
tall oiir culllvateil lineage heiimse we are shv 011 siiHl- 
(lent help hut we will do our hest to make the highest 
yields iioHslhie on the 111 eas w lili h we are able to crop ' 
'I'he meager letiiriiK loneeinlng the ngrliultiirsl cen¬ 
sus which are nvnllahle at tlilH willing Indicate that 
llicre liiiR heeii a del hied lln reiiHi' In the popnlatioiis of 
towns and i ities-cspei hilly In miiniifiieturing and In- 
dustilal Heellons—at the cxiieiise of the riiriil impuln 


tlons In the eoiitlginn 



regl, 


The lure ot shorter 
hours, proximity to the 
bright IlgtitK and higher 
wages have resulted in u 
marked eMsIus eltv wards 
from the country'dfsfricts 
night now there are “5,(100 
Idle fiirniN In New \ ork 
State Alnbamii report h 
that l.fHKI.tKH) acres of fertile 
farming IiiikI wdileh previous¬ 
ly have been tilled are run¬ 
ning rampajit to weeds, 
filth and unproductive debil¬ 
ity. 'I'he agricultural com- 
mlRMloners of Connecticut, 
Aerinont, New Hampshlse 
and MiiNRaehusetts nnmiunce 
1(X),0(K) Idle farms within 
tlieir borders Kven Iowa 
—one of the rlrhest, most 
progri'sslve and reliable pro- 
ilncers lu the United State* 
—shows a three tier cent fa- 
(Conftiiiirit on page 195) 
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Old torp«do boats waiting in the marine ]unk-yard at Philadelphia to be refitted aa fruit carrierH, and the old Britiah troopahip ‘‘Terror’ 


Salvaging Torpedo Boats for Peaceful Uses 

By William A. McGarry 

A l’llACI’ICAL use for the Bi>ee(ly little whi-ph of the 
sea tlmt were ronsldered the lust word In tor¬ 
pedo boat eonstruetlon twenty yeiirs into, but are now 
outelastted, hns Iteen found at a Delaware Itiver ahlp- 
\(ird which Is probahli tbe laruest marine junk ahop in 
I he world Thirteen destrovers named after famous 
American Naval heroes are now tied up at the docks 
of this plant, and five of them are beliiK converted 
into car«o carriers and will go Into service betwi'cn 
Atlantic Coast and West liidliin ports within a tew 
months 

Heretofore, when a toriiedo hont reached the end of 
Hs value as a niivul unit hecnuse of aue oi rnpld 
develojiments In naval arehltts tore, It was stnjipeil of 
armament. Instruments and mneliliuTy and tied uji lii 
some liaek channel to rust iiiilll sold for junk As u 
mutter of fnet, the thirteen destrovers now at the 
Delawan* lllver yard were sold for their scrap value 
\o one had ever siKH-ev'ded lii tliidliiK any eommerelnl 
use for one of the narrow, fust little craft Attempts 
liad b<*on made to iitlllw* them as jiiehts, but they were 
niisatlsfactory as their hull lines were never drawn for 
comfort. 

Hut now It hns Ih*cii determined that hoenuse of pe- 
(ullar cvindltions exlsfliik lii the fruit trade It has 
Iteen found feasible to convert five of the destrojers for 
this service The aveiaitc "M-nii draft of the vessels In 
(iBhtliiK trim was idsuif sl\ feet, and the leuKth is 
from 24r> to iiflO feet with US to 05 find hreadth Arnia 
iiieut was llifht fioni the viewpoint of the ordnance 
evisTt, but It riili tiito iiiHiiv Ions Likewise, tbe raa 
ibliiery that (fii'c the vessels their creat siicnl titled 
tlie larger part of the spiue below dev ks 

It tins bv'eii estliiiuKsI tbnl wltli tills miieliliierv and 
nimameiit removed 11 will be possible to loud several 
Iniiidred tons of misvs'lbiiicoiis freigbt Into the liiill 
spine flint will be iiviiilable 'Hus tonnage is extremelj 
small for 11 gcncnil fndgbt lari.vliig buMiiiess, but in 


fiiiit It Is exiiected 
(be present beiivy llgliteriige 
(barge, to which virluullv 
all the steamers of the e\- 
istiiig fruit Heels are siil' 
Jed, by running tbe (saiverl 
ed destrovers into si reams 
anil inlets right up to the 
plantation docks now 
reached only liy the lighters 
III addition to the direct siiv 
ing of lahor thus attnliKsI, 
this will mean a eoiisldera- 
ble saving Iq loading lime 
and will 'make iMissible a 
larger nnmtier of tnim In 
anv given iierlod 

rile vess('ls will operaii' 
with a small crew Details 
of the machinery to he In 
stalled are not as yet avail 
able It will bo bused, bow 
ever, on a power plant to 
(s)iislst of an oil biiriiliig en 
glne of the Deisel type which 
will be located well aft, and 
which will take up rela¬ 
tively little space Since 
the boats are to he kept In 
coastwise service and the 
trips will lie short, it will 
not be necessary to devote a 
great deal of apace to the 
oil tanka. Yet It Is believed 


Tbe Idea 


cliinlnate 


that because of tlio slender lines of the boats reliitlvelv 
high apevsl will be possible, even with a light engine 

It Is likely that the elghi boats remaining after the 
live are convertisl will lip held until a tlioroiigli test 
Is made of the praetleablllfv of the new plan If It 
proves NiieeessfnI the oilier boats will he put into the 
same servlis' All of them are being stripped of their 
mnehiiierv, which Is of no use exeepl for high simhsI 
and Is loo exiieiislve to oliernte The vessels in Hie 
group ore the “Stewart," “Haliihrldge,’’ ‘’Wliipple,' 
'Worden” and •■Traxton," now being converted, and 
the “I’orry," “Barr.v.“ “Dale,' “I'aiil .lones,” "111111, 
"liiwn'iKP,” "rrelib'" and “Deiatur ' 

The rv'cord of any of the thlrtism IxMits Is a lasting 
l<>Htimoiiliil to the lionestv of the hiiilders and to tlie 
exis'lleine of Ani('rl(an Naval design and construe 
tion Ib'fv'roiKHi to naval aniiuls will sliow that the 
newest of the vessels is eightis-ii vears old '1 hey were 
all Inilll III the vears from IIKS) to Itki'J, jet until the 
eloae of the World War each was In active servbe 
One, the “Stewart," was the oiilv Amerivaii torpislo 
boat oflhlally credited with sinking a (iermnn subma¬ 
rine In rvHsigiiltloii of tills f(>iit lb(> vesMd was aiitbor 
l/(sl to carry a gold star on one of In-r funnels Nearlj 
all carried gold service strips when tbev wen lowed 
up tlie Delaware Itiver from tbe I.engne Island .Navv 
viird and thrust llieir noses Into tbe iiiiid to await tlie 
blinds of vvorkiiien 

Kvery one who has read of the evploits of ibc torpi do 
boat In the World Win knows tlinl these n ifl are of 
the lightest possllib" (siiisirm tion - meie pliabb shell' of 
steel that siH-m to Is'iid and give to even wave When 
the engines and iHiilers )iio k<sl into the hull' 
from keel to dei k idates an oih laling at lop sp(>ed 
tlie vessels are shaken ns a rat Is shaken hv a teriier 
Th<*se thirteen shljis sloial tliiil sort id' test off and on 
for (Ifleen to seventi'en vears, whbli Is a fiilrlv long 
irfe for a tor|H‘do hoot But Jiisf when tlnu iiilglii 
liari’ hiM'ii retinsl Amenen got into the war .mil it 
iHsaiiie iKss'ssarv to use even ton of nav.il tighlliig 
force III guard the liridge <>f ships across Hie ^tl.•lntl( 

( ('in)lhiui il I 



Copper in Steel and the Con osion of Cars 

By A. R. Surface 

T HKUK hns iKHm for several vears i onsiderahle eon 
troversv as to whelber the liieseiiei’ of (oiiper in 
'iiiall (piaiitlHes in steel plates is a preventive of eor 
rosloii I'o (leteriiiine whether ri'sults would lie ob- 
laiiKsl In tb(‘ bodies of slisd railroad ears and their 
life proloiigisl. Hie Kessemer and Lake Krie Itailroad 
early in tbU ordeied llKl lioiipers and 1(K» gondola 
ears using both copjier bearing and plain steel plates In 
Hip same c.ir bodj" 

It would be Imiiosslblc to make a true comparison of 
the two kinds of steel if plins'd In dlffenint cars, as 
no two ears are used under e\ii( tlv tlu' same (simii- 
lions of servKc ‘1 0 iiiiike tbi' Ii'sl triilv (oraiiaruHve, 
tin se ears were bnilf so Hial Hie body of cm li car 
was made up of half (opiK'r bearing sUs*! and half 
plain steel 

Tliesi' ears went Into servlic In Ibid Conslderuble 
trouble bus Im'cii e%))ci Icik ed In locating them for In 
sisation The llrsl iiirs iiisiietfed after two jeiirs 
servlis- shovvisl that the paint on the outside of cars 
ailla-red much better on the (upper iH-ariiig stot-l tliaii 
oil the plain st(s>l Tills fact lias bei'ii borne out liy 
all siibsispieiif liispecHons and at tbe end of six years 
IS vciv noth cable, as will be si-en bv eomparisoii of 
Hie llliistnitioiis showing the plain sli-el and Hie copjier 
beining steel plate.s In Hie siiriie lai As a result of the 
iihsenee of the pioteilhi loalliig, the jilalii steel shows 
eoiisldernlilj niore anil ileepei pitting on tbe outside of 

On Hie insnb ol tin- lai, Hie (oliper-lK-ll ring 
'(eel was fiter liom adlierlng oMde or nist and less 
ileepiv piHeil Ibjili Hie plain sled 'I be IK < iimiiintloll 
o| ni't iiiidei tbe met bead' 'lioweil (bat tbe loss In 
llinkne" was 1 oiiMiIei nblv greatei on (be plain steel 
Hiiili on Hi< ( oppel-belli iiig s(ee| 

<"1 II. . ot a (HI wbeie Hie imlnt bad ( oiiie 

oil ie(enHv, 11 pi I.lino (I (lltleieiKe wms noted in the 

(oloi ol the evposoi 'iiifaie 'I'lii- plain steel was 
longli to tbe hand jcllowi'li brow 11 in (olor, while the 
eoppei-belli ing 'tee I was 
miuli smootla 1 and ol a 
(lark reddl'h-biown (oloi 
Tbe (li'striK tion of the 
boilv of n steel (iir is due 
to s(‘\ei!i] eaiises, among 
winch ai(> ineehiiMK al iibni- 
'lon 01 cKision, and (sirro 

I lie ( h a rn ( t e I of the 
loads (‘Ml Tied governs Hu de 
stnictlon bv iiiedinnloii 
alirii'loii, Us tliere will not 
Ik- as mill h abi ii'i*»ii vv 1 1 li 
niiUeiiab like 01 e c.irtli 01 
( iiidei ' ,1' vv lib bard, lieav v 

I liana a! iilirasion also lias 
ail (-Ills I on tin (oriosioii. 


vv IlM II 1 lists 


Kc and expos 
etnllte snrlace, 
raiddlv 


The relative coiroalon exhibited by plain ateel and copper-bearing ateel plates in the 
after six years of aenricc 


Haul a siirfiice prolei t( 

I n~l 'I Ills ('xtilani' w hv it 
w,is noted 111 Ua- tirsl ins|iev 
tlcais that the gondola lars 
vveie showing greater effect 
friaii (-roslon and (orrosion 
tb.iM the lioiiiier ears 
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Fiom the Einstein Contest—III 

An Introductory Statement of the Place Occupied by Relativity as a Phase of Human Thought 

By "Conception” (Frank E. Law, Montclair, N. J.) and Others 




F rom n tlmp lipvonil Hip dawn of his- 
tiirv, mnnkliiil has l)pen siH'klriK to 
ppphc At tlrat Hi(' pffort 
1 Usplf further probably 
Ilian lo iiiiikp a aniiiaiHillon as to what 
were the (ansch ot the \arl(iUH phpuompiia 
prpBPiited to the senses As knowledge 
Inereaseil, first by oli«<'r\atlou and later hy 
experiment also, the ideas as to these 
CHUHOS jiassed progresshely through three 
stages—the Iheologhul (the eunses \M>r« 
thought to he spirits or gislsl , the meta- 
physkal (the pauses were flnaight In this 
seeondary or IntermiKlIate 


lergl-n 




<l|ilesi, and the sdentltle 
were llnallv thought of as slinplv unsduin- 
hal, eheuihal, and magneto ehs'tili nl at- 
Iraitions and repulsions, (jiiuIilieH or ehur- 
aeterWties of mutter Itself or ot the thitig 
of width tiiHlter is itself eoinposisl I 

With iiierense of know Itslgo, and along 
wltii the Imuilrv as lo the nature nf 
pauses, there arose an liKiulrv also as 
to wliul reality was What was the es- 
Bentinl nature of the stuff of whleh the universe was 
made, what was matter, what were things In them- 
isdves, what were the maimenn (the realitiesi lying 
baek of tlie iihenomeiiH (the iippearanees i ? (Irailuallv 
explaining motion, foree, anil eiiorgy 


M r LVIV’S eua]) Bxw early elimwaled from tomiderahon for 
the prize on the ground that it devoted too large a proportion of 
ils space to introductory material. But it was clear from a firtt 
leading that as an introduction to the subject it ivas a performance of 
extiaordinary meat, and one that ive should certainly want to publish. 
We have avoided needless duplication by suppressing his concluding 
paragraphs, in tvhich Mr. Lan> catalogs the consequences of Einsteins 
postulates At the same time me have interpolated passages from other 
essays rvhich throrv additional light upon his discussion. 

All that part of this text Tvhtch is not enclosed mthin brackets is 
taken from Mr. Lam's essay. The bracketed passages identified ivith 
an asleiisk are supplied by the present commentator. Those abstracted 
from other essays are identified by the consecutive numbers attached to 
these essays on receipt in this office, these numbers are interpreted, and 
due credit assigned to Mr. Lam's unintentional co-authors, belom. IVe 
tnist that the hiackeis, etc., mill not unduly distract the eye of the 
leader, and that this style of composite essay mill be found as profitable 
as It seems to us lo be — The Einstein Editor. 


Teloped Matte 
Btanees, eoinpouiids, eleinei 
puseles, elei trolls t'oiiten 
qulry as lo the natuii' of 
energt, Impiiry was made 


<mI I 


eonsisting of suh- 


I'onsly with the In- 


viewpoints of flip original ohBorvprs Ho tlipii wrltoB 
down, not iiii\ iilisoliite law of natiiro govorning the oli- 
seiwed iihenonieim, tint a law as general as posslhlo 
exiiresHing their interrelufiiuis ]”■ |Aii(l through this 
laoeisline nnslern selenee and philoBophj reveal with 
iiiereusing emiihiiHis that we superimpose our human 
ipuilliles on evtetnal nature to siieh an extent that 11 
has lieen aerionsly askisl whether the external world 
has anv real or “nlmolute' exlsteiKs- outside our 



oliite qimllties and 


SixTiitlc phi 
being, ahsolii 
I'l'lie modi 

fiiudumi-ntiill 
prtwsing the 
in u single s 
ber that I 


seripll 


of a h 




of the 


that we jMissesN geometrleal axioms and mechanieal 
laws as untalntiMl hv human seiise-ia'rceptloiiB as pure 
miithematles Intellects on other worlds should And 
tli(<m as iiiimntuhle as we]"” [This coiidubloii Is 
ehullenged when we carry relativity to its logical 
<■01011^101^ as Klusteiii boa done ]• 

From all (his inquiry and criticism, which have gone 
on for cciiturles, has emerged the following preaent- 
day attitude of nilnd toward the sum total of our 


riilamit 1(111 id Ino 
and why the} liuppencd In otlier woiih 
the aim of sdeme Is not ultlnmfelv t 
explain hut only to dlscoier tlie rplalion 
that hold good among ph.isipal (|iiiiiilitie 
and to eiidiisly all these i elutions In a 
fiwv and ns simple pliysliiil laws as jioi 
slide 1"' I This Is iiihereiith the iiietho 
of rdatlvNiii]* 1 Under It a set of phi 
iiomena is ohserveil There are two o 
uiuiij ohseniis and they write dow 
their seieral llndings These are ri 
viewed hv a lliiiil ohserver or Judge, wli 
strains out the bias due to the illfferen 


r tiE identification numbers found in the text mark passages from 
the essays submitted by IIk folloming contestants; 

106 —/ Elias Fries, FeUom A. I. E. E , Birmingham, Ala. 

! 16 — Pi of. Dr. J A. Schouten, Delft, FIetherlands, 

121—Fhyn F Burrill, Berkeley, Ceil. 

141—Dr M C Motl-Smith, Los Angeles, Cal. 

2/6—Professor Andrem H. Patterson, University of North Carolina. 
22/—Waltei vqn B. Roberts, Princeton University. 

263—Professor William Benjamin Smith, Tulane Universily. 

272- R. Bruce Lindsay, Nem Bedford, Mass. 


knowledge The conceptual universe lu 
oiir minds in some mysterious wj^,y paral¬ 
lels the real iinlverae, but Is totally unlike 
It Our conceptlous (Ideas) of otattor. 
molecules, atoms, corpuades, eleetroos, 
the other, niotlou, foree, enercy, Space, 
and time stand In the essae or slidlar re¬ 
lation to reality as ttw x’s and y's of the 
mathematlelan do to the entitles of his 
problem Matter, moleoules, atoms, cor¬ 
puscles, ele<‘troDB, the ether motion, foree, 
energy, spai'c, and time do not exist ac¬ 
tually and really as we oonedve them, nor 
do they have actually and really the qual- 
Itlen and characteristics with which we 
endow them The (smcaiits are simply 
representations of things outside our¬ 
selves, whleh things, while real, have an 
essential nature not known lo us. Mat¬ 
ter, molecules, atoms, corpuscles, electrons, 
the ether, motion, force, energy, apace 
and time are merely devhes, Hymbols, 
whleh enable us to reason about reality 
They are imrts of a (eiaeptual mechanism 
In oiir minds which operates, or enables 
our minds to operate, in the same sequence of events 
as the se«iuen<%> of phenomena in the external universe, 
so that when we pi^rcolve hy our soiiBes a group of phe¬ 
nomena In the external universe, we can reaaon out 
what result will How from the Interuction of the re¬ 
alities Involved, and thus prtsllet What the situation 
will Ik* at a given stage In the seipicnee. 

Hut while our eonccptunl tiiiherse has thus a me- 
iliiiiiiiHl iisiieii, we do not regard the real universe as 
ancliaiikiil In Its natiiro. [This may l)e illustrate!] hy 
a little story Knterlng his friend’s house, a gentle¬ 
man Is scl/.ed unawares from Isiliind, He turns bis 
lieiid hilt sees nothing Ills hat and eoat are re 
iiioveti and deposited In their proper places by some 
iinlsible agent, M'ats and tables and refreshmunts ap¬ 
pear in due time where they are riHiulriKl, all without 
anv apparent cause The visitor shivers wltli horror 
and asks his host for an explanation He Is then told 
Hint the ideas "order'' and "regiUiirtty” are at work, 
and that It la they who acquit thenisolTes so well of 
their tusks These Ideas cannot l>e seen nor felt nor 
setiosl nor weighed , they reveal their existence only 
l>> their thoughtful care for the welfare' ot mauVIad. 

I think Hie guest, coming home, will relate that his 
friend’s house is haiintHl The ghosts may tie kind, 
iH'iipvolent, even useful, yet ghosts they are. Now lu 
Newtonian meehuiiks, ahsoliito spnee and absolute time 
iinii force and Inertia and all Hie other apparatus, aitce 
gether ImiX'rt'epHlile, appeiirltig only at the proper 
time to make jkissIIiIo a proper building np of the 
Hiporv. piny the same mvsterlona part as the Ideas 
"ortler” and “regnlnrlty" In my story Classical me¬ 
chanics Is hsuntetl.l’" 

I As a matter of fact, we realise this and do not 
allow ourselves to lie Im^iosed uikhi with regard to the 
true iinturi' of Uiese agencies ]» \\V use a mechanistic 

ferwiiiology and a mechanistic motle of reasoning only 
tiecauHc we have found hy expt'rieiiee that they facili¬ 
tate our reasoning They are the tools which we And 
priKliice results. They are adapted to our mlnda, but 
pt'rhaps It would he lietler to s«y that our minds are 
so constructed as to render our conceptual universe 
iied'sKiirlly meehanlenl in its aspect In o;Mer that our 
minds may reason at all Two things antithetic are 
involvi'd—subject (onr iiercelving mind which builds 
up concepts) ami object (the external reality); and 
having neither complete nor absolute knowledge of 
ettticr, we cannot affirm which Is more 
truly to lie said to be mechanistic in Its 
nature, though we may suspect that really 
neither Is Wo no longer think ot cause 
and offtH't as dictated hy inherent necem- 
slty, we simply regard them as sequences 
In the routine of our sense-lmpresslons of 
phenomena In a word, we have at 
length grnstied the Idea that our notions 
of reality, at present at least, whatever 
they may become ultimately, are not ab¬ 
solute, but simply relative. We sec, too, 
that we do not exipJatn the nnlverae, b«t 
only describe our perceptions of Its con- 

The so-called laws of nature are sUnplf 
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(it fumalH! wfalcb or aum uq tb* 

relutloiuhla?!! (uid •WinenecH <\t pbuuoineiiu. Our dflfort 
in c^Blftntly to find fonnnltE which will doucrll^ the 
widest jKMudhle ranfe of phenoaenh. As our kimwlcdKe 
lucwuses, that Is, «b we pertsslTS new phunoinens, our 
laws or formulCB Irreuk down, tl»at is, they fail to af- 
a deiMjrtptlcm In brief terms of nil of otir pprceiv 
tioiis. It Is not that the old laws are \mtrup, hut 
aituply that tliey are not comprehensive eiionuh to in- 
(hule all of our poroeptlons. The old laws are often 
iiartlinUar or limiting Instanws of the now laws, 

It Is not Strange that, confronted with the vast omi 
liewildering complexity of tJie universe and the dllli- 
< iilty of keeltlng separate and distinct In our minds 
our perceptions and c*>uception*, we should at times 
and as resiwH'ts (tertaln things project our (‘onceptlons 
iliegltlmately into the perceptnal universe and uilsluke 
them for perceptions. The most notal)le example per 
haps of this projection has oecnrrerl in tlie case of 
space and time. The concepts of space and time 
are the most fundamental of all of our concepts 
They are the frame in which all else is set We got 
to think of them as absolute, as Indeiiendenl of oaeh 
otlier and of all otlier things, end as always existing 
and continuing tf) exist whether or not we or anything 
else existed—space as a three-dimensional, uniform con¬ 
tinuum, having the same properties In all directions, 
lime as a oue-dlmenslonal. Irreversllde continuum, 
(iowlug In one dlreetlou It Is dlftlenlt to gid hai k 
lo the Idea that «pa<v and time so descrllted and de- 
(Ineil are conc<‘pts merelv, for the Idea of their 
ahsolute exlsteuce is ingraltusl In ns us tlic resnll 
probably of long ancestral exiarlenee 
The t^wee of Galileo and Newton was con(S'lv*s1 of as 
empty, except In so far as certain paits ol it were 
<K'eupled hy matter Positions of brslles in this space 
were In general determined hj rt'ferencs' to a system 
of three mutually laTpendlculur planes [The mathe 
matlolan tells us very cb’nrly how we may do tlds We 
pick out any pohit whntevei In space and cull It O. 
We then draw or conceive to lie drawn through this 
point three nintunlly i)erjK'ndlcnlar lines called coordi¬ 
nate axes, which we may designate G,\, Ol and OZ. 
resitectlvely. Finally, we eoiisider the tlirec planes 
also mutually iwritendloular like the two walls and th<‘ 
Misir of a room that mi'Ct In one common mnicr, which 
are formwl by tJic lines OX and oy, OY and o/,, and 


OZ and ox, respectively. These three planes are called 
coordinate planes. And then any other point I' In 
space can Iw repreaentod with n-sjiect to O by Its per- 
Iteiidlcular dl8taii(*es from each of tlie three coordinate 
planes—the dlhtnuts>s j-, //. j; In the figure These 
quantities are called tlie ciainllnutes of the point ]"" 
Wo find It posslhle so to choose our coordinate system 
that the great majority of the stars haie, on the whide 
uo motion with rertjK'et to 11 

[But It la clear that this empty space, In sjdte of the 
coordinate system whhh we lune set u]i in It, is 
relative J» |Thls Is not a ditfltnlt Idea to gtasp, and 
has been a<x-opled In lls rudlmentaiy form for niniii 
years. The astronomer tells us that the ]iartl<nlar 
spot of earth on which wc happen to tie standing at 
this moment and relatively to whieli we aie dc,scrlt)lng 
our bodily movementa. Is ladiig linrled throngli spuce 
relatlveJy to the sun at the rate of up|iro.\lmntely 18 5 
miles Iter seecmd The indication Is that oni sun Is also 
moving relatively to the other stars, and for all we 
know these may l>e moving too.]”'^ fiamlng with them 
any (SHtrdlnato system w-hlcli we iimv sn<'i-e<*d in so ad¬ 
justing that with resitect to tlii'ni It apis-urs to tie 
llxeit. How shall we tell? How shali we attach to one 
coordinate system In empty space a iinl<|iic iMisItlon of 
prefereiHv over others?]* |Thc thought of such an 
almolutely fl\e<l point in space as the () of such a sys¬ 
tem must he, Iteeomes Kat much foi tlic human liraiii 
to nc-t sanely uiton, and we fall hai k on relainc 
space 1>" 

This space, and time, hnie always Iwcn eoiicclveil 
as liideiiendent of taeh other [For the coiiiept of 
time has eier Iteeii one of the innst ahsoluto of all the 
categories it Is true that ttierc Is min It of the mys¬ 
terious nlioiit time, and phllosopheis haic s|ieul iniuh 
effort trying to idear up the niistery—with iinsntlsfai 
lorv results Howeier, to iiinst persons It has scorned 
(lossihlc to adopt an arl>ltrnr\ measure oi unit of du¬ 
ration an<l to say that this Is absnlutc, iiidc|M'ndenl of 
the state of I lie iicsly or iHslIes on wlilcli it Is used for 
practical purpose In otlier words, a<s-ording to this 
ilew, time Is not affected liy conditions or motions In 
sfiace At first thought fills seems to be a verv icusona 
ble bypotbesis I"" | But It is one which wc arc now 
oliiigisi to question -and. If we are to accept Einstein s 
theories, ai'tnully to dcn\ 

Before we come to fids nciessiti, bowcviT, wc niiist 


see how]* certain disioiericH rcgartiing light and the 
concepts formed to dcscrilic onr perceptions of light 
culled for a niodifn ation of fbe emptv s/nnr of (liilili‘<> 
and Newton .Siune node; the w,nc tlicon of light had 
to confnin soniclhlng (o c.irM the waves, so it was 
concidiisl ns flllcii will] a nnilinra which was tailed 
the ether This wiis comclvcd lo he st.TlIoioin and 
at rest and nnaffi'ctisl in am wiiv hi the motion of 
matter through it Space and time were still tndoiieii- 
deiit of eiii li oihcr Tlds Hiallonnrv and hninoiahle 
ether romlcrml possIhlc tlic idea of nhsolote motion, for 
planes of icfcrcMcc shoidtl possess absolute position 
III it 

An cviswiincid hv Mlchclson and Morley Introduced 
a gn*at diniciilti into this concept of the ether spins* 
The exiieriment was dcNlscd to determine the motion 
ot the earlli with lospoi t lo the ether its procedure 
was to ((impure tlic time o( copied hi nils of light in 
moving forward niong tlic jiath of the earth in Ita 
orbit, in moving backward along this path, and in 
moving perpcnilli ular thereto—the distance covcreii 
being tile same In each lasc Obviously these times, if 
the ether were statlonarj, would differ, for in tlie 
llrst ease tin* Hon^(^■ is oierliiklng the light. In tlie 
setsind it is moling away from the iiglit, while in the 
third the leloiltv of the earth is not a factor one 
iiai or the othci But It was found that there was no 
(Iirti'rctKc iiliidcicr in the time iimicr the tliri'e c'ondi- 

|lt seemed then Itiat the ('thcr of s)inet‘ must move 
along wllli 1110 bodies on which iJic mcasnremonts were 
made lint fiom our tbeorios of light and elec.troniag- 
iietisiu, as will bo iiiiidc dear In more (Ictail in a later 
essay, If thcK* Is am eflu r al all, d must be at rest 
lelatlicli lo all possible million )" Tin* discoieri of 
the noil' phonomona i onsispieidl.i (idalled a misllflca- 
tnin III tlio ( om opt Ilf tile etlier s|iace lieretofore held 
Veil concepts had to Is- foimeil wliiih would (‘rnbraei* 
tlie new is’n eidious as well us thi* old onos, and give 
a Icigiial and coijsIsUnt iii i luiiit nl all llie iilienoiiiona 

[The (ontradictloii iniolvisl Is a icii puz/.llng one 
and It gaio pliisoists no oiiil ol tnuihlo Moiiover 
Lorents: and FItcigeiahl /liialli pul forwurd aii inge¬ 
nious eviilanatlon, to Ihe efli'ct tlmt the aetiml motion 
of tlio earth thiongii llio elhei is lialanied, as far as 
flu* aliilKi of onr moasiirlng instruments Is eoius'rnisl, 
t (’finttnu) (1 an pdi/r 1!>6) 


Correspondence 

The editor! are not reaponaible for statements made 
in the correspondence column Anonymous commu¬ 
nications cannot be considered, but the names of cor- 
reapondents will be withheld when so desired 


The Great Divide 

'III thti Editor of the Hiuntikic AwraKAX 

An one of the gissllj company who siitimUted essavs 
in th(> EliiHlein romiietition, mm 1 through you offei 
my congrutnlallons to the fuiccs'ssfnl essmist, Mr 
Holton 

I’erhups main others would like lo join in an ex- 
presslon of tills kind ''Man.i mu hut onli one (un 
carry tlic lailm.' says tlic old Itoiiiaii adage, and 
since it haiipciis Ihal ihc imlin goes not to one of onr 
own lull to a nuinci from a foreign land, it is our 
privilege to more heartily leeugnlze his lictoiy 

1 hliie read the ivliinlng essay earefully, and while 
without knowledge of the merits of other essflis. can 
readily (suictsle that for dlns-tness, deariut expres 
slou ami Ilrm grasp of siiliject, the essuy is a line plei-e 
of work Without undue elalMirallon, lint with enough 
detail, with •onlerly and logical stHpienee. he has set 
forth the case It suggeNts the carefully prepared brief 
of a mljiil trained in the law, 

Mr. Bolton haa done what mathematicians often fall 
to aifompllsh, namely, express the reasoning liack of 
matliematical proeesseH, without recourse to syinhols 
This la a solo, for often the symbol is regardwl as the 
slgnlflomt whole instead of a restrlctiHl part. Ho It 
happens that an eqnntlon may give results not found to 
hold in fact Like some surgloal operations, wbleh 
are rogardwl ns sutx'essful from the surgeon's viev* 
iKitat, hut from which the patient may not u)tlm«t«i(^ 
naxiver^^ some mathematical operations are chiefly 
Nuccewfbl from the o^icrator's point of view , and are 
not helpful to the Investigator, Perhaps this Is why 
Profoagor Eddington recently said "A mathematician 
is never so happy a* when he does not know what ho 
1« talking about!" Let us modify this to n-ad "Some 
of v» are freqnentl.y made quite unhappy hecatise we 
do not know what the matbentntlcira Is talking about" 
And some of us who hare for a tlfettme been compelled 


to wntdi c(|Uiitlons, strctclusl. torn and tortured ms 
) iut uiNin tlie rii(k, and miide lo coiifi'Hs what really Is 
far from the truth-well, we fiiMir the fornmllon of 
a Society for the ITcieiitlon of I’ruclti to Eipmtions 
The siKcossfnl essnvist snvs thiil Home tilings (nnnot 
tie vlsunllxisl I’erhnps not as m'I He sms, too. It Is 
not neis-Bsnn ‘It Is merely one of those irrelei nm les 
to which thosi' nniiccustomed to think In sviuIioIh lire 
llnlile” But when the time does eonie to use Ihe 
sMilliol, let ns (.arefnllv s<rntliil/e the symholtrntlon 
There enn 1 m» no dmiht that iIm* essnvist has set ns a 
goixl cMimple. Ill not overloading his dNciisslon with 
formnlie .Viixamihi M( \oii 

Hnniird Vnhcrsltv 

To the Editor of Ihc S( irxTini Amwik is 

HInce thete were three Imndrcd lontcsliints lor the 
Einstein essay prlw, and sliuc there wiis but one win- 
nor of il, it Nis‘ms miithcmalKiilh prolmblc iluit 2ii,s 
(IlsgrniithsI comiictItorN hinc iilrcmh tlnciiicncil to 
liuvc yon Jinng As we hilie no designs on muii ble ol 
properu we should objei ( |,i Is'lng (hissed with sudi 
undue nis-elerntors of the law Hut as (lelendeis ol 
more polUely (‘xpresHeil indiKiinlbai nuiy W(* still be 
allowed to sulwrilH* onrsehes as Tlie 'Iwo Hundred 
and Xinelv Ninth? 

\Mtho\it access to the vnilons cssnvs wlildi wcic rc 
jeeted liv Ihe Judges it Is, of (smrsc, imiiosslblc to term 
their judgment wrong But Is It really tine timi nil 
Ihe other ensays were as bud hh that of Mr Holbm? 
Is It conceivable—as they must have been that tUiv 
were even worse? Your Intention, frequeiith set forth, 
was to give Mr Eugene Higgins’ gi-nerous prize to tin* 
author of that essay which should most elearlv and 
slmiily nnnouuee the Elnst('in theories of relntlvitv 
Apparently you found an essm which, to yon. seemed to 
satiMfy those admirable isuiditions For the work of 
Mr Bolton was not only finally sehsted over the beads 
of many otlier Ctisays; w'hen you printed It you ex¬ 
pressed n dtabellef that “It would lie possible to make 
any material improvement iiism Sfr Boltoirs seleetloii 
of the ground to be covered in an essay of this char¬ 
acter," More, you said that "ei crvhody will of course 
agn-e that he Says admlrnhly what he has to s«y " 

We shall tak« up llUle of your valuable space We 
shall confine ouroelvea to the question. What do yon 
mean by “an essay of this chiiraoti'r"? for the answer 
to that question Is the whole root of our reason for rtls- 


ngicclng Math with Muir lielb'f that he sn\s a Imirahly 
whal lie has In sin We iiuniilain that he says It 
iibdinfnnblv 

'1 (s liiiK alities me nili'd mit 'Ihe manner here Is 
tile wlidb mallei 'Ihe piliulples (if relativity are 
simply f(i be elnciilalcil, iniiilc ileii In (.isy English 
for the aM‘rag( ^l(■n f(>i iirili iil reader to set* and under¬ 
stand Aiid what (1,1 wc (Imp Hlithc rcfi rcnces to 
"(•(•(irdinntcs,'’ ' cdntlnimiiis.” "graphs,’ tranies of ref 
(■i(ii(< l,n< liilcaii iji diidsil loos ' iiiiil Ihc hkc , a In lef 
cxposiiidii di the lliidiics of Ivarl lliuiss In the stale 
uiciil Hull “all Gaussian sispuis are (‘(innalcnf for 
the siidenieiil (jI general plnsical laws", and, flnallv 
IS a general iiitiddnetidn to a mass of hmlh phrased 
I.Kls—as a (<ipl( senicme in wlinh eiio nl least cx]M*cts 
a Hide Is'gnlling optbal case- Hie world is met with 
tin fdll((wing niiis(en)ic( I to i rm k lls head ami hoiK-s 
agaiiisl "The leader is probably aeqimlnted wi||i rbc 
inelhod of spe(if\lng positions of points In a plane by 
llieii (lis|mi((s Irom two imiliialh pei |«'mlieiilar lines, 
ol If the peinis arc in space b\ tbeir (listanci-s from 
Ibiee mulimllv periiemlU nlai planes like mljais'iit sides 
of a Hat si(i(>(l box " 

A.s a imlciit cxpi'rt Mi Holton umlonbtcdlv knows 
Ills business, as editors ion iimlonbtediv know \nors, 
and perhnps we will In told to tnuid our own Hoi we 
cannot n>fraln from cnlcrlug a prolcst against what we 
consider a gross miscarriage of i oinimni sense under 
Ihc terms and articles of the (oldest 

We entered tlmt eontesi We lost the pi I/e .\ml 
we are quite satlsfled that We lost H lairh We m^er- 
theless insist tlmt eien Hk* readers of jmii maga/lne 
are probably not wldeh a((pminted wllb the method of 
specifying positions of imluls In a plane l'\ thcli dis 
lances from two pi-riieodn iilar llm-s, cm]i(s lalh wlicii u 
simple geometrh ]iropiisition is combed In siicli mi- 
mH-cssanly bcwildeiing langnagc Ami so we sin that 
If tlie rest of the essavs wen* as had as "Zodimpieh" K. 
would have h(s*n faiicr to the world foi the Judges to 
have withheld the pri/c cutlrelv ami to have nn- 
nonmsMi rcgictfiillv Ihal Ihe (ompetllleu had resitIH'd 
In a stalemate of stuimlitv ,\s a I’arlhian sliol, mav 
we express regret that Mr Helloii was mon* siieis-ss 
fill III line Using one of Ihe Hausslnn (heorles than he 
was In ehu'ldiitlMg miv of Ihcm ' W’e mean the Gaua- 
siiin Thisiry of Least Constraint 

Makoim K I’AnKin rst, 

New York Cltv W’intiihoi* I’akkhiiist 
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Textile mill (left) and randy factory (right) which depend for a aatififartory product upon acientiflc control of temperature and moisture content of the air 


Making Weather to Order 

The Indoor Meteorology That Makes All the Difference Between Industrial Success and Failure 

By Harry A. Mount 


T in: elteet of weiillii'i (iii nil liiiiiutii lulKitns is so 
lieuiriHliiiih Hull men lilixe Is'eii trMiig, «ime time 
immemoi iilile, to iciiilrol II in some degree The fellow 
who tried (uml Is still tiMiig) to make the lalli pour 
or to (i>iise pom mg at his eommaiid. found that he had 
a rnthei large order on lus hands, and onr great food 
erops an' still at the laeiej of the elements Itiit not 
M) willi the manilfaeturer, to whom weather 1h just ns 
liupoituiit as It Is to the I'ainier lie has found a bo- 
lution of his weather pioMem 

SIoMl nmmifaetnnng proiesses are tarried on within 
the proteitioii ol four walls and n root ^\ hy not eon- 
dltlon the air within that eiulosure to suit the need, re 
gardless of ontsnle toiidllIons'' And eonditlonmg here 
means <<mtrolllng not oalj the fempt'ralnre of tlie nlr, 
hut also Its purity (ileuidlness), nml its hninidity or 
molstuie content This tan he and Is heing suets'ss 
fully dime T hi' fad Is, or ought to he, of great Im- 
portuiiee to nearly e\er\ Imiusliy In the land. for 
weather "munufaetured to order" assists in solving u 
myriad of inohlems whleh at llrsf st'em to have little 
ar no relation to It 

For instanee, m the te\tile Imlnstiles it Is potsslhle 
to speed up maihini'S and workeis alike and at the 
same time to lessen the hardships imposed on both, 
simply hy the use of manufuitim'd atmosphere A 
textile tUier is like ,i sponge in lIs allliillv for water, 
mil It takes all It ean from the siiriounding air If 
t hcs'omi's ton molsl It loses stiengTli imil breaks easily 
If It is too dry it hi'i'onu's brittle and snaps during the 
.pinning and weaving If the humidity of the nlr la 
•arefully toiitrollisl the ninchiiiuri i an he spi's'ded up 
with less hreakage of yarns In most 
textile mills huiidnsls of maetiliies and 
workers are ir'iwded Into a single loom 
Pho heat from the maeliliies, cs on In 
winter, la'i'omes almost iinbenrnhle and 
iiM'stlgntors hii\e lilanied niiiih lalior 
rouble on tins eiiiidltloii In siioeding 11)1 
Ihe iiinehliies h\ air eiuidltlonlng the 
vork rooms are kept In a I'oiiifortahle 
date and It Is found In adiial pimtlse 
hat the workers spied up nbmg with the 
naihliu’S and arc more lonfeiited 
It has come to he reiognl/ed that the 
noal Important faetor In ciindllloiilng all. 
vhether 11 be for liiiman eomforl 01 to 
ltd in a nmnuftn taring pns’ess, is to uai 
rnl the liiimidltv lallnre of the 1 nrU 
A-perlineiiters to do this eeonoinUallv has 
lelnvi'd for so long this nppareiitlv simple 
li'velopment 

One Ilf tlip early fallailes was attempt 
ng to lalse the liumldlty of the air h\ 
tomlring water direetly info the atmos 
ihere lint n lot of heat is rtsiiilred to 
aporir.e watei due engineer has sliowii 
hat If the heat nsinlred to vaporize one 
loiind of water were tiirnfsl Into mis'hnn- 
cal energy it would lift a l.'jOimund man 


I null sea le\el to the top of a moiiiilalii live thousnild 
(eel high 'I Ills method, olivioiisiy, is iineertaln. ex- 
liemi'h ilillliiilt to eoiitrol iion-nulforin In result, and 
ilimgerons to line maeliinery heiiiiise free water Is often 
deposited 

The model 11 eligliiei r takes nilMintage of the natural 
tendeiiiy of air to ahsorh all the iiiolsliiie It laii bold 
lie simiih supplies the moisture In a foini whieh the 
air Ilia most reaililv ahsorli—ns a Itiie spray Ilu- 
luidili. It might to he explained, Is n relative term 
Ihe nmimiit of moisture wliieh (he air ean hold depouds 
on its temperature and air whleh Is “dry" at one tem¬ 
pi latme may la' "wet" at anotlier, although the aitnul 
moist lire nmtiiit has net ehnngtsi ITuis In winter if 
we take air from (lio outside of our home, NU|)|H>»jng it 
IS salinated, that l,s It eontulns all the water it will 
hold at that teiiiperaluie, and heat it to 7<l degrees It 
would then ismlalii iml\ one suleenth of the moisture 
It emild hold at Its new (empeuiture Tims without 
l•ll^llglng the 111 tnal moisture loiitent, wo would have 
turned wet air into very ilrv ait and It iK'gliis nhsorhiug 
nniisliiie from eyeiv iiossihle sourfe, even from the 
furniture ami woodwoik For this renson humiillty’, hv 
yyliiih IS lominoiilv meant “relative hiimiility,' is e\ 
pressed in pen eiitages 'I'lius air with a huiniility of 
"id jier lent holds hut half ns iniieh water as It loulil 
at Its given temperiiliire, If it were saluratiil 

It will he seen that to lediue tlie relative humidity 
of the nlr In winter one has simply to heat It In Biiin- 
mer refrigerating appnratns Is provlilisl to eool tlie 
water Bpiav through whleh the air Is drawn As the 
iilr enters the thlek ehmil of spray it Is ehllled and 



pint of the moisture lOndenses and is carried nwuy 
hy the falling spray liv eirntrolllng the temperature 
of the spray with res|M'i t to the temperature of the 
iiuislde air the huniiility can lie very elonoly eoiitrollisl 
For adding humidity to the air the reverse proeesa is 
lamed out When relatively di v air is drawn through 
a warm spiny ll pliks up midstiiri’ 

<»ne might Imagine from the foregoing that while an 
air I oiiititlolling iiiuihine is very simple, It would re¬ 
quire eoiistant uttentlim rniin a trained engineer to 
miiliitHln a given air cimditloii within a Imlldlug Aa 
a matter of fact the inuchinp Itself Is more coupllcnted 
and has In udilltkm to the spraying appiirntuiii a aeries 
of inlet hadlc plalcs to distrihiito the air passing 
flinmgi) the maeliine and a set of elJmlnntor plates 
through which tlii' nil passes after leaving the spray, 
whleh iiilleit all exi ess moisture that might other¬ 
wise he curried us tine siiriiy hy the mere velocity of 
till' air There Is also heating or refrigerating ma¬ 
chinery, according to the effect desired, and a carefully 
ileslgiu'd dui t system foi illslriliutlng the air As 
lor the operating engineer, hla work is done hy two 
or three strategii ally placed thermostats or hydroatais, 
which mnlnlalii any given ah condltiim day and night 
for an indefinite time, without attention 
In the design of a duct system the engineer is put 
to tlie test, for no matter how well the conditioning 
ninchlue dis's Its work, the air will be useless unleBB 
pniiKTly dlstrllmted Kach Installation Is a separate 
problem anil must he cnlenluted to a nicety, taking 
into conslilerutlim flic size ami shape of the air ducts, 
their placing, size of the outlets and the veloc'lty of 
the air ns It leaves them, avoidance of 
draughts, etc 

Another principle of nature is taken 
advantage of where ersvl and moist air is 
iieedcHl in summer; this is the cooling ef¬ 
fect of evaporation When partially sat 
uratesi air is passed through water-vapor 
It becomes saturated, and hi dbh»g so gives 
up some of its heat passing Into the 
room percs'ptlhly cooler The drier the 
warm air outside the greater Is the cooling 
efCact Thus in a textile mill In Boston 
where this plan is utlllzisl a cooling ef- 
fei't of from 20 to 2,1 degrees below the 
outside temperature la often olttatned. 
Another Installation, nearly Identical, de 
livers the inside nlr from 25 to 30 de¬ 
grees cooler than that outside, 

Of course the textile mill la but one 
example of hundreds of Industries which 
are making iirofitatile use of manufac¬ 
tured weather One of the reasons the 
bread you buy from a large baking honsc* 
Is uniformly good Is because It Is raised 
in rooms where the weather Is always 
right for bread making. The old time 
baker had to guess when his dough was 
{Continued on page 1P8) 
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A Bar>Beiidiiij( Machine 
* from a Ducarded 
* Steam Shovel 

Q NB of the larfiest engl- 
neerliiK problems l)elng 
solved by this country at 
present Is the Industrial 
Canal and Inner Harbor, 
being built at New Orleans. 

The country through which 
the canal will pass Is be¬ 
neath the son level, and n 
creek, or drainage canal, 
crosses the line of the In¬ 
dustrial Canal. Concrete l« 
being laid upon a founds 
tlon made of thousands of 
wooden plies and steel rein¬ 
forcing The drainage ca¬ 
nal Is made to pass through 

a siphon, directly under the How a collection of steam-shovel parts was assembled by an ingenious contractor t 
ship canal, so as to prevent reinforcing rod bender 

any change In the level of 

the latter. Huge locks, which engineers on the work necessarv steam pasnageH in (iistingK tiy tlie use of iipj 

eliilui Bie more difficult to constrin t tlmn those of the cores, It lieenine evldi nt that sntisfnitorv rastlngs imi 

I'Hiiiimn, arc Is'lng liullt above this same mud and uiubl not Im prisliieed lij tills nielbod They could not tK 

iiuicksoiid foundation The details of this work were be made Imis'r'lous to tlie steam Aeiordlnglv, a new mb 

roeimtly covered in these columns line of luoiedure was uiideitaken, to wit In a solid s,, 

Now for the reinfoielng of the concrete used In theso rolled-brass plate (li.Xj Inches thick h\ 14 iiicUcm siiunre) Hie 

locks. It Is necessary to change the form In order to comirntrlc grooves were tmiied to a de|ith sultii lent to vvii 

iiKH't various clrciirastances, and It U for the purpose give the iieeeshurv steam eiipin it.v 'tlie wliole working (lie 

of hendlng the Iron bars into any deslrtsl slinpe that fiiei* of the plate (12 Imlies diameter) was 
(he uiaehlne, slniwii In the aeeompnnyliig illustration, away to a deidh of % ii«h ex<e|it for a ecu 

is used, It will lie noteit that the jiarts for this to ae(oium()<late a cover plate wlildi was to 1 

inachitie could he readily located on any large 
engineering project It consists of a large table, 
made of heavy woihIcii sections, sv-eurcly Isilted 
together and having the upper surface covered 
by a piece of shei’t steel The bar to be bent 
Is placed over the guide rails, which have lieen 
built of heavy pl|>e and arc placed at tsith ends 
of the table 'I'hi- imrtliular jiiirt to h»' bent Is 
placed h(-lweeii Ihc collni and n dog, Iwith of 
which aie iriiide pint of the large geared revolv¬ 
ing uiemhei 'I'lie mlloii is produced by an air 
cylinder which drhes a rack, geared to the 
rotary or bending member The nlr pressure Is 
regutated by a valve and Ihe bars may therefore 
lie bent at any deslrisl sia'od llemis of any do- 
scrl|)tlon may he ohriiincd by simply changing 
the slue of «the collar and the hxation of the 
dogs 

It is Intereslliig to note that the parts for 
this tiendlng madiliie haye been rtx'riiluxl from 
ttie remains of a dlstanhsl steam sliovel, and L 

tliat the work they do Is not nt all In line yyitli First and last stages in preparing steam-heated t 
that for whldi they yvere built 'I'lie sUe of the by the welding process 

r<sl which Is Indlig hciit Is 1 ltd Inches In diam¬ 
eter The hendlng is done while the bars are cold— to the ventral boss and to the oiiler drvumfi 

and done with the utmost ease Ihe undercut This eeiitial lioss and tlie oute 



v^yyas so yvell done that 
UK barely iiosslhle to dls 
r ttie joints Tlie plates 


Casting a 60,000 H.P. Hy¬ 
draulic Turbine 

S dMIC remarkable easting 
work has been done in 
lonneetlon yvlth the build 
nig of six hydraulic tui 
bines eiii b of not l(‘ss tlinii 
no ISM) liorseiviwer eniaiellv, 
for the 11vdroeleetrle Tinyer 
f'oininlsslon of O n t ii r 1 o 
'I bese units w HI lie Installed 
at Niag.ira Falls 

The K|ilral < using of the 
do.iKKI-borsepoyv ei hydranlli 
(III blue is n gigantic piece of 



lest part is about 
reme e<ig(‘ of the 
IS uinde In nine 
IK 1 iiriile (listing o( 

1 the entlu' casing 
T illnstnition, and 


III end so that all Impnrltlos would 
users leaying the metal absolutely 
(onipleteil, the lastings were boltisl 
the sjieed ling oi member wliieb 
" s|iiial, and sub|ei lixl to a severe 


, slionld In’ eaie- 
if any metal and 
L uses! in solder 
I The (Jidlnary 
lory and a mml 


Welding Where Casting Fails 

nun first and last Kfnges of an interv'stliig and 
I unusual nppllentloii of welding arc llluairated in 
e accompanying photographs This work was per- 


Ihe undcretit This ccntial 
ferciivi' of the undervnt we 
milliner iisiinl for pre)iniing 
elniihir vxiyer was tli<m 


formed for a firm manufaetnnng hydraulic mathlnery, then iiffivt'vl t 


r vsiyer was th<m (iiepared yyitli 
1 III the same maimer, leaying the u‘ 
'Idllig A «|>eelnlly iireimnsl clampli 


and was Intended for filling a contratl ealling for 
steam-heated brass platens for the curing of plioiio 
graph records 

After trving a nnmhcr of metliiKls of making the 


stratus, and tlie entire Job yyas prelieated, tl 
done In the Ustial wav, and tlie plates alloyy 
sloyyly in tlie Hie As n result of the imneali 
tliletlonal strains yyere satlsfaetoilly idlmiii 


Expediting Handling of Foundry Refuse 

I.AHtiK foniidy lovated at Albion, Aluh, has re 
lently inirodneed a inotm tiluk and a siss'liil 
iiiy for liimiUlng Its lefnse, and the i(“snlts are said 
■ hlglih sntisfiK tiny Thi' motor limk in this in¬ 
is- Is of s ton (iiiiiiilty, i-ipiiiiped with Hanged 
‘Is and a speilal dninii hixlv, as shoyyn In the two 
inpanymg illnstrations The tnu k iijs-rates on a 
L length of triKk estendlng fiom the foundry’ to 
[lump heiiii Till- fotmdrv officials state that tlie 
Hal ion of tills Iniik and railway has taken the 
- of thiie teams and seyen men In handling refnsv* 
V nothing of taking (are of It more expeditiously 
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Air Plus Oil Equals More Oil '' . 

How Compressed Air l akes the Place of Natural Gas in Stimulating the Flow of Old Wells 
By Robert G. Skerrett 




T mo cNliiiiistlcii] (If ()\ii jioiils Ilf j>ptriik>uin 

In iKj II iii.iltrr iiH'rt'l,\ |nr (he HiH‘('\ilatl>>n of 

liiili inIn Ii Iiiiii III N nil 111 iiN NiHiiiiT nr lalcr, no mut¬ 
ter wlu'lhei IM li'e 111 the iilriil dlNlrleth or In tlic 
(Jetiw'lv i>o|iiil.i(eil (iiiiN Asiile fiimi iH'trolenii) N jiart 
In iiroMillnn iiie|i\e eiiei^'v, Notneililiic thut loiil iIoCH 
on 11 uini li triiiiiihi Nciih, the wlieelu of IndiiHtry wontcl 
heioiiie nIiikhInIi .iikI e \cm stoi) If tliey IliL'ktHl a BUlfl- 
cleiKV ol luhiiiiirilN It Im from |ietrolemu thnl \te get 
the gieiiliMl iiieiiNiiie of oiir Inlillefltlng oil unit a 
pleiilv ol IIiIn «e iniihl hiue Hhi'tlier the prlninr} wniree 
of po\M'i he w iitei eoiil or oil 

Ah the siloiitlon htiindN todin in llie domesih oil 
iiiduntrj 'M' lire \lrtiinlly Ihing from liarid to mouth, 
1111(1 the deinuiid In lietonilng hiirdei to nnud deupite 
everything thiil In done to iiiiginent iiiodnetion "Jn 
Septemher of 10-0, nw in Aiigiisl, tlie dully outimt of 
the I'nlti'd .StatoK oil welK vmin sllghth over 11/4 million 
Imrielu, lint the dully ( oristuiiplIon iono to 1% million 
Imrrelh TIiIn diillv deficit ol S, ol 11 million hnriels 
wiiN met hv liiipoitN fioiii Mexico I o this ixteiit, then. 


lioleum exliMiiMled, the near future bnatleH with rtllfl- 
inllliN \et the outlook 1 h renllv Welter than at llrut 
IiIunIi It M‘eniH, tlianku to woik that 1« being done In 
viirloiiN direetion, of whleh the general imhlle knows 
little 

Time nnil ngnln we have tieeii told that the prevailing 
methods of extraction are quite liicapahle of recovering 
tioni the oll-lH>nring sbikIh more than 20 per eenl of 
the iietroleum hidden away In the subterranean pools 
Aeeordinglv, man's Ingenuity has ln>eii spurred on to de- 
vlne witVK by wlileh a greater measure of this natural 
iMiiiiilv euii lie obtoiiieil, and in this (|uest the scientist 
and the engineer have collulNirntv'd with heartening siic- 
lesN As a matter of fact many old and iihandoned 
pro|ieitiefi have been given a new lease of life, and 
iima/Ing iinantltles of oil have been wdthdrnw'n from 
Niinds appnreiitlv drained vir rapidly uearliig the end of 
I hell jleld 

I’.roadiv stated, there »ie maiiv renwins for iKdieviiig 
that the < apM< itles of the oil sands tn the different 
Helds III this (omitrv are anywhere from five to ten 


the det<p-Boated oil after tlie gas prewinre drop# tp the 
IMilnt where It will no longer help 

It seems perfectly logical, under the <*lrcuin#t#iM!W, 
that the fertile-minded should suggest a partial replactv- 
meut, at least, of the original gas presaure, aofateviAg 
(his arttflclally by using air forced down by mittabl* 
compressors, llesplte the skepticism that hft# belittled 
the value of this procedure, the Federal authorltiwi 
have latterly annouuc-ed that on many old propertiM l« 
the eaeteru llclda this application of compreeoad air 
has Increased the recovery of iietroleum varloualy from 
.VI to 300 fter cent. 

Ten years ago, out in Ohio, I L. Ounn, proflting by 
an earlier experiment, decided to see if he could not 
Insist np the outimt of property on w'hldi the well# had 
(Iropived to an average of 7 gallons of oU daily. Se¬ 
lecting an abandoned well for his test, he forced Into It 
for about a week 3(50,000 cubic feet of free air every 
twenty-four hours at a pressure of 40 |)Ounds. At the 
end of tliat time the produedon of the surroundlns 
wells was ralsetl something like 70 iier cent. Here the 



we are alreadv dependent iipini 11 tiueign Niipiilj of oil” 

Ttial we iiiiiNl reiv less npim lalinlelim tor motive 
piiilioses and more tiiion the liiiiiimg of coal and the 
iillllznlloii of (lur tailing walers is inevitable '1 he same 
eminent aulhoiltv JiiNt ((noted lias made tills clear by 
( lUng the ntmoNt jioshibilltles of oiir riaturul power 
reMiiirees I'or iiinIiiiiic If the entire load of oiir pres¬ 
ent (lower reiinlremeiils were eairled by sleiini plants 
iiNiiig eoiiI, 0111 iiiineN would ts' able to tide tis nloiig 
foi a [leiiod of Ti" 000 yeats Whereas If fuel ml were 
Niibstitiited foi (onl for the same xervlec out billions 
of barrels of resiTves tinder ground Would last for 

Again we leiiiii lliat If no more oil vvidls wi're drllhd 
for 11 vein oiir (nodiKtion would fall off from 2 o to H.''> 
pel (Ont 'llieiefoii, each twelvomoiitli It is neeessarv 
to drill new well- and to find fresh Helds of siipitly, 
and Just wlieio tlicNc niav lie is not kuown at any 
lime with (eilaiiilv (tidv by coaseless and exitensive 
evidoratlon is 11 (loshilile to prevent a day of serious 
shoitage. W'ltli 1(1 (lei cent of our original store of pe- 


llmes greater than the ((iiiii>tities of oil iisiinlly real¬ 
ised from them The failure to obtain a larger meas- 
utp of the petroleum Is print Ipollv doe to the dlsaipa- 
lloii of the natural gas following the driving of a w-ell 
The velocltv with which this gas Is known to escape 
Is a fair Indev of the jiressure under wlinh It hug bCOT 
sloml beneath the overlying ro<k vvhnh for ageg has 
held the gas coiitlned This pressure not Infrequently 
losctics a thousand pounds and mori' a square Inch; 
.Hill the oil Is charged with this gas much after the 
rnshlou of the contents of a bottle of soda water 
W hen tbe oil prospector drives his well be taps a vir¬ 
tu,iHv sealed reservoir Instantly the pent-up itotro- 
leiim Is offered an avenue of escaire, and tbe expanding 
gas serves to force the oil aiirfaceward This explains 
tlie action which takes place at simiiters, and so long 
.IS tbe oil flows naturally the niovexnent is due to the- 
impulse Imparted by the gaa. Of course, the Oil may 
sini csiine above ground through gravitation if there 
are hydrostatic condltioMi that provide a (mfllclent 
heiul tint, tiorninlly, pumping Is relied upon to lift 


oll-bearlng sand wa» of o coarse and pebbly character; 
In short was such as to facilitate the flow of tha 
petroleum under the Impulse of the compressed air. 

Hnhsequently, y^thln an Interval of five yoars, the 
proceaa was resorted to on fully IK) properttes, and four- 
fifths of these efforts amply Justliled the outlay. The 
wells Involvetl numbered around 4.{»00; gad substnui- 
tlally all of them lay in the ftelds of southaortorn Ohio 
and the northwestern section of West Virginia. In the 
Interval that has followed, the adoiillon of the motbotl 
has gradually v4dden«d, and certain. ImproTemsnts have 
been developed a# the result of riper expOrieuct^ Fur¬ 
ther, It Is now rOallzed that ctimmerdol suceww tn tmy 
region Is eoitllngcnt upon the nature of tho oil sands, 
the asaoclatwl geological conditions, and tlkl tamflaer 
and extont to which the field has already bean worlffid 

The method Commonly pursued ta lfa« 

Marietta into^a—thus known becaniM'tt vra# 
tried out near the town of that name to Ohlo~icoiMiata 
fundamentally to forcing alt through asleotod W«1U Into 
((Tonftoaed <m papa iM) 
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Trumpeter ewann of the recently discovered colony In British Columhia 


The Papaya, or Tree Melon 

By Dr. Wm. A. Morrill, New York Botanical Garden 

T H18 Is one of the most deliclouK of nil troplool 
fruits and the tree on which It (trowa 1 h noiwl for 
Its Iteauty and productiveness In the Hawaiian 
Islands, the papaya ranks next to the banana in popu¬ 
larity, while In MexPsi, C'tihn, and .lamalca 1 have found 
It to be a comnion and much esti'cmed article of diet 
From its originui home in Central America, the tri*® 
has been carried to alt twirts of the troiilcs, iiemg aide 
to pass the winter In the op<*n as far nortit as Jackson- 
I tile, Florida, and the wmtliern part of California 
The oruninon name, papaya, is n corrtiiitlon of tlie 
Carib word ababal, while the wlentlflc name, Ctima 
f'apaya, la derived from the same sonree and from ii 
supposed reaemblnnce to the fruit of fijta 1‘apuya Is 
Iireferahle to papaw, IwauHe tltc lattci term is also ap¬ 
plied to a amnll tree growlii); along streams in the 
southeastern I’nlted .States, hcarins small yellow, ob¬ 
long fruits that taste somewhst like an o\errl|»e musk 
melon 

'J'he pai»ayn tr*s* Is siuuli and shapely, rt'semblluK 
n palm, having a slugle slendei triiuk surmounttsl by a 
eluater of large leaves, while the conspicnoiis ineion-llke 
fruits clliig cloael.v to tlie stem lielots It grows to a 
lielght of from ten to thirty feet In cultivation htti In 
the Wild state may reacli sixty or a hundred feet The 
wood IS of no value whatever, lieing so soft ami 
siKiugy that It cap lie cut like n potato, and lii young 
trees there is little inon* than a large ceutriU lavitv 
surroundisi by pith 

The leaves are alsmt tuo fwt across, deeplv lohisl, 
with lung stalks and fall off early, leaving large scars 
on the trunk The llowors aie of twu kinds, male and 
female, usually borne on dlffcrcnl tre-es The former 
are funiiel-shapisl, one Inch lung, live lolled, uhlte oi 
yellow, and borne In dresiptng clusters a yunl in length 
The female flowers, which give rise to the fiiilt, are eon 
sldembly larger, usually yellow, or rareh purple, and 
an' sltuatisl In the oxlls of the upper leavi's 

The fruit Is niueh like u melon, being oblong or 
rounded, yellow or orange when «1 [m‘. tlirei' to twentx 
iiidieh long, and weighing at times ns mneh ns tweiiti 
isiiinds fin being cut open, a huge en\lr\ npiieais 


csintniiiing wrinkled, hliicklsh seeds the size of small 
Iieas Tlie orange-yellow flesh, one to two Inches thick, 
is sweet and refreshing In the Is'st varb'ties, hut may 
be Insipid In others I found It agreeable from the 
first, but some have to n<S|Ulre n Isste for It 'I'bere 
are great differenees In the size, sliuiic, and qunlltv 
of the fruits grown In illfferent regions and under 
different comlltions (if the nninerous varieties In onl 
tivution, the one in which the li'n^es are more or less 
\ iolet-i'oIoM'd Is very highly estecimsl 

The frnlt la considered ^en nutritions ami whole 
some, either lu the fresh state or cooked, jirovldcd It is 
Umroughly ripe it is cumuiouly used In the Irophs 
for breakfast ns we use melons, with the addition of 
sugar, lemon Juice, or salt and iH'pper, as preferrtnl 
It Is also served with sugar and whlpis'd iiviim as a 
dt'ssert, with lettuce ns n salad, or with water, eggs, 
niid milk in the form of ii sherbet Stcueil impuya Is 
eaten plain or In pies, custards, ami cry stulllzcd sliiiiies , 
while preserves, jellies, and pa kies are also made of 
It Kven the sevsls are eaten, being aromatic and 
pungent like wuteriress 

The green fruit is often cooktsl as a vegetiibh', n' 
senildltig wiuasb It is peelevi, sliced, mashed in cold 
water, whleh is freijuently < liiingisl to remove the 
aerid Juict>, and then cooked <piickh in Ixiiltiig water 
The linrk Is used for rom's and the leav('H for soup and 
for removing stains from ilothing Sllees of the ripe 
fruit make an excellent cosmetic tor tla> face and other 
parts of the ImmIj, rv'movlng warls, )iinip1es, and dlH(V(l 
oriitlona, and healing Imtls and sores All pnits of the 
plant, ns well ns tlie frull, exude a milky juice contain¬ 
ing papain, nn enzyme which promotes digestion like 
the pepsin sei-rettsl by tiu glands of the stomach If 
meat K riihhert with tins jiihc, or <<M)ke<l with Ihc ft nit 
or wraiiiKsl in the leaves for several hours. It Incomes 
tender, which Is a great uid to digestion In warm coiin 
tries where flesh must ordliinrilv he eaten iis soon as 
the animal Is killed It is Impossible to estlmnle how 
miinv lues the papaya luny have saved in tins wav 
or how many It may have prolongisl and glnddeaed 

I'apaya trees must have plenty of spnee and sunslilne 
'I'lils Is why they never form thickets hut only c luriiiis 
at Is'st When eleariugs are made In the tropical for 


The Trumpeter Swan 

By T. M. Fraser 


A MfJNfi the waterfowl haig eoiislderod evtinet In 
. noarlv nil parts of the North Amerlinn tsmtlnent, 
and eortiiluh evtincl in niaiiv jinits where It fonnorlv 
liild its iiHhitnt, is Cyi]nnH linrc iriitlor. the triimiieter 
swan This, the hirgesl of the swan kind, and the 
laigost of tlie water hinls known to linve ovisted In 
.S'ortli Amerlen, was alvvavs an easy mark for the 
sportsiniHi , and allhoiigh only the voiing fowl wore 
ngreoahle to tin i iiltiired lailate, the Indians alaiigh 
lored and iite v.aing and old Indiscriminately The 
icsnit was that, although at one tlnio oxlreineU iilentl 
fill, iiarin iihirh in Finiada, where their hroisllng raiigi' 
oxicnded fioiij the Itoi kies lo the vvosteni shore of 
Hudson U.iv and from latitude (k) dogrv'os to the 
Aiitii, tliov weri' hnallv iirai tii ally wiiiod out liki' the 
piissongei iiigcon and the Inillalo It was with poiiillai 
Interest, then, thiil at the roient inniual meefnig iit 
Ottawa of the Inleinatlonal Assoelalioii of I’ish, (lame, 
and Conservation Commlssnmers, those present learned 
that a large lolony of IrniniM'lers had lieen loialed on 
a Inki' In the Interioi of Ilritish Columbia, vvlieio Ihey 
liiivo hoon hns'iling 

Ohsorvatlons vaiv as to the last aiilieiiriince of those 
fowl III the Ihiltial States As far hack ns 1,S81 tliev 
wore found only In small numbers in California, where 
tliev hud (line heon extraordlnnrllv plentiful There 
were oKasloual reports of tin ii aiMS'iinims' in dllTereiil 
parts of the I’nited Stales up to IMl'l, lint they wi're 
not (onhrmoil as goiiiiliie 'I ho Caaiidian (iovernment 
iiiiliiriillsth, the Messrs Maioiin, in thi'ir report piih 
iishod In 11101), reionled that seveial nesis of tiiiiiipel- 
ers hail hei ii found hy .i ('.iiiatllan (lovi'rnmenl ex 
liloier in tin haiion gnainds on the Isliinds In Fiank- 
lln 11.IV and on the heaeh there a hi'st was taken with 
SIX eggs In ISPl, a nesi was found at HulTalo l.ake, 
Alheitii It vv.is thiee leel in dlamotoi, (simposv'd of 
sods grass and rushes, lined witli feathers and down 
1 p to the l.S.'iOs the truui|H'ler svv.in was more oi less 
loninioii, and Mi I iirl.ini lln Canadian naturalist 
s,i\> thill heivveeii l^'ih and 1877 thi' Hiltlhon llHV 
Compniiv III Canada sold 17,ii71 swan skins the nuin 



From Wt te right, thf vl«w» ihow; nuil« (sbovre) and tamalv (below) flow**. o( the papaza a papaya orchard , a Kraftod tro« In fruit , 
and a flna type of the Headline fruit, rwehing tan inchaa or more In length 

Hie papgya, a IHtle known edible fruit, and how It grows 
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The Heavens in March^ 1921 

The American Association of Variable Star Observers and Its Work 
Hy Profesbor Raymond Smith Dugan, Ph.D. 


T IK^SE who iciiil Hie lllolltlll^ arthlcH on iihnoiioni\ 
will Ijo liilou^tid ill till' iiui [loses iiml aehie\euieiils 
of I lie Aiiiei K no Assoi lilt Ion of \ nr in 111 e Kliii (llisei \ iT' 
The [jinuliHi liniioi (,inee of this hniiillliK locelher of 
nmnlelir nsfrononnis lies In llielr leeoKiiltlon of the 
fnet thill thei nri well nhle to eiirrv on ns iiniiortniit ii 
line of reseiiiih ,is nni thin In IteliiK followed ill the 
ohnerviitoi les of the lountri., and their nsnniniitlon of a 
Inrite [lait ot the ies|ioiisllillll,v for the (ontliiued ohian 
intlon of the loin; period larialile slars 

Interesf In a niihl lorm of nslrononu 1 h ([iiite wide 
Nlirend .Most [Ksnile hale laken the lioiilde to learn 
to reiot'iii/e a few of the eonstellalions, and ineeiit 
eni;ef4y an iniltntloii to ha\e a look throni;ti a tele 
M(o(ie A koihI luain [leoiih hn\e lead of and tiled to 
imdoratand Ihe method hi wlihh the dianw'lei of Iletcl- 
Kimm' was measured A few hois hni small telesioiies 
or make leleHeopes Ihemselies oi rli: n|> (iiraeros to 
[ihofo(;raiili the hKi llm and tlieie is a inaii who has 
ke|it Ills (elesiope takes it cait In his hinkiant on an 
iK'ciisional eveinuK for a look at .Inpiter, Saturn and a 
few of the nelaihe and donhle stars, and sometimes 
tliliiKs to lilmsell that II llilnus had worked out dlfler- 
entl.v ho niittht liaie heeonie an astronomei in a hiu 
ohsfTiiitorv wlimo all Ihe dlseoverles are inailo ami 
the hlK [irohhmis of the universe hrmicht nearer to so¬ 
lution , or, if otih he had Hied a few hnndrisl lears 
ago wheu the three Ini h tileseope was a lilg telesiope 
he lulghl have Inul a ihiime to make some ohsimvations 
of value 

Itcslrlng t/o hciielit sm h potential ohseni'rs and in 
sjilre many more hy Hiiggesting to them a pioginm of 
serious ohseivatlon, and ill Ihe same time )ioi>iiig to 
hulld up ail organi/atloii whnh would gliidlj lake up 
the oliHi'natmii of the mm h iieglei led long [leilod varin 
hh'S, seven entlmsiaslK ohsmieis of larmhle stars 
founded the nin Imis of the assoi latJoii in I1>11 Tin- 
late ITofeSsor rnkering olfered to foinish Ihe oigiinl 
zntlou with charts of Ihe legioiis lontalnlng the v.irm 
tiles, and 1‘rofessor 11 C Wilson oflered Ihe lolnmns 
of Vopulai A It) ofioai// fm the [mblliiitlon of the oh- 
senatlons Mi \\’ I Aliott olTeied his seiines as 
.secTetari, writing to those alieadi Interested .ind in 
dueliig others to heiiime oliseiieis ’I hat lie found 
some reniaiknhiv line ohseiieis hidden awa.v then* Is 
little dould Fiom a slait of seien memheis, tlie ninn 
tmr has gradually Im reused to mer two hundred 'I'ln 
assorlntioii has an nmnlated oier IliflMK) ohseivatlons 
in tin- past nine venrs and Is following nearh fi'Hi 
vnriahlc stars Ohserveis have lasm 
found 111 .lapiiii, Siam, India, llal,\. Spain, 

Fniiiei', I'lnglaiid iind South Aineilui who 
aro willing to loin m the work, so Hint 
the ussoilatlon Is atile to keep il watih, 
when neeessari, on the whole sky through¬ 
out the whole tweiit,\ fonr hours 

In lOlT, after the Assoi liilloii had 
[iroved Its worth niiil felt that It would 
stay together. It was formallj organized 
and liicoiisinited niidei the laws of Mas 
SQchiisetfs anil tiwik its [lUiee among tin 
astronomlenl soilelles of the world 

The Assoelotlon has ii (olleetlon of 
nearly fitKl slides whhh Is avallnlile fm 
loan to any of Us nienihers it alsu has 
under Its isiiitrol wome Iwint.v telescnpes 
which are loaned lo deseiving inemhers 
who wish to Imyirove Ihelr wnrking eon 
I Itions Through the geiierosilv of nm 
ot the inemhers the Assnelathm is jire 
[Hired to awaiil a medal to anv memher 
who Is the tlrst td diseovei a Nova 

The voeiitioiis of the memhers are i ei 
laliily varied, i lergv men, stnilents, liiw- 
lers, farmers, doctors, teachers, reymrlers 
and hunkers are inelnded in tJie i links 
Many more ohservers are in <'d(‘d There 
are a great many long period varlahles 
known and many more will he discovered 
'Ihe hrlghtliess ot many of thesi- viirla 
lilts makes (heir observation ensv with 
small leleseoyieN, in some < uses even with 
a held glass oi with the nakisi eye Their 
slowness of varlalion makes It possilde 
for Ihe observer to work at his conveiileneo 
and their great range of variation maki>s 
them Interesting The onnses of their 
variation are not known and cannot tm 


/ N ihe absence oi Dr. Russell, who has gone 
lo England for the conferring of Ins 
Ro]fal Soctely Medal, we presenl ibis monlb 
Im (ollrague in the Deparlmenl of Aslronomy 
at Pnneeton, Di Dugan —a most acceptable 
substitute — The Editor. 


known iiiiIjI jnaiiv mine ohsei v ntions Imve lieini made 
Skill In ohservutloii of variahle sluis is jendilv iiuinired 
hv one giftisl with [intienee 'I'lie Vssoi latlon also 
needs uiimv more teU"Kc‘o|>es and their gift or loan 
would ho mmh ii|i|irei luted That tliev will lie put to 
good use Is assured 

Two Nebulai with linparalleled Velocities 

I’roli'ssor Sllidnn states that renuit vdiservatlons nt 
Unwell Ithservatorv wltli Ihe nehiil.ii syiei togrniili have 
shown that Ihe in Imlje >> <1 (' TSd and N, <i t' fk'JO, 
both evldentlj of the splial famllv [lossess nineh the 
highest veils ities .vid iihserveil foi iiii.v ohjests Ex¬ 
posure of L’.S houiH and Ut houis, r(s|iectlvelv, vveie re- 
iinlred to secure servleealile syiedra The dis|ila<-e 
menis of the siss triim lines are lowaid the red in 
liiilh I uses and eorresyiond to tlie i'M’epiion.il velocities 
of 1,S<M) and t.liiMl kui/sin , resyss lively The motion 
Is in eai 11 case awiiv fioin tlie sun The ladial velisa- 
tles of s|iiral neliulie heretofore observed average aliimt 
4IHI kui/see Eleven of the nineteen gaseuns neluilie 
in till’ Creater .Magidliiiilc Cliuid are reiediiig at veloii- 
lles langing frmii i’tT to tIHT km see and ahout IfiO 
kiii/sei Is tile aveiage radial vehsity of the Clohular 
t'liisleis I'he veils itv of Ihe sun Is ahout 18 km'see 

The Heavens 

'I he blight wiiitei Iimstelliilliins and the Milkv Wav, 
whnh lies roughiv [miallel lo them, have swung around, 
[ilvotlng nt the norlh, iiinl have takim U|i a [losition 
iiearlv [larallel lo the western hiirl'zon from (''nsslojieln 
neail} in Ihe norlh Ihiougli I’erseiis in tlie northwest, 
lamii.s In tlie west, ami ttrioii a little to tlie sioith of 
Wi-st to Cains .Mujoi in th<> southwest l.eo, hwikiiig 
like a sh kle. Is high iiii on the meridian The (treat 
Item Is ahoiil Ihe same dlstnme to the north of the 
/eiilth with the illiiiiiT iipshh' down (temlnl Is about 
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half way from the zenith to (trloij, and Auriga Is to 
the west of Ursa Major Urocyon can be found with 
the aid of the knowledge that It forms a fairly govnl 
eiinilateru' triangle with Sirius iiiid Betelgeuse. Tho 
handle of the dlpptT [siints roughly to Corona Borealis 
in the east 1/Ooklug toward the cast one sees Spies in 
I tie soutlieast in a region devoid of otlier bright stars, 
and Arcturua nearer oast ntid at about the same altl 
tilde Vega is Just appearing above the horUon In tho 
northeast. The Aiitnmniil Eiininov is about two fifths 
the way on a line from Splea to Itegulua. 

Sun, Moon and Planets 

In latitude N 40° the sun ilses lai March 1 and 81 
aid 46 and 6'47 and sets at .1 'lO and 0 22, respectlvoly, 
all times licing Loeal Mean 'I'he eorrespoudlng stand- 
aid time mn.v be found hv adding to or subtracting your 
longitude from the Ntiiiidard iiieilillaii, according iis 
you are to the west or east of it The sun crosses the 
ii'lestliil eiiuatoi from the south to the north side on 
Mareli t!0 Just liefore miilnlglit eastern standaril time, 
bilnging silring wltli It The moan sun, whose distanee 
from tlie meridian Is Imlhiiled by our clocks—at least 
the goisl ones—-will tlien lie ahout 1% degrees to the 
west of the tnie sun and will not arrive at the Vernal 
K<Iiilnox tintll the evening of tlio 82nd. 

Tlie moon is now on the ilth and full on the 23rd 
The next Sunday, Mnreli 27, will Ik- Easter Sunday 
Meriiir) reiielics greatest western elougatlon on the 
21»th, hut is still low ill the east at sunrise 

\ eiims is an evening star and has started back to 
ward tlie sun The jihase becomes more and more 
(leseenl and the aiMiiin'iit diameter Increases from 3il" 
to 48" imriiig tlie early part of the mmitli a large 
(omiioneiil ol the motion of Venus is toward the earth 
and It moves eastward from Pisces Into Aries As the 
[danet swings in toward inferior eoiijiinelloii the com 
[iiaieiit of Its motion parallel to the cartli's motion in 
I rvsises until it is isiiial lo the latter on the 3lst. al 
wlileli time the planet ceases its eastward motion 
among the stars, and at oiiee alarts to ''retrograde' 
On .\larili l(i, or at about half the Interval from groat 
est ('longolioii to Inferior (onjunctlon, it attains its 
inaximuni brllllaiiev of magnitude —18, or about Kki 
limes tlint of Sinus The bnglitness uf Venus In the 
ila.vtliiie is nlwiivs siiriirlsing to those wlio svh- it tlien 
The onlv dlHiiultv lies in looking in the rigid direct Ion 
■She ( rosses liie lueildlnn nt about 3 P M on the lirsl 
of .March imd about 2 I’ .M nl Ihe end of the luoidli 
One should look south and high uis 
iihiiut Jip from Ihe zenith The creseeiil 
miKiii and Venus less than ti‘ apart will 
iimke a pretiv sight on the 12th 

.Mars is being gnlnt-d on slowly by thi* 
sun. At the end of the month tliey are 
only lloT'ini aiinrt Mars Is far around 
Its orbit on the other side of the sun and 
getting fainter 

Jupiter retrogrades during tho moiitli 
from ahout I.'.' to alMiiit 12' east of 
llegiihis, ami is at maximum lirlHliiney 
It Is in opposition, and therefore nearest 
tile earth on March 4, when it crosses the 
meridian nt midnight Its apparent dl 
ameter is 4l".6 and with a power of 4r* 
it should look as large ns does the miam 
to the naked eye, 

Saturn Is a few degrees to' the east of 
Jupiter, hut nearly three magnitudes 
fainter, and is moving westward among 
the stars as do all planets when near 
otipoHltlon, It will 1)0 In opimsltlon on 
March 12. The earth jinssed through the 
plane of Saturn’s rings for a second time 
within a few months on February 22 and 
Is now on the same side of their plane as 
the sun We see the bright side of the 
rings but at a very small angle. W. H 
Pickering states that his observations of 
the rings lead him to iiellove that While 
tho outer rings ore extremely thin, as Is 
well known, the crept) ring has a thickness 
of not far from 2,000 miles. 

Uranus moves a degree and a half east¬ 
ward la Aquarius during the month. 
Mercury will pass within 4' of Uranus 
on the 2.’5th. Neptune Is slowly retro¬ 
grading In Cancer. 
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Inventions New and Interesting 

A Department Devoted to Pioneer IVorl^ in the Arts 



Fitting: the E*Ke with a tiny brush 
expedites gaglnR operations 


A Pilot Brush for (ilages 

I N the practical use of fixed dlmeii- 
sUm RjiueN the sage 1h usihI to test 
the neenraev of work The artUle leati'd 
1h fre<iuently taken directly from the 
niachlne In which It wan tinUluMl and 
the surface to la- gaged is apt to be 
oovi'reil with oil, ai><>cks of dirt, chljis or 
particles of abrasive material. Of 
course these fondgn substani'es arc det- 
liniental to the gage surfaces, and to 
oiercouie such objections a Massaihu- 
setts manufacturer has brought out a 
pilot bruah device which Is used us a 
cleaner as well as a pilot tiages are 
drilliHl and tapped to receive the brushes 

A New Use for Pie Tins 

D KATH-DIOALINO baits, violent de 
struetlon by use of gun and dog, 
traps and other ensnareinents, and even 
the building of a coyote-proof fence an* 
among the raethmls of arresting the en- 
i roneUmeutH of cojotes In the West, a 
predatory animal so destrvictlve to do¬ 
mestic livestock It remains, however 
for a ranger of the United Slates Forest 
Service operating In Ftnh to euiploj a 
simple but clever nietlnsl of "slusilng' 
away the sneaking thieves of the <attic 
and sheep ranges 

Acting upon the theorj that wild aid 
mals are suspicious of artificial illumi¬ 
nation, lighted iHiiterns are stalloned 
near l>e<l grounds umal hv shis'ij In tlm- 
lier line niiiges of the National forests 
These all-night lieiuons haie their llglil 
reflecting powers iiinltlplled hy susiK'nd- 
Ing a new shining tin jilate on eai'li side 
of the lantern This arraiigemont Is ef¬ 
fected hj means of a rod tbsl to the 
handle of the lantern, inadi- secure bv In 
sertloii In tbe ring of the hood of the 
lighting fixture the tin plates being sns- 
IwudiHi by strings from tlu- ends of the 
rod 

The free swing of the cojotc' guard 
lantern plates sends forth jicrhslkul 
flashes of lllnmlnatlon from the lantern 
which penetrate the darkness, throwing 
fright Into the camp of the marandliig 
Iiest whose stealthy Invasions of sheep 
herds mii*’ tie of nightly freipiencj 
Other than refleeflng a weird flash of 
light, a strong wind may serve to create 
a jangling noise. Tbe Ingenious forest 



Ttik arranKsment of a lamp and pie 
^jbu aervaa to drive away coyotes 


ollblal does not tell ii'- how tlie gnard- 
lanfeni jilates opeiiite in the iibsenie of 
a wind It is to bo nssumiHl, liowever, 
that the range of its effectiveness is 
Somewhat controlled b\ the power of 
wind currents to keep in constant ino- 
floii the light-reflecting (ilates 

Checking Up the lSIip Gage 

lO.SlC.N'lOI 1 for making rapid and ni 
eiiinte tests on slip gages of the 
.lohansson tvpe, a device has reeenth 
been perfet ted by the National I’hysleol 
I alloratory of London. I'liigland 
The bed of tbe nmililne carries two 
beadstotks which an> seiurelv held 
down ill position The right-hand head- 
sfock carries a plunger which Is Inpissl 
to be a good sliding fit in the hore nnd 
K held In position hy tvvo lov'king screws 
The fat e of the plunger Is flat and 
Hipinre to the axis of the plunger The 
base of the left hand headstock Is 
screwed to the be<l nnd supports a barrel 
bv means of flexible steel strips at eaeb 


fines IS deilved fiom weights suspended 
bj a rod bunging in a reiess in tbe bed 
'I be tone Is tniiisnilllisl to tbe barrel 
bv two bell (rank levers iiinccd one on 
einb side of it 'I’he working jiressnre 
of the maelilnc eiiii be readily adjusted 
to aii\ definite figure fiy varying the 
.mioniit of tbe suspended weights 

'111 op< II the monsiirlng faces for In 
SOI ting 11 gage the barrel Is moved 
'■ligbtlv to the left on Its llexlhle sup¬ 
ports, bv ineiins of a level Tbe level 
IS (onninted to a spindle (arrjing an 
eieeiilin disk which oiicintcs on a stop 
lixisl to the lower pint of the barrel 
Having inserted a gage, the lever Is 
luiiicd to disengage the ecientrlc and 
the left liiind mensurliig fac(‘ Is Rutonnit- 
biillj biiiughi III isintHCt with the gage 
b\ the nilloli of the weights 

It IS claimed that the machine will 
ie|M>iit Its readings to within one tiuth 
of one scale division or one millionth of 
an imli, lint to obtain smli repetition 
eviremo care has to be taken with re 



l>etails of the new apparatus designed by the National Physical Laboratory 
of London for rapid and accurate tests of slip gages 


end 1 bis method of support allows the 
barrel to move slightly l>ockword and 
forward in a direction parallel to the 
lied. Its axis remaining always parallel 
to Itself The barrel Is bored to carry 
a spindle, the right hand end of which 
forms the second measuring fare of the 
iijiii'liine The spindle has a spherical- 
shaped collar at the right end which 
rests on a lievehsl facing at the end of 
the barrel, the contn<-t lieing niainUilned 
bv a spring placed inside the barrel 
'The barrel is bored lo clear the spindle, 
tbe tail end of vvhleh Is held between the 
points of two piilr» of set screws placeil 
at right angles and screwed Into tongues 
Mt the rear end of the barrel By adju.st 
meiit of these set screws the spindle can 
be tilted on Its spherical seating until 
the tvvo measuring faces are brought 
nccuralelv parallel As the faces W’ere 
reipiirisl to be pnrnllH to an order of a 
minionth of an Inch, this adjustment 
nwahsl to lie very sensitive and was pro¬ 
vided for by the spring action of the four 
tongue pieces In which the set screws 
were mounted 

The pressure between the measuring 


giinl to the cleanliness of the snrlaie of 
the gage.s and of tlie measiinng faces, 
and nnlformltv of tcmpi-rnture of the 
gage and the machine 

The Industrial Laundry 

T HK iiidiistnal laundrv—what Is iC» 
Biiefly, lids Is a department of the 
large plant whbh rei-overs lubricnting 
oil from wipers and waste, and reelnlins 
wiping and waste materials Most of 
onr leading Industries are today con 
ducting industrial laundries becuiise It 
pnvs to do so These imiustiles are ob 
talning from l.'i to .Id tunes tbe ordinnrv 
senile Irorn their wiping nnd (leaning 
mateilnls Many of them wash over 
alls jumpers, towels and such tor their 
employees, and at a profit Indeed, this 
praetlei*, so experts claim, piodines 
wliiers and waste at less tinin :{ lents a 
pound 

A Safe Haven for the Spoon 

HAT docB the housekeeper In your 
family do when the spoon with 
which ahe la nerving dessert slides blithe¬ 
ly down Into the Iniwl anti gels sub- 



Thc non-disnppearing-spoon holder — 
an idea from Germany 


meiged In the iiiiddiiig or tbe pent lies'' 
liimbfiess she does just vvliat all other 
honst'whcs have done nmler these ctr 
( unistani es for gcncrallons—llslics it out 
dlsnppiais lido the kitilicn, and returns 
with the same sjioon wiislied, or with 
Miiolhcr one Tbe same iiecldeiit occurs 
ifti'ii to the liidhidiial in toijptHtion 
with Ids snmller s|ioon nnd smaller serv¬ 
ing in a siiiidlcr bowl—with tbe same 
iciiiedt But a (Icrmaii haiis-fran comes 
wllli Ibe suggestion dliistiiited on lids 
page, ,iiid designed to keep the spoon on 
its good btbuMiir As will be seen at 
uiue, the olTendliig tool cun sliii neither 
sidewavs nor straight down, It must 
'ta\ where It was put, rodining grace 
lulli against the side of the dish, no 
Miatlcr how snioolli and slipiK'ry the hot- 
loiii on w liii li Its point rest* 

Still Anothei Power-Driven Ice 
Boat 

T hanks to the vailctv of smull gas¬ 
oline inoliiis nov( iivailalile both 
new and sei ond hand, lhei(> has be*>ii no 
end lo the pouei-di iven he boats width 
li.Mo made their aiipcaraniv during the 
past tew wiiitcis To the large ctillec 
lion of pbotograplis of such craft which 
has iilrcadt liccii indillsbcd in our col¬ 
umns, wc b.ne the accompnnvlng one to 
add Here Is the he boat of liavld Jones 
ol I’cabotlv, -Mass , wldcli Is said to make 
a s|)ecd of well ovoi u iidic a minute on 
suioolb be and without undue benti- 
wiuil lor a iiowoi plant, voung .loiies 
tills made use ol a dlsiurdisl twiii-cylln 
dcr moloKMlc (uigliic, whhb drives a 
11 111 tor-Ni low iiropellci ihroiigb a chain 
11 inisnil.ssiiai The front of the body 
ics(s on two llMd runners, while ibe 
icai Is 1 an led bv a single idvottsl run¬ 
ner wliiili nets ns (he rudder Then* are 
small supplementary runners fashioned 
out of steel rod on either side of the 
front runners, which serve to prevent 
the IcQ boat from turning over w'lieii 
loundlng curve,s at Idgb sliced 



Ice boat equipped with twin-cylinder 
motorcycle engine 
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Pistol Grip 
Hack-Saw 
No. 247 
Price, $4.00 


Bench Vise 
No. 168 
Price, $7.40 




Greenfield, Mass , U. S. A. 


Recently Patented Inventions 

Dcaiptioni Recnliy Paicnhd MMccl ondElMl 

Tooli. Farming Implttr^nl}, Etc. __ 


Pertaining to Apparel | 

WAISTIIAM) AMI TIIK FBII^ | 

MAN. 713 Ilnm-Iway. Mw lork, N. X 
1..CI »t thlH liivcLllon la to proAlrto a atrip or 
bund which 1. tolclcd tranavaracly f"™’"* 
t.mholo rccchlim' portloba. the buttonhole, be¬ 
ing form.d through two thicki.c.ao. of mate- 
.,„1 comprlalng the fold and the edge, of «ld 
fold secured to the body of the .trip and 


N Y, The Invention relat*. to an arranga* 
ment In which the puttc* 1. of th. wrapped 
typo adopted to engage the leg of lb* atearw 
in spirally arranged folUa The primary Object 
is to provide a eoinblnatlon aho* and putt** 
in which the puttee I. an Integral part there¬ 
of, or the puttee may be produced from fabric 
lu.toad of leather. 

amvn—B J. otabbirr*, 40« ®. 4tb St, 


Of General Interest 


“Poor hack-saws sure 
have caused a lot of 
cussin'/' says Mr. Punch 

"But here's a way to find both blades and 
frames that will make you swear by them— 
not at them find the name GOODELL- 
PRATT and you’ve come close to hack-saw 
perfection." 

Honest, if you could spend only five 
minutes in watching Goodell-Pratt Hack-Saw 
Blades being made, nothing on earth would 
ever make you buy another kind. And Goodell- 
Pratt Hack-Saw Frames are made in the 
same skilful, careful way. They don’t strain 
the blade- it's always parallel to the back of 
the frame. Heavier material than usual is 
used so the frames will be extra rigid. 

Even the best hack-saw has a tough time 
unless the work is held absolutely rigid. The 
Goodell-Pratt Bench Vise above is just the 
strong, well-made, tight- 

inhthc gripping. 

jf the Every worth-while workman wants real 

quality in his tools. He knows he doesn’t 
umn'g have to worry about the character of Goodell- 
ith ex- Pratt Tools that’s why he always msists on 
In uii getting them. 

d eVtra Write for [Kicket edition catalog, picturing 
and pricing the “1500 Good Tools." This 
fre- book interests every man who likes 
a good tool 

r\ GOODELL-PRATT COMPANY 


clAliig entrance at Concentrator, or jig., and baa rat«»enc« 

more particularly to a devlc* of thla kind 
comprlalng a frame-, a atrut axtandlng aeroea 
al Interest frame, a acreon dlspoaed over the fram*, 

I MiiKENlibA, Call* and mean, connecting the Bcreen and the atrut 

Mexico TbI. Invention arherehy the latter ob.trueta no part of the 
j to provide a device screen, the atrut. being of the upward tapering 
nil! not alone exerol.e I LroM-Mctlon form 

,o., the hair, but wlU | CASE ANO 8CPPOBT.— C. J. 

imping action ba. been j 4 q cHiurch Bt New York, N. Y, An 

itlr Into heated groove., ,,|jj,.ct of the liivenllim Is to provide a OOB- 
Mnreel wave will re -1 caae and support which 1 * prl- 

j m.rlly designed In eonnoctlon with bottle. 
|. H. Bteuath, 420 ,,,„italiilng Are extlugulMier. the device being 
rlHir, Mich The Inven [ ,.«ppelaUy adapted for tiee on antomobllee, 
for containing liquid, i,„al. or other moving vehicle*, and which 
naltir An object 1 . to j ,^111 support the device so that It can be 
[• which may bold two | quickly used, and will cauM the removal of the 
both preparations may j Hioppcr with the removal of the bottle from 
ther, and either of the] jt, .upport 

lout any danget of con-1 j.f,ABTir COMPOSITION--OuBTAVa Et, 
Iher ; 5,1, atp , Moodside. \j I., N Y. An ob- 

, SYSTEM EOR CON-> of the Inventioii Is to produce a com- 

lON —c O llAuia, c/o I posliliin of matter which Is InexpenMve to 
ttle llock, Ark. An oh j make which has correct charaeterlatlc. to 
la to provide a <levlcejcq„pf It to the manufacture of doll., pic 
laee of calssoiia or colter j (urc fi-amea etatuettea or any model work of 


u clumping action upon the hair, out 
further after such clumping action ha. been 
..xercl..sl, draw the hnlr Into heated graves 
BO that a dlslliully Marcel wave will re-, 

ItCPI EX Tl'ME —I H. SteuATH, 420 j 
Thompson St , Ann Arlmr, Mich The Inven , 
(Ion rilates to tubes for containing liquid,^ 
scuil liquid or plaellc maUir An object Is to, 
provide a duplex tuUo which may bold two | 
preparallon., so that both preparations may, 
nlwayn he found toffcthcr, and cither of the] 
prrparatlonM lined i^Uhoiit any danger of coo -1 
lamination with the other 

PIPE AND PANEI, SYSTEM EOR CON-1 
CRETE CONSTUlR'nON —C O Daui., c/o 
Itmk iBlniid Hotel, l.lttle Rock, Ark. An oh j 
Jwt of the Invention I. to provide a device 
which may take the plaee of calssoiia or colter j 
Hum. A further object 1. to provide a eub-] 
aqueous concri le cotislrucllou which may be ^ 
leadily lii.tnlled, and which when Installed 
partake, of the nature of a monolithic .true 

IloNEY-lllCl' I KAME INSPECTION 
STAND—U Mirti.EB, 4411 Mntlliorough Kd , 
Yonkers, N 1 Ihl. invention has reference 
more partleularly to an Inspection stand of the 


frame An object Is to provide 
stand whieh will In simple ai 
tu manufacture 

i ()i:ntain lutrsii —w ou 

Itldg , Auckland, Now Ecalnnd 
rilates to a dcviii ndaptei] to I 
I,rushes for various purpose.. 1 
I,rushes shaving hrushis iiu.l t 
purtliularly the Invinilou lelni 
Involving a reservoir or eontnii 


PRISTKI) AND 1 ilI.riP/D SHEET.—S 

llBciv«N. 3i) llidfoiu St, Strand, Emidon, W C. , 

England The olijev 1 of tbi Inveutlou Is to 

providi a print!d and foldi-d shivet having at 
least thru leavis or six pages and containing 


b may be slick to molds during the manufaehirlug 
installed process The composition coropriae. Hour, glue, 
thlc .true a.bosto., cement, whiting, mixed with water 
TIIPNK AI'PEUNCE—H. B. Cabkox, B 12 S 
c C T I O N j Klmhark Avc , Chicago, HI Th. object of tbi. 
rough Kd , ipYontion 1 . to provide a eopport which may 
I reference i,e utilised a. an Ironing board, a conventloual 
and of the (.tie, or an Invalid's table , the device IB par- 
bc thrust (irularly adapted for uae by people who travel , 
place, and k may be cnrrlcvl In a conventional wardrobe 
lice brow! trunk withovit any additional structure, or 
inspection might form part of a closet or similar recelv 
inexpensive ing dcpariinent 

nnil'K Mfll.D—It A Kovtaine, c/o Am 
, Uellaby s Truck Ilmly Co , Inc , MarUnivlUe, Va An 
r Invention ut.ject of the Invention Is In provide a mold 
mbodled In vvhlch will constitute a combined mold and 
1 as tooth riitier, and whlih wilt slmulLanivously form a 
like More large numlier of brteks A further object is to 
to a brush provide a mold wlileh, when moved verlleally, 
adaiited to, oiii-ralis In cut the mud in the mvdd Into a 
gc contain largo number of slandard slxe brirk 
lellvcred to POTTEE ClyOSURE —C E BLAXrilAan, 

ak furmiiig ,.„t,agr Drove Ave, Chicago, ill Among 

the (ihjeels iif the Invention is to provide a 
;HEET.—S bottle closure which does not require to be 
don, \V C. ccinenled In the m-ck of the Iwittlr, but which 
utlou is to when InwrleO In the neck will, owing to Its 
having at pecullnr atrnctiire, cling to the neck s<v that 
containing .. an allempt Is uiiidc (o remove the closure 



to cnniile the user to readily turn the leaves MHITINO PAD—G, R Clabx, c/o Armour 
from the right 'o the left to siiereasWely bring <■„ , Oemcr Market. Waahington, D C Th* 
til view the pages In proper sequenee Another t„viinttnn hss tor Its object to provide a writ 
ohjci 1 Is to enable Ihr user to open the sheet tug‘psd which Includes as one of the moat 
for rending page hy page without spreading the important features an endless sheet of paper 
sheet fur apart arranged to be ailvsneod step by rtep. and 

IiIGHT METER—C C HowBxaTixE, 10374 callable of being reversed so that both aides 
rsrnian Ave, Highland Park, Mich Among of the paper may bo nili>d with writing before 
the objects of the Invention la to provide a It la discarded 

meter for determining the strength of light, it _—,-- 

is parti, marly useful In Wc wlM. to Call attention to the fact that 

to give til (orrec exposure o ^ poaltion to render competent aerv 

opening and any .. of plate or Him; a fur sverj branch of n.t.nt or trade-mark 

‘""w:;r'‘,rr; i^rrS‘rwrknnreiiorTgM 

as vvell. If mt hi tter, m not *rfr «l«ctrloal and chemical experts, thoroughly 

ae 111 strong light ' *■ tralnvd to prepare and prosecute all patent 

"v*^ *"*1 ** *v.i.'*i ’ luiiiUnM stores applications, irrespective of the complex nature 

plovrd in measuring Ught In building., atoree, J*’«R,j„t.m.ttei involved, or Of th. 

sppclalUed, technical or acleutlBc knowledge 
DISOHARDE MEASURING DEVICE EDH ^qulrod therefor. 

LHJI'ID RECEITACI.ES —W P BiAEC, ^ aaaoolate* throughont th* 

Klrksvillr, Mo The Invention relates gener- who aaslet t« th* proMOUtion of patent 

ally to liquid receplaciea aud particularly to a trade mark appltcationa Hied in all conn- 

illseharge measuring drvict for bottles, Jars foreign to the United Btateii 

aud the like, the object being the provlilon of 

an arrangemeut for measuring the discharges, MUNN A CO., Solleitora of PataoU 

as for Instauce in the ease of dose regulation Wrtolworth Building, NHW YOI^ 

from medicine bottlca Tower Building, fJItICAfJO, lists 

COMBINED SHOE AND PUlTaB —H. C. Scienttac Amerloaa BWg., WAaBlNOTON, O. C. 
Draa. Bt I.nke’a Rectory, East ERiMiurat, L. I., Bobart BaUdisg, «AN rs^MCtBCO, CAIa 


We wish to cull attention to the fact that 
we are in a ivoaltion to render oompetent aerv 
tees in every branch of patent or tradc-murk 
work. Our itaS la composed of mecbaiileal, 
electrical aud chemical experts, thoroughly 
trained to prepare and proeecute all patent 
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Who SImH WoHk tlio Fanns?—I 

{CmHntied from page 184 ) 
tMlltf la Uie total onisber of farms op¬ 
erated. dM directlr to 0» lalwr shortage, 

That one of the moat drastic labor 
Shortages which erer coufronted American 
agriculture Is today as firmly entrenched 
as the wolrea of want during times of 
famlae Is known generally among the 
farmers. They are doing their host to 
meet and combat the emergency. By 
working longer hours In the field, by 
squeezing the last drop of efficiency out 
of daylight Baring aa applied and adapted 
to practical farm conditions, l)y the more 
intensive utilisation of family lalwir, l)y 
decreasing the acreage of tilled crops, l)y 
renting out as much land ue possiljle to 
reliable tenants competent to farm tlio 
land InteUlgcutly and well, liy Inereuslng 
their annnal pasturage and green cover 
crop allotments which may l>e harvested 
by live stock and converted into valna 
hie meat and dairy products, l)y ludiiK 
more and better fertilizers and lioR\ler 
machinery—especially tractors, these 
farmers from Maine to Texas and from 
California to New Jersey have l>een do¬ 
ing their liest to solve that contrary co 
nundruiu—the task of laTformliiK tl>e 
work of four men with a force of throe 

Conditions in Michigan are fairly rep¬ 
resentative of the dearth of form work¬ 
ers which is prevalent in a numt)er of 
the western atates Approximately 8 75 
l»er cent of the farms—an aggri'gato area 
of atxmt 1,000,000 acres e<iiiivaU>nt to the 
combined acreage of five average eountles 
—were Idle in lOW The total man¬ 
power available for working the land 
which is under cultivation consists of 
230,0(X) male workers—many of whom are 
Itoys from 15 years of ag<* and upward 
This means that each of these men or 
lK)ys had to handle 82 5 acres of farming 
land during the current seawm A reiwrt 
as of May 15, IDllO, issued hv the Michi¬ 
gan Crop Reporting Service showed that 
18,232 farms In the suite were Idle as 
compared with 11,881 in 1919 While this 
nhandoument, which in many cases Is 
temporary due to lack of tenant farmers, 
was least In the l>est farming W'ctlona, it 
is, without question, a community move¬ 
ment Borne dlstrlctB sliuw no abandon¬ 
ment In other sivtlons whore the ten¬ 
dency to ahandon the farm was origi¬ 
nally of little consequence It lias devel -1 
oiHsl Mild has reached a iminl wliere from ' 
one third to one-half of the entire scliool 
district had migrated to the city 

Conservative figures evidence that fiO 
per cent of the farmers now actively oie 
crating farms In Michigan arc over .51) 
years of age The average size of the 
farms in the state is 91 5 acres and there 
are only 11 men and boys avallulile for 
the running and managing of each ten 
farms Right now there arc 80.8<K) va¬ 
cant houst's on Michigan farms, 10,090 of 
which have been viioateil during the last 
year Df the 270,000 men employed on 
farms three years ago, 40,000 have since 
left the rural districts In order to gain 
the higAer wages offered by the indus¬ 
trial concerns. Twenty tliousand farm 
hands have migrated from the country to 
the city during the last 12 months Un¬ 
der such conditions U It surprising that 
Michigan suffered a decrease of 15 per 
cent In the acreage of cultivation crops 
planted last season? The fact that the 
number of dairy cattle In the state de¬ 
clined 11.8 per cent indicates that milk 
producers are dispersing their herds be¬ 
cause they cannot secure end retain the 
services of qualified and dependable 
helpers. 

The writing on the wall Is to the ef¬ 
fect that the production of farm crops will 
decline as long as the preaemt sltuatlott— 
featuring an ahnodanoe of work to be 
done and only a limited farce to do It— 
eontlnties and as k^ng aa the coats of 
pfadQCfng erepa oomapond ao closely to 


[ ceives. This Simply means that the more 
the supply decreases, the higher the 
prices of foods will climb The remeily 
for this almorroal condition Is to curtail 
the numbers of non-prodiicers of food tiiid 
to iniiltipty the rnnks of the food pro 
ducers. Such a reversal will result only 
wlieii the remuneration for growing farm 
crops is proportionate to the Incomes 
which obtain from other occupations and 
viK-atlons that now yield attractive re¬ 
turns, It also features the countrywide 
need of markedly increasing the attrac 
tlvonesH of farm life in order that resi¬ 
dence in the country will offer uh many 
Inducoments to the average laborer as 
does city life 

[‘rosi>ectB are that inflated living costs 
will continue to a great extent. The la- 
lior shortage la ^ltally acute despite that 
tlie average wages paid country help are 
from 15 to 25 lM>r cent higher than those 
of last year This is sure to result in de 
t reaseil production—unless you and 1 ami 
everybody liacks up the farmer, and not 
with extravagant enconragement and pats 
on the back but with actual sweat-of-tbe 
brow and tillsterlng-of-the-hanilM assist¬ 
ance. Uncle Sam has lieen collecting in 
formation from e%erv highwav and b.^wai 
over his broad and pnslnctlvc farming 
territory His siiminatinn of potential n-- 
suits in the bread-producing and meal-pro¬ 
viding line run alsnit in tills wise- ‘'(-ul 
tlvatlon this year will he less Inlenslve 
than formerly .More land will be put | 
Into grass and such other < rops as re-1 
quire a miniiniim of labor Ijiiid which 
ttie farmer (aiinoi Inindle )M>rNonallv. he 
rents to tenants on the < n»p slmre or cash 
basis In many instances the tenant Is 
furnislilug tile lalior only uliiie tlic Inud- 
owiier provides ever\ thing els«> The erop 
is split two thirds to the latter and one- 
third to the former, or. some lnstnn<es, on 
the flftv fifty liasis" 

Various eniergcnei measures lime lieeu 
suggested for tlie temporun leliid of the 
farm-help fiiridiie I'ropoiieiits of nnre- 
Btrietisl immigration liave talked voluldy 
and clrcumspisql.v atsuit tlie lienefits from 
a lalsir stiindpidiit nlilcli uouid Ininie- 
diately result if tlie litirs- whicli now 
protect our doinestb laborers and keep 
out the wortb.v and iioiideserlpt of ninnv 
foreign raei's wlilih wish to fiis-k to the 
I'ldted States—were let down Houexer 
to (late, all these arguineuts and discus | 
Nlons linvc oiilv (•\eited a smokeb-ss pen 
dec, litaiik-cartndge effect ou the farm- 
labor slruatioii and tlic (baiHes are far 
from rosy that auvtliing tangllde will 
eyer obtain from siicli sources 

The utilization of convict lalsir for 
emergency tise on farms possesses inoie 
possllilllties However this yvould lie 
Inrgel.y a matter for state determination i 
.Some states may faytir tlie plan yylille 
others yvould be wholly against it Weri' 
eouvict labor to be utlllziHl, the prospci ts 
are that short term prlsiniers—offenders 
My'uteiiced for ternis of less than five years 
—would lie principally used It Is this 
class that lias largely eomposeyl tlie road 
gangs in the states yvhere highyvny con¬ 
struction has Is-eii jierfornicd—to a 
greater or less degree—liy convict lalior 
The greatest pioblem In Uie handling of 
convicts would consist In providing them 
with satisfactory guards and stiltnblo 
lodgings Tents such as are utilized by 
the road building forces conid be used 
und the camp could lie operated accord¬ 
ing to army discipline and practice The 
transportation problem naturally would 
be of imramount Imisirtance and tbe di¬ 
vision of the ex|)eiisos among the various 
farmers who utilized such lalior would 
also offer some perplexities In the main. 
If convicts yvere used, they would liave 
to be centralised for the most imrt in 
rather large units which wtmld limit their 
services to the larger farms A complete 
disouBMlon of the convlct-lalair problem 
Is Impoaalble due to space limitations. It 
Is a matter for state declaion and adop¬ 
tion. However ae a last reeort if ade- 



Williams’ ''Agfrippa'* 

Drop*For^ed Tool-Holders 

''THE HOLDERS THAT HOLD*’ 


Williams’“Agrippa” Tool-Hold¬ 
ers for Cutters, or “Bits,” made 
from High Speed bar steel are 
carried in a wide variety of styles 
and sizes for all regular machin¬ 
ing operations. They represent 
the latest improvements in de¬ 
sign, material and practice, em¬ 
bodying many features that make 
for economy and convenience. 

For instance, the Holder illus¬ 
trated above, by the simple 
substitution of interchangeable 
blades, cares for both cutting-off 
and side-work. Other “Agrippa” 
styles possess similarly unique 
advantages, also. 

The Williams’ hallmark is your guar¬ 
antee that the tool bearing it is honestly 
made and measures up to the high stan¬ 
dard maintained for nearly half a century 
in Williams’ Superior Drop-Forged Tools. 

A^k lor MachinxsU' 1 ools I-luok 

J. H. WILLIAMS (a CO. 

“ TK« Drep-ror|(ln^ ” 

BROOKLTN BUFTALO CHICAGO 

78 Rich.rdi St 28 Vulun St 1078 W ITlHIi .St 

St. CKtK»vlB*B, Ont.. CBnadB 


DROP-FORGINGS 
often cheeper than castinga 
— aiwaxa far superior 
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YOUR PATENTS- 

Do They Need Development ? 

T he Investing and Manufacturing 
Company —a holding company of 
small manufacturing concerns will ac¬ 
quire patented devices by control or 
purchase. 

Patents will be investigated for purchase 
outright, or for development on an equit¬ 
able basis with the inventor. 


The Investing and Manufacturing Com¬ 
pany is not a brokerage. It has nothing to 
sell—no securities, no service, no advice—it 
is an operating company equipped to assist 
small manufacturers and inventors who recog¬ 
nize the limit of their industrial development. 


It has been endorsed by bankers and manu¬ 
facturers in Connecticut and Massachusetts. 
The financial condition is ample and sound. 


Write regarding your patents; they will be in¬ 
vestigated and developed under the direction 
of one of the biggest engineers in America. 

We can only deal with principals. A Folder 
tells more about us. 


THE INVESTING & MANUFACTURING COMPANY 


First Bridgeport National Bank Building 


Bridgeport, Connecticut 


service 

branches 

everywhere 



( Army Auction Bargains 

;«ti.. S4isui Am* rM*J....$» 
a.M«. Ai«7H*T«»<i JS*je 

Ewi^t .n " „ 
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UNISOL 

Ri U 3 Pml.Off 

Assures Successful Boiler 
Operation 



THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 


BESSEMER 

OIL ENGINES 


SC ALE SAMPLE.S PROVE That 
/-Excessive »calo accumalation. in many 
casts, results from sources entirely un¬ 
suspected Each type of scale invari¬ 
ably indicates that certain deflnlte 
treatment Is required, To Effect Suc¬ 
cessful Boiler Operation. 



Money back guarantee 

UNISOL MFC. CO., Jewey City, N. J. 


qiiato workliqt forces cannot lie recnilted 
from other chaiuielB, resort to convict la¬ 
bor will have to bo miule In some sec¬ 
tions or else n material i>ercoiitniie of the 
land will remain niieropperl 
The nrnii of "tlonter'’ Inbor was of re¬ 
cent veiirs Kreiitly ri‘(liiee<l In streiiKth, due 
to the fai-t that this has been the era of 
employiiieiit when e\erM(ue who wants to 
«ork can seeiire jileiity to do nt profitable 
wanes Heiiee the Inlliix Into the uraln- 
KrowliiK leiilons of the Kenernl ran of 
transient liihor whleh enslomurlly has 
allied 111 haivi-stlnc has IsH'n niensurably 
smaller Ihnii In former years The lumber 
jaeks. tmilier ernisers, fiult plokers and 1 
'•hoboes' who heretofore hate lielpetl out 
at hanest time hate larKoly transferred 
their ti'mporaiy seiins's to the Industrial, 
maniifai tiiriny: and eouinienlal pursuits 
where the wanes are more atlrnetlve and 
the hdius are shelter If the present in¬ 
dustrial hesitiitloii should persist throiiRh- 
out the siinuiier of ID.’l this Bltnatlon 
would he made normal ana in , hut no one 
expeits It HO to (HTsIst, so what wp have 
said foi llt:;(l will prohniilv apply equally 
to IDLM 

l''arni women- the eoimlrv over—have 
alwn\s liei'ii iKiustouied (o aid as much 
as possible ill the rush of warm weather 
work Last M-artlnw did iiioie than ever be¬ 
fore llowey<a III the ni.ijorlty of eases 
tlie\ are iiselnl onlv for the llirliter forms 
of funii Ifilioi On dairy farms, the 
Women I an lielii inarkislh liv dolnn much 
of the mllkiiin thereby peimlttine the 
men to imt In lonner dais In the held 
They also uiii tend the farm unidon, run 
errands to town, deltiei the inllk and 
other daln inodinls to the inllrond sta¬ 
tion (reamery or eliees,- failon They 
can attend to the feedlnn of the live 
stock and isTfoini the Unlit farm i bores 
Thei I an handle the farm iionitrv—as 
tliei hale eiistomaiiU done for many 
years They also nin a<'eom|illsh Ininln 
able work In the wav of pkkinn and pack 
Inn fruits and lenetahles There are a 
liundrisl and one wnis In whleh they can 
and llieir men folks so that the latter can 
deiote their undivided attention to the 
nrowinn and inre of the < ro|is lint as a 
neueriil |>ro|iosifliin they cannot do the 
heayy held work that lonslltutes the back¬ 
bone of fnrmlnn 

Salvaging Torpedo Boats for 
Peaceful Uses 

(I'ontinurrI fiiitn pnip 1H~i\ 
and to net as (onyois fm troop ships 
b'or nearly two years the destroyeis met 
tile exaetlnn demands of real war s<Tyleo 
Yet olUelals assert that the liulls are as 
runned and tlnht' ns on the day they 
were put tonelliei There has not boon 
found the sllnhlest slnii of striii tnrnl 
weakness in .iin of the yessels If the 
need had ailseii they eonld liiiye gone to 
sea nnatn Vow it Is too late, for work- 
! men with o\\ acetylene torches and 
elilsels and ,‘teel drills have gone Into 
the linlls and lorn out the marliUiery 
I 'I'hese hiaUs wiTe reflrisl primarily be¬ 
cause they are coal lainic-rs The spare 
I nyallalile for coal hankers yyas so small 
. Unit their eiiiisiiig niiliiis was limited and 
; tIu’V could not stay nt si-a so long us oil 
harning destroyeis It is a fact also that 
I tlic-y wi-re oiitelassed hj the newer torpedo 
boats of till' Amerlenii Navy yvhlcli turn 
iqi thirty hyp knots an hour Hut It 
should not he assiimc'd from this that the 
old limits aie slciw Even on the day of 
their ri'tliemeiit they were said to he 
good foi an nyeroge of twenty file knots 
each 1 he- "Ualiilirldgo,” probably the 
fastest of till- tliirtwu. turned up U8 6 
knots on her trial trip 

The yard that is renovating these craft 
was established fifty years ago and now 
disposes of from thirty to fifty ships a 
year In the yard nt present, in addition 
to the toriiedii Iwiats, are the old Ward 
Liner “.Veguraiua." twii-o sunk during the 
war by (ierman auhmnrlnes. and the 
••Malnhar," formerly H. M. S. “Terror, ' a j 


troop and convict ahlp. This latter veasel 
Is to be turned Into an' oil tanker. She 
had been tied up at Bermuda for thirty 
years, but is still seaworthy. Her tawer- 
tng sides, hiillt to accommodate tier upon 
tier of decks containing hundred# of 
berths, arc to lie cut down and she will be 
lilnted over In the whaleback style 

Tile '','<('gurnnc'n'' was once In the tr«n»- 
alliintic sen Ice and curried thousarftla of 
piisKeiigers She was taken over for troop¬ 
ship sen Ice during the war and was 
caught bv a torpedo the first time near 
Lishmi, Spain When shipping became 
scarce ns the toll of war grew, she was 
raised, repaired and jiut hack Into serv 
ice only to lie hit for the second time near 
Bermuda Lving oil the liottom in shallow 
water, she was sold to the Junk man and 
BalvBgcsI It has ticcu found that her 
hull Is still semud tMioiigh to repair, and 
It is likely that this bout will go buck Into 
passenger and freight servli-e 

From the Einstein Contest—^III 

(Cimlinucd from page 187) 
by II contraction of these same Instru¬ 
ments in the dliec'llon of their motion 
'I'lils eontrac'tlon obyloiisly cannot lie ob 
served dins tly iMH'nnsc all bodies, includ¬ 
ing the measuring instruments themselves 
iwhlcli aflcr all arc only arbitrary 
guides), yvlll suffer the cyintractlon equal 
ly According to tills theory, called the 
LorenU-Fltsgcrnld emitracticin theory,]"' 
all 1 )im1Ic,s in motion suffer such contrac¬ 
tion of their limgth in the direction of 
ttielr tnollim, | the contraction lielng made 
eyident tu oiir Inalilllty to observe the 
absolute motion of tlic- earth, whleh it is 
assumed must exist This would suf¬ 
fice to show wliv tlie Micheisiin-Morley 
cypeiimcnt gaie a tiegntlve result, and 
wmild iircsoivc flic cemcept of absolute 
iniiticin witli referc-ncc' to the ether 

[.Now It will he clear that Oils exjiln 
iiaticin Is a yery epriHnl one, that Is, It 
applies onlv to the particular experiment 
hi question And hidiasl It is only one of 
many piieslhh c'xplHiiatlons Einstein 
I oncc'iyed tile iiolinn that It might he In¬ 
finitely inoie valnnlile to take the most 
geneiiil exiilanatioii iiosslhlc, and tlien try 
to find from this Its logical ccinseqiiences 
This 'most general explanation" Is, of 
inurse that It Is IniiaisHlhle In any way 
yvhateyei to nionsiire the absolute motion 
of a bisly in siaicc ]"’ Aixxirdinglv Eln- 
sfelii cminclated, first the Siiedal Theory 
of Uelniiyiti, and later the Oeneral 
'I'liisirv of ltelnt)ylt\ The siieclal theory 
was so culUsl liecanse it was limited to 
uniform rectilinear and non rotary mo¬ 
tions The general theory, on the other 
hand, dealt not only wltli untforin recti 
linear motions but wltli any arbitrary 
motion wliateycr 

The hyiiotlicsis of rclntlvltv asserts 
that tlicrc can lie no sneli concept as ab 
solute Iiosltloli, alisniiite motion, ntisolute 
time, tliHt space and time are Intcrde- 
Iicndcnt, not IndeiMmcleiit, tbat every¬ 
thing IS Relative to something else It 
thus accords wllli the phllosoplileal nolbui 
of the rc'latiyllv of all knowledge 
I Knowledge is based, nltimatelV. nixm 
nieasnrenieat, and clearly all measure 
nient is relatlye, consisting rac>rely in the 
uiipllcatlon of u standard to tlie roagnl 
tilde measured All mc-trlc nnratiers are 
relative, dividing the unit ranltlpliea the 
mc tilc mimlicr Moreoyer, If measure and 
measurisl change' prtiportlonatcly, the 
nic-usnrlug nuinlicr Is nncliniigod .Should 
s|ince with all Its c'ontcnts swell in fixed 
ratio tlirougtiout, no measurement could 
dctc‘c't this, nor cu'ii slioiild it pulse uni 
forinh throughout Furthermore, wore 
B|ince and spacvH-oiifentH in any way sym 
tc'mntieuily tr ansformctl (as by refitection 
lu curved mirrors) point for point, cem 
tluuously, wltliout rending, no metiBure 
mciit could reveal this distortion; experl- 
ene<‘ would prcR'ced undisturbed ]** 

1 Mark 'I'walii said that the street In 
Dumascus "which is called straight,’' l» «0 
called because while It la not as straight 
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United States l^uppingBoard 
(Hfen (or Sale 

Steel and Wood 

SHIPS 

Steel Oceao Gomg Togs 
and Wood HulU 

Bide will be received on a 
private comi^titive basis in 
accordance with the Merchant 
Marine Act at the office of the 
United States Shipping Board, 
1319 F Street N. W., Wash¬ 
ington, D. C. 

The ships offered for sale 
include steel vessels and wood¬ 
en steamers. 

The steel steamers are both 
oil and coal burners. The 
Board has established a mini¬ 
mum price on these vessels. 

Terms on Steel Steamers 

10 per cent of the purchase 
pnce in cash upon delivery of 
the vessel: 6 per cent in 6 
months thereafter; 5 per cent 
m 12 months thereafter; 5 
per cent in 18 months there¬ 
after; 5 per cent in 24 months 
thereafter; balance of 70 per 
cent in equal semi-annual in¬ 
stallments over a period of ten 
years; deferred payments to 
carry interest at the rate of 5 
per cent per annum. 


Like the Sphinx? 


The .Sjihinx with all its wis- 
tlorn looks only to the East. It 
has no vision foi the South. 
North oi West. Many people 
are like the Sphinx in that they 
look conlimially and narrowly in 


NELSON'S LOOSE-LEAF 
ENCYCLOP.EDl \ embraees the 
circle of the whole World in Us information. Those who form 
the habit ol its use acquiie the World-wide vision. 

The remarkable events that are being enacted in our day have 
brought every man and woman of the United States in close touch 
with all other peoples and countries. The Great War has made 
us citizens of the world. 

IX>WN TO 1921 

EDITORIAL STAFF -The F.ditor in-Lhief is John H. Finley. PhD, 
LL D., Commissioner of Lduiation and Piesident of the University of the 
State of New York The Canadian Editor is Sir Rolierl A. Falconer, 
K.C M G.. D. LITT., LL D , President of the University of Toronto. The 
European Editor is >ir Edward Parrott, M A . LL D . F E l.S , of Edin¬ 
burgh, Scotland 'they are assisted hy over 1.200 of the greatest stholars, 
spe< lalists, and writers in all parts of the world 

ALWAYS NEW— Every SIX months all subscribers to NELSON’S 
receive their renewal pages—250 jiages or more lietween ,S(X) and 700 
pages e.aeh year. These include over 2.(X)0 changes and keep NELSON’S 
perpetually accurate and up-to-date, in step will) the world today 

The Nelson owner is insured for life willi ihe best and only strictly 
up-lo-dalc Encyclopaedia, winch will last as long as he will 
It ii bttckfd by a ptvgnuivt pablisbing honu with on experience of 123 year*. 
THE WORLX)’S GREAT AUTHORITY 


The wooden steamers for 
sale are of ten different types, 
as follows. Daugherty, Ballin, 
Peninsula, Pacific American 
Fisheries, Allen, Lake and 
Ocean Navigation Company, 
McClelland, Ferris, Hough. 
Grays Harbor. Also have a 
number of wooden hulls of 
various types. 

Terms on Wooden Steamers 

10 per cent cash on delivery'. 
Balance in equal semi-annual 
installments over a period of 
three years. 

Bids^njay be submitted for 
one or more vessels or for any 
combination of above vessels, 
and must be accompanied by- 
certified check made payable 
to the United States Shipping 
Board for 21/2 Per cent of 
amount of the. bid. 

Further information may be ob¬ 
tained by request sent to the Ship 
Sales Diviaion, 1819 F Street N. W., 
Washington, D. C. 

The Board reserves the right to 
reject any and all bids. 

Bids should be addressed to the 
UNITED STATES SHIPPING 
BOARD, WASHINGTON, D. C,, 
and indorsed “BID FOR STEAM¬ 
SHIP (Name of Ship).” 

Skip mifi S*U Oder Amrica* FJmg 


Perpetual Loose-Leaf 

.ENCYCLORcEDIA 
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W L. DOUGLAS 

'SS^'8.00 SHOES 

Special Shoes $1 A AA || Special Shoes AA 

HMd Woiicnuiiidup |) and DurabI* 

FOR MEN AND WOMEN 
THE STAMPED PRICE IS W. L. DOUGLAS PER¬ 
SONAL GUARANTEE THAT THE SHOES ARE 
ALWAYS WORTH THE PRICE PAID FOR THEM 


YOU CAN ALWAYS 
I SAVE MONEY BY WEARING 
W L DOUGLAS SHOES 
SCHD DIRECT FROM FACTORY 
TO >OU AT ONE PROFIT 



[They are the be«t known 
e« in the world. Sold 
in 107 W. L Douglas 
stores, direct from the fac¬ 
tory to you at only one 
profit, which guarantees 
to you the best shoes that 
csm be produced, at the 
lowest possible cost W.L. 

Douglas name and the 
retail price are stsunped 
on the bottom of all 
shoes before they leave 
the factory, which is 
yoiu* protection against 
unreasonable pr^its. 

W.LDouflai ahoa« ar« abiolutalr tha baat ahoa vaiuaa 
(or tha money in thi* country. Tbay are mabda of tka 
beat and (meat laatbera that money can bay. They 
corabina quality, atyle, workmamahlp and wearinf qual* 
Itiea equal to other makea tailing at bishar pricaa. 
They are the leadera in the faahion cantara of Amaricau 
Thepricca are the aama ererywhera; they coatnomora 
in San Franciaco than they do in New York. 

W. L Douglaa ahoea are maule by tha bigheat paid, 
akilled ahoemakera, under the direction and auparviaion 
of eaparienced men, all working with an honeatdotar' 
mutation to madca the beat ahoea for the price that 
ly can buy. 



CAUTION I 

amd price la plainly ota 


Inaiat upon having W. L. 
— Douglaui ahoea. The naune 

---y otamped on tha sole. Be care- 

le that It haa not baen changed or mutUatad 



AND ENGRAVING 



INVENTORS 

EMatrimtnIaf Work 

u tliat you juat can^ work oiill i‘ 


veloplng that idea that you juat can^t work oiil^ ikiiiwlt 
UK iMlIi oiir Btafr of export eoalueere and thorouanly < 
eutilpped oxperliiieutjU machine ahop we can deyelop ■ 
” f|ir you. mechanical or eJactrleal, and 


EARLY IN APRIL me thall publith in book form the winning otoay in thm 

$5,000 Einstein Prize Essay Contest 

togetlior with Hi-voral othei s of the brut essays submitted, carefully selected 
ei^tracts from a comparatively largo number, ami such editorial comment 
and auppleniontory material by the Fbiistcin Editor us may be necessary to 
cover the subject ill its entirety 

Three hundred tontestanls coni)ictc(l for this prize, wherever one of 
them has succeeded in saying one particular thing better than any of the 
others have said it, this part of his essay will he found in the book. The 
book will therefore be, in elFect, b\ .'itiO authors, many of them eminent 
scientists, and will comprise the best that each one has to give. It will be 
the most understandable of the books on relativity that are reasonably com¬ 
plete, the most complete of those that arc reasonably understandable; for 
the average reader it will lie altogether the best book on the great revolu¬ 
tion which Einstein has effected in the foundations of science 

Every book of any account on relativity that has yet been put out haa 
been exhausted within a few days of publication. There is one way to 
make sure that we will have a copy of this book for you—order it now. 
The title is 

Relativity and Gravitation 

The price Is *2; or by mail. $2 15 ORitKit ir NOV 

Scientific American Publishing Co. 

Mann and Ue., Woolwurth Building, New York 


trouble eon«l«ted in taking up-and-down 
as an luvurlable dtrecthm, a habit flnnly 
implanted by long ramllUrlty with a flat 
ixarth. tiometblug aluillar afflict* ua to¬ 
day. In all ordinary terrestrial matters 
we take the earth as a flseil Iwdy. light 
as IiiBtantaneous This is perfectly 
pniper. for sueh luntters But vie carry 
our earth-aequlred habits with us into the 
eelestliil regions Though we have no 
longer the earth to stand on, yet we as 
sumo, as on the earth, that all measure¬ 
ments and uiinenieiits must tie referred to 
some fixed tsidy. and are only then valid. 
We cling to our earth-bound notion that 
there it an ahsolntc iip-aiid-dnwn, back- 
and forth, right and-loft. In apace. We 
ina.i admit that we enn iioier find It, but 
we still think It It time, and seek to ap¬ 
proach It as nearly ns possible And slm 
llarly from our earth experiences, which 
are sufflcieiitly lu a single place to make 
possible tills slmpllfving assumption, we 
get the idea tli.it there is one universal 
time, aiipllcuhle at once to the entire uni¬ 
verse ]'“ |Tho dlfflculty In accepting 
KInstelii Is entirely the dlfflculty in getting 
nenv from these eartli-boiind habits of 
thought ]* 

Makinir Weather to Order 

ICuntlnuxI fiiim page 1H8) 
ready for the oven and his suecoss as a 
baker dejM'iidisl on his ability as a guesser 
There were two reasons for his trouhles 
the varying hiimiditv and the bacteria of 
the air both afreetiHl the ralslug ilongh 
('oiiditioiiiiig the air not oriB makes It 
and keeps li Just right for the yeast to 
work liest, hut It washes from the air 
all dirt and li.ideilii Sdentille tests have 
proven tlil.s latter staleinerit The ukkI- 
erii baker makes his hreiid according to 
foimula and Instead of giicsalng when hi* 
bread is i-endv, looks at Ids watch and 
knows .Maiiufnetoreil we.ither has been 
Hiieifssfiilh applied in a number of In¬ 
dustries where fennentatlon is a i>art of 
the process 

The air engineer has also made It 
isissllile to iiitrisliiee i|uantlfy prisluetlon 
methods Into the vvoislworking iiidiistrles, 
where, heretofore, each jiUhs' had to In- 
< ut and (Itted inilivIdunlly A pte<-e made 
I to tit today, a week lienee would prohahlv 
I be eltber too big or too sninll as It bad 
j slirunk or swollen from Htiiiospherlc con¬ 
ditions By keejilng the air wnstantly at 
the same humidity the same giiantlty-pro- 
! diictlon methods iisisl m the metal in- 
dnstnes are possible in wisxl-working 
This fait was provtsi ismeluslvely lii the 
huge U .S Naval Ain raft Kaetory at 
League Island, I'hiladelphla The com¬ 
plete otioiiitioii of hulldliig naval nlrrrnft 
was eanlisl out here in isindltlotuHl air 
and not oidv were inanufncturing prob 
b-ms simiilitled, but the lliilshed aircraft 
leaving the lailory with a uniform mois¬ 
ture eonteiit lii Its parts, contracted and 
expniidisl ei|iially under outside weather 
(smdttlons, resulting In a more reliable 

Kor voars It has been considered almost 
Impossible to manufacture fine chocolates 
In summer Chocolates axposed to the 
heat and humidity of an ordinary summer 
day lose their rich dark brown color and 
silken “tiiiisli" and assume a pale tan 
shade If the same eboeolate were 
eiKiled and ' set ’ us soon as It was dlpiieil, 
it would letniii its appearance and 
flavor, and if iiroperly paekwl and kept 
would leach the i-oitsumcr in iierfect con 
ditloii rtMMi the old time assumption 
that tile difference lietwceu summer and 
winter was merely a matter of tenifterii- 
tiire. It has been tbe practise of candy 
makers to install refrigerating coll* in 
rooms wlicie the chocolates were dipped. 
The air Immeillately surrouiidlng the 
colls become too dry through condensa¬ 
tion on them and the rest was too wet. 
Besides the coll* were unanuUary, dan¬ 
gerous If h leak developed and they were 
not subject to antoraatlc control. The 
automatic weather man has saved tbe day 
here, too, and In many modem candy 


factorlM tbe right brand wsatber in 
made before It entctl Hie factory a»d it 
Is always right. 

Three of the largest ehwtog fac¬ 
tories now are wiulpped with at( condi¬ 
tioning apparatus Air at the right tern- 
porntnre and humidity and free fron^lm 
purities contributes largely to a uniformly 
KfHXl product 

Manufaetureil weather baa aplTed a 
rather knotty problem for the rubber 
manufacturer The first proceaa in treat¬ 
ing the raw nibtwr is to wash It It Is 
reduced to sheets whicli mnst be dried be 
fore they can be further peot'essed. The 
drying Is done In a temperature warmer 
tlian ever the tropic* produce but the 
nibber cannot be exposed to these high 
temperatures without Injury unless the 
humidity is reiiitlvely high. Other sy*- 
tems are quleker tint they Injure Uie rub¬ 
ber, whereas If the pniper atmos|>berc Is 
supplied the rutilier dries In a very few 
hours and it la nctuatly huprured In 
quality. 

Mechanical wcudicr Is used In nearly 
every branch of llic laboratory work of 
the motion picture industry from the dry¬ 
ing of the ccIlMloli) tilm bane to tlie drying 
of tbe fliilsiieil flints Humidity ha* an In- 
tereslliig effect on flliu If tbe air is too 
damp the Aim Ivecomo* opaque aud If too 
dry, the film becomes brittle and cracks 
The limit lietvveeii the two ctindltlons Is 
very narrow ami the use of condltloneit 
air saves tlnmsumls of dollars' worth of 
valuable film 

'J’he drying of macaroni and nuotllos pre¬ 
sented particnlnrly dlfflcnlt technical prob¬ 
lems which have Iss>n solved by air wn- 
dttioniug 

111 one of the large toliaivo factories 
where machines arc usevl for stripping tbe 
Mti'iiis from the toliacco leaves, the timmu 
I n which this o|M‘rntlon took pUtv was so 
tilled with Injurious dust that one could 
hardly see its length, Of course the labor 
problem there was a very dlfflcwlt one. 
When the weather engineer was calicd In, 
Instead of trying to remove the dust he 
supplied enough humidity to keep the to 
hacco loaves from getting brittle and pro 
vcnteil the formation of tlie dust Now 
air conditioning has been Introduced Into 
all bruMchcH of the tnlincco industrj In 
wliich weather has nlvviijs Is en a large 
fill tor, with n resultant saving of thou- 
sonds of iloUars luieh year 

Before the niislmnical weather man iii- 
vadeil his Held the manufacture of elw- 
tilcal insulators and other ceiamic ma¬ 
terial* used to stand a loss of between 
'.‘0 and 3.') per csuit in Ills “green" pieces 
sjiolleil In the drying This loss has tieeii 
reduced to lietwetm 2 and 5 per cent, 

(Vrtiiln cliemlial prix-esscs In which 
teraperuture ami hiimldlt} are factors, iin- 
tiilily the making of ammonium nitrate for 
explosives, have not oiil.v teen speeded but 
made practicable on a large scale by air 
conditioning Other Interesting appllca- 
Uons to which ma^y pages conld b« de¬ 
voted are lu preventing static electricity 
lu printing newspapers and magazines. In 
the manufacture of paper, In the making 
of medical capsules, etc 

But undouhteilly the largest application 
Is yet to he made; that Is for non-lndns 
trial puriioocs—In the homes, schools, 
churches, tlleaterti, office hulldlngs, etc 
Mr WlUls H Carrier, to whose fOTOslght 
and engineering skill the art owes much 
of Us present status, is a firm apostle of 
the thought that gCMsi weather in the 
homo Is Just as essential as In the In¬ 
dustries, 

“You’d laugh at a house without a 
heating system," says Mr, Carrier, "and 
yet such a house would be no more ab¬ 
surd than a house without a coolltut sys¬ 
tem. Why should we regard summer as a 
time when we must simply grin and soffor 
from the heat, any more than we alkmid 
regard winter as ft tiuie when We miMt 
smile cheerfully And soifsr from thn-cold? 

"As ft matter of tact the InataUatkui ot 
equipment for wannfRcttuliig cool wMther 
^ in thf summer, tlso provides better warn 
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PATENTS! 


Tl'’ ^OU IIAVli: AN INVl.N I'JON 
1 wliiiili you wisli to putetit you cun 
write fuliv utul freely to Muim it 
Co for lulvice in re^urd to llie beat 
way of oliLuininn protection. I’leoae 
Bendrfketolies or u model of your in¬ 
vention uiid u deBcriplion of tlie 
device, evplitiniiig its operation 
All ooiniiiunicutions are Htrietly con- 
(ideiltml Our vuet iiriiclice, e\t«nd- 
liig over II jieiiod of uovenlv veurFi, 
enables us in iniinv (uhos to iidvise 
in regal d to patentability Mithout 
any e\pon«e to the client (liir Hand- 
Book on I’utenlS is sent fice on ic- 
quest Tills explains our methods, 
terms, etc , m regard to Patents, 
Trade Marks, Foreign Patents, etc. 
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Experimental and Model Work 

n» iMCrenweU »t* FIh. Meehleery, 


wontlipr In the winter, because such 
etiulpmtmt not only hen Is eilu tenth, hut 
humldlllis Some dav we'll look back on 
our present steam radiators, hot nlr liir- 
mici s, and othei 'drj' heating systems, 
with the same sort of feeling with which 
we now regard the (dd-fashloned pol-lie! 
Ill'll stove of gnindfalher's dav, which 
nsed to toast Ills face while shivers ran 
uj) and down his siilnc ” 

Air Plus Oil Equals More Oil 

(Coritinucd from pai/i J!)0) 
the deep seated oil sand under jiressures 
laoging from -in to 3»MI iiounds These are 
teimcd "air wells” to dlstliigiilsh them 
from the other wells from which the re- 
suUaiil oil H pumped hi the usual fashion | 
'I he apiiaratus reipilred Is comparathclv ' 
simple In the main U lonslsls ol an air 
compression ilrlveii by n gas engine which 
imi\ le fioiu 110 to |IK» horsepower the 
choice being detorminod b\ the quaiilltv 
of air to he dellvoied nndeigronml and 
l)V the pressure iieislfnl (o stimulate the 
movcmeiil of the oil The air Is piped 
from the (oinprcssor to the wells chosr'u, 
and then' the line Is connected with the 
metal i using oi lulling whieh extoiids to 
the hotlom of the drill hole and Into the 
oil sand .\t a suitable point dciwn m the 
bole an alr-llglit eollur of cement Is 
formed to piovi'iit the air from rising 
suifiicevvaril through the unlllh'd drill¬ 
hole With cM'rvthlng rc'adv the com 
pressor Is stiiilc'd, and. If the' propei 
precautions have hes'u lakon. Hie pies- 
Hiiie of the air a< c nuinlating under 
ground will HU I he space prev Icuislv cm c ii 
jilecl hj the natural gas 

'1 he englncsTliig prohlc'm Is to scs- to It 
tliiil the' ail gets Into nil parts of the* siiticl 
where there Is jic'trolenm and to piovent 
the* iilr from hc'lng lost or wastcsl In 
reac'hliig into areas whc're Ihc'rc' Is iKiie 
If Utiv soil As might hc' c'xiMstcsl, the 
air li'iids to follow the' I'aslesi and shell 
est route' bc'iwec'ii Its points of dlseharge 
I the nil wells nnd thc' nvc'imes had 
iiig upwind In win of the pmnpmg wells 
It Is prncticnhic' so to regulnte the flow of 
the oil Hiirfacx'wnrd in the pumping wells 
ns to sol up hack pressure's—much like'I 
the cxmclltion Inclnci'il by holding In rc' I 
stnihit niitiirnl gas when prc'sc'nt Tills] 
procs'clnie c'linlilc's the operator to Imlld 
the' suhli'mini'.in pressure and thus 
ellc'C'l Ilic' dlsliilinlioii of Hie air 
tliionghimt the oil sand 

Soiuc'liini's so c'lilli'cl "tight” sands arc' 
tnlc'rnilnglc'd with those of an open char- 
iic Ic'r, and il Hie an prc'ssure were' iioi 
distrlhiilc'cl, as In Hio maimc'r just cic' 
rlhecl thc'u the expulsive inc'dium would 
short clri'iiit around thc'se Ic'ss vlcldlng 
heels and fall lo drive' out ed' Ihc'in the 
with which thev min Is' laden cm 
the oHic'i liiincl, if the' oil sands are pnn- 
■ipall.v of a eomiaiet iialuic', the' pctioh'imi 
c'oiihl not he ic'cove're'd In paving epiaa 
title's imh'ss means wore' taken to main¬ 
tain a snllsfaeloiy hack pressure for the' 
purpose ol liiilueiiig a e omph'te iic'ne'tra 
Hon e)f the air Teti oleum in a tight 
sand migriitc'S slowh, and this niovemc'iit 
is further Inllne'iie'i'd hj Hie deiisitv of the- 
oil and thc pc'iee'ntage of Its paraltlii e'on- 

'I he> fovornhle emtcoinc, when csrai 
prc'SKeel air is nsoel, ele'pe'iiels to a coaslil 
ciahle extent upon the c'holce of the wells 
Hu (High which the an is to Im> foic'C'd 
downward It is e>sseiiHal that thc'se 
vvelis l,e so placed or clre'iimstaiie'est as to 
re’cUlce to a mlnliniiin the likelihood of 
the' nlr being waslc'd hj rnnning off Into 
nelglihorlng formations that would fac'lll- 
(ate its dLssipatlem Having deeldeul that 
It Is worth while to trv e'ompressed nlr 
upon a give'll are'ii with which the opera 
lor Is conve'rsnnt gcotogli allv hts ni'xt 
step is to determine Hie alic of the com¬ 
pressor plant coinniensinnle with the lo- 
cul roqulrements In the Appalachian oil 
Helds this Is done by using a handy flve- 
horseimwer portable testing compreasor 
In tills way, it Is possible to learn how 


Restoring the Full Day’s Work 

Two things tend to do it:—higher valuation of jobs; 
wider adoption of Veeder Counters. More willing¬ 
ness to produce a fair return for the wage; better 
of checking-up the output of the operative - 
the output or each i 


means 

keeping track of the output ol 


1 machine with j 


COUNTER 




Tht large SeUllack Rev¬ 
olution ( ouMier al right 
tl Ins than >> at.iuot 
itze J he small Revoiu- 


The Set-Back Revolution Counter above rec- 

ordi the output of the larger machines where the revolu¬ 
tion of a snalt registers an operation Counts one for 
each revolution, and seu back lo mo from any figure by 
turning knob once round Supplied with from four to ten 
figure-wheels, according lo purpose Price, with four 
figures, as illustrated. $10 00 (subject to discount). 

The Small Revoluhon Counter at left records 

the output of imalirr m.chmn whrrr a thail revolution 
indicatei an operation Though unall, th» counter ii very 
durable, iti mechaniim will .land a very high rale of 
•peed, maleina H eipecially adapted lo light, fart-runnmg 
machine. Will nibtrort il run backward Pnee, $2 00 

At any machine where runs should go through In less time, you'll 
save money by using a Veeder. Special models are made for every 
machine where you'd use one, they're all put before you in the 
free Veeder booklet -worth writing for today 

The Veeder Mfg. Co., 





Concrete Floors Cannot 
Dust or Disintegrate 

if they have been treated with Lapidolith, the liquid 
chemical which completes the hydration of the cement. 
Make your concrete floors as hard as granite Do not 
tolerate constant repair bills Just flush on 

iAPIPOllTH 

TRADE MARK Wmsm^mm 

and your floors will be so hard that even heavy truck¬ 
ing cannot crumble or gnnd them away. 

Lapidohth has made its way into every part of the land, 
into every industry, until there are now 200,000,000 
square feet of wearproof, laptdolized old and new con- 
SONNEBORN PRODUCTS floors 


Gmcoat' 

th« durable MIU White Waeheble, of 
excoptionel covering capacity Qloei, 
Plat and Efgahell, alao all colors 


Lapidohth is the onginal 
concrete hardener—stand¬ 
ard for ten years. 

Decide to stop needless 
expense. Write for tes¬ 
timonials, literature and 
full information. 

pr«.rv..iv. g.v„ 1 L SONNEBORN SONS, Inc. 

D«pt 1,264 PEARL ST., NEW YORK 
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Cut Down Your 
Handling Costs 

O NE man moving with ease a load 
that formerly took all the ener¬ 
gies of five men—that’s worth your 
thought, isn’t it? 

Yale Cham Blocks and I-beam Trolleys have 
greatly reduced the expense of material hand¬ 
ling in thousands of plants in every line of in¬ 
dustry either by permitting one man to do 
the work of three to eight, or by speeding up 
the productive cfTorts of the whole gang. 




Yale Spur-geared, Screw-geared and Differ¬ 
ential Chain Blocks and Yale Electnc Chain 
and Electnc Wire Rope Hoists are made in all 
reqmred sizes. Complete descnptive catalog 
sent on request. 



Yale Made is Yale Marked 


The Yale & Towne Mfg. Co. 

Makers of YaU ProducU Locks, Hoists 
anJ Electric Industrial Trucks 

Stamford, Conn. U. S, A. 


■Spur-geared Block- 


For Gunsmiths, Tool Makers, Ex¬ 
perimental & Repair Work, etc. 



ASBESTOS 

quMtlly our world f.nioui 

BELL ASBESTOS MINES In C.nj^a W. .l^oc^^ 

KEASBEY <Jt MATTISON COMPANY 




We Will Make It 


'A^i^MinoRS 

UIIE tUITITIIi 11* ■AUlll NUIIII Nttlll 


llMBm Baa ■ 



much air the «and will take and also to 
discover what pressure Is needful to In¬ 
duce Initial abaorptlon of the air, for It Is 
a fact that the sands are all of them 
more or leas resistant. Finally, baviug 
found out the maximum pressure at which 
the sand nlll drink In ail of the air that 
the testliiK plant can deliver. It la a 
eoinparnfiiel.v easy matter to fix upon the 
piDiier Installation 

Taking the results generally, an average 
of 10,000 culdc feet of fn<e air is pumped 
Into eaeh well dallv That Is to say, If 
there Is one air well and three oil well*, 
40,000 cubic feet <if air must be forced 
under ground every twenty four hours. 
The measure of i>ower for this servlee la 
determined directly by the perpendicular 
thickness of the sand The time elapsing 
Itefore an Increase In oil produetlon is 
nutotl may vary all the way from lew 
than a week to a tH>rl»>d of months, and 
for tills reason an o|>erntor should not 
be discouraged If he reaps no immediate 
gains The underground conditions and 
the extent of the area he Is seeking to In- 
fliieme will hate their several effeets upon 
the outi'ome Kven so, as already pointed 
out, the results In a large pereentage of 
the Installations riehly lompensnte for 
the exiieuse Involveil 

'I'lie layman must not imagine that the 
fnvonihle displacement or movement of 
the petroleum Is aeeomplisbed after the 
fashion of the urge of a solid body of 
water carrying and llfllng the mas* of 
oil The compressed ulr mingles with the 
I>etrolenm. creates an oleaginous froth, 
and this progreaslvoly breaks Its way 
through the sand toward tlie Intakes of 
the pumping wells This commingling of 
the air with the oil does not, contrary to 
the fears of some oisTOlors, hurt the 
ultimate commodity In any way There 
Is no doubt, however, that the air will 
dilute the natural gas where this is 
present, and this dilution may diminish 
the value of the gas as n source of energy 
for gas engines or os a medium for beat¬ 
ing purposes Kven so, the hnpairroent of 
the natural gas as a fuel is ofTset by the 
returns from the Inereastsl output of 
lietroleiim 

As HU alternative In stimulating the 
yield of oil. tlie practice has l»een en- 
conragisl of ihMsllug the wells In some of 
our oil Helds—relying ujam the rising tide 
of the water to lift or to drive the i>e- 
tndeiim toward the pockets or shot boles 
at the iKittom of the wells This pro¬ 
cedure has undeniably aiigmenteil the flow 
of oil bv a few Imrrids dally, but It also 
tends to vvuterlog the oil sand more or 
less (ompletely and may damage neigh 
horing properties <»n the (smtrary, com- 
presseil air dis's not bring nlsmt the same 
serioiiB or permnnent underground changes 
and. hrondh stiitisl, It would seem that 
the ooraiiressed air method costs less and 
gives richer results as a rule than floisi- 
Ing In eoiiiluslou, there Is warrant for 
the liellet that the compressed-air proc¬ 
ess may vet eiiahle uh to add to our do 
mesUe oil supply anyvvheri* from six to 
twelve hlllion hnrrels of iH'troleum that 
otherwise would remain underground. 

The Papaya, or Tree Melon 

(('onttnwod frtrm pane 191) \ 

est by tire or otherwise', the papaya often 
aprlngs up from seeds dropped by hlnls. 
Small groups are commonly found grow¬ 
ing ahmit huts, where they seem to thrive 
without any cultivation whatever In 
Hawaii, almost any well-drained soli 
seems to he sultahle, but, ordinarily, rich 
loam nr humus on a hillside Is the soil 
that the papaya likes liest 

Since the plant la filled with moisture. It 
flonrlshes In regions where there are j 
heavy rains every day and high tempera-! 
tures both day and night In Callfomla, 
the nights are too cool for It. In favorable 
soils and cJlmatea, It grows rapidly and 
with great luxuriance, aometlmea fruiting 
In seven monlha from need and bearing In 
a aingle seasoii from twelve to sixty fruits 


wellSilBg five to twaaty swnadbi apisee. 
This enormous yield is almost ooatliiu- 
cma for about three years, after whloh^the 
tree steadily deteriorates. 

It Is to be hoped teat, with Improved 
eondttiona of cultivation, the papaya wlU 
soon become much more common In aur 
markets, as It deoerrea to be because 
of Us agreeable flavor. Its Importance as 
a food, and Its value In combathK that 
American dlaease, dyspepsia. 

Most of the accompanying Ulustrattona 
are made from photographs taken by 
Mr, Nelson Popenoe at the Plant Introduc¬ 
tion Field Station, Miami, Fla. 

The Trumpeter Swut 

(Continurd from page 191) 
her ranging from 1,812 In 1S34 to 132 in 
1877. It la now put down by naturalists 
as very rare, anywhere within It* former 
range. While the breeding range was 
limited to the Interior of Canada, in win¬ 
ter, It was distributed south from the 
limit of open water through the western 
United States to Ti'xas and Smith Caro¬ 
lina (In the I'ac-tflc It was common from 
cvuitral British tVdumhla to southern Call 
foruia In 191.') Coale, the American nat- 
urallat, notes that “of the great number 
of trumiieter swans which traversed cen¬ 
tral and western North Amoriea sixty 
years ngo, there are only 1« aiwclmen* 
preserved In museum* which have au¬ 
thentic data" 

The British Columbia colony was first 
located ujicd about a yt>ar ago by a local 
j ornithologist As soon as It came to the 
I knowledge of the 1 »omlnlon Park* Com- 
mishlouer a guardian was put over the 
birds The exact Kwation of the colony 
has not bet'n divulged The lake where 
they were found is oj»en all the year 
around and it Is stated that the swans do 
not go sonth, nor Indeed, do they leave 
Ciinuda at all. They go north In summer, 
but their range of migration la extremely 
limited KItorts are now being made to 
locate exactly their summer habitat 

As many as one hundred have been 
countevl In the colony, and the TVimlnlon 
Parks Braixh has siicceedevl in seeurlng 
motion pictures of 19 of them. The prob¬ 
lem now before the fJovorument la 
whether these remaining memlier* of an 
almost extlnrt but extremely Inlerestlng 
Hi)eeleB of North Amerleati water-fowl can 
be preserved A determined effort In tela 
direction Is being made and It Is hoped 
that It may he as sueoessful as the han¬ 
dling of the buffalo, which are now be 
coming so numemns on the Canadian 
range at Walnwrlght as to be emharraae- 
Ing 

'I'he description given of the swans 
shows conclusively that they are genuine 
trumpeters They are pure white In color 
and very large. Although they have not 
l)een handled, thiise who have oWrved 
and photographed them put the extreme 
length of the largest of them at between 
5 8/4 and 6 feet, and their height, stand¬ 
ing, at lietwoen 8^4 and 4 feet, while 
their weight Is estimated at around 80 
pounds. The sonorous volcp, resembling 
the notes of the lYench horn, which baa 
given them their name. Is understood to 
have first levl to the discovery of the 
present colony. 

The naturalist's note* on them are In¬ 
teresting. They are stated to b« dlaOn- 
gulshed from the whistling swan by their 
larger size, and other, particulars. Their 
bill* are entirely black, longer and nar¬ 
rower than those of the whistling swan, 
with the nostrils placed farther back, and, 
of coarse, there is a pronounced difference 
In the note of the fowl The neats of the 
British Cdnrotjin birds are large and bulH 
of hay, rushes, and feathera, carefully 
lined with featiiers and dtiwn. The egga 
are elliptical In shape, from two to six In 
a nest, and meBsnre* from 4 to 4V4 Indiea 
by from 2H to 29i, beiag pure white in 
color with a rough aurface. TbWr food 
conalsts of leaves and aaeda bosldea water 
plants and insecta. 
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The Heart as a Pumping Engine 

By Charles Nerers Holmes 

W HAT a wouderful piiuipliiK eiiKluc Is tlie human 
heart 1 Kniin our erudle to our Brave, its work 
Ih liKtwaaiit—stupendous Within each liumiui hrcast, 

this eiiergetle orgaii Is l)ontlnB, on an averiiBV, ul)out 
75 times per minute, or times [ht hour Aeeord- 

inBly, the heart lients, approximately, 108 (KK) times 
rtnllv, SH,0tX3,()(S> times yearlj, and durluB a llf<‘tlme 
of three-score and ten years, two lillllmi seven huinlrml 
million times. If we eatlmate tlie isipulutloii of our 
world at 1,7(XI,000.0(X) tsK>ple, then all the human 
hearts on our terrestrial planet are iteatltiB at the rate 
of, approximately, 127,(XX).tXX),(M»() times i>er minute or 
(«5 quadrillion times jier year That is to say, these 
1,700,000,0(X1 human hearts are throliliinE at a rate 
of alKtut 2 billion times per scs-ond 

As we well know, our hearl-eiiBlne (smtnliiN four <oui 
partments, two aurleles and two ventrleies The iiuri 
eiea are n'serroirs, ■whieh supply the immplnB ventricles 
with blotsl Tharefoix', the dynamic enerjty of the 
human heart restdos in the rltsht and the left ventrleies 
When these ventricles csmtraet, the right ventrli le 
sends Us supply of Imfmrc blood to he purified by the 
oxygen In the lungs, and the left ventricle forces Its 
supply of purified blood <0 elreulute In the body When 
the “heart beats," that is, when the right nnd left 
ventricles bent, an average of alwut 10 cubic Inches of 
l»lood li expelled from the heart engine. Accordingly, 
in a minute, after 75 heart beaU the energetic heart 
has pumped 750 cubic Inches of blood;- That maana 
the heart pumps 45,000 cubic Inches of blood per hour, 
1,000,<100 cubic Inches of blood per day. and 3«2,<XK),000 
cubic incbes or more than 1i25,000 cubic feet of blood per 
year. Were the heart a water pump Instead of a blood 
pump, It would ezpeb hiaamuch aa a cubic foot of water 
weighs about $2% pounds, approximately, 7.(t<X) tons 
of water, during tba course of one year 
And tbls oamunt of work Is accomplished by only a 
part of a smaJl mmcular organ idHmt as big as the 
average Unman flat! It has been estimated tJiat the Jett 
ventrical aUms exardaes sofHcktnt preasnre i>er aquare 


liieli to supisirl a loliiniii of blood p feet 111 lielgiit, and 
that it iH'rforuis ilally an nuiount of work eipinl to IHl 
loot-tons Were we i-lile to (olleet in a eulileal reser¬ 
voir all the blisKi pumped b\ one lieart engine in one 
jeai, that reservoir would Is- about til feel In each of Its 
three dimenslon.s Or, were It a tin alar water-tower, 
with a Uiameti'r of .V) fis-t, it would lie soniewhnt more 
Iban 115 feet in height, and It would contain aliout 
1.7<»tl,(XH> gallons Our dtawing depicts the si/.e of a 
lieart representing the eoiiildiied Imik of all tin- lieiirts 
In the World, and the woik tierfornied in the eombliied 
lieartK In the eourse of a tear 

A Small Submarine Designed for ScientiBc 
Research 

T HK snlimariuo, riglitiv regarded during tlie war as 
the most dn-adful inonsler of the deep, Is at last 
to be tamed and made to serte man instead of destn-y- 
ing him At a recent meeting of tlie Kremli A< ademy 
of Sclmu-es. In Paris, M Maxine l.aubenv ills- 
I ussed the poHsibiiities of such a baby siilimnrine Ho 
is of the opinion that by its nieans the various strata 
of the ocean could l>e explorwl directly Instead of in 
dlrw-tly, as Is now necesBurj, to a depth of fnim 80 
to 100 meters. According to Uic figures larefuily 
worked out by him as being most sultulile for such a 
suhmnrliio vessel, tho length should be 18 80 m . the 
diameter 2 30 m , and the dlgpiai-ement nliout 50 tons 
The hull Is revolving, all the sections being clrctilor. 
The Issly is so constmctisl ns to resist safely the pres¬ 
sure eorrespoudlng to a deptli of from 80 to 100 meters 
of salt water Hpeclal pre*aiitlons are taken to keep all 
openings absolutely water tight even In case of acci¬ 
dent In order to enable it to sit fiat uism the Iwt- 
tom of the ocean, tbe submarine Is provided with two 
keels, while to prevent It from having tronhle with 
currents In tidal waters It Is propelleil by batteries 
and an electric motor. The batteries are 43 In iiumlier 
each weighing 188 kg The motor has an effective 
power <if 50 bp. at 430 rp.m , with a current of 80 volts 
Under tbeue cauditlobs tlie maximum velocity of the 
boat abouUt be about 0 knots on tbe surface and 4 75 
knots when submerged. 




lit 2 .'lO knots ]iei 


* Tax ScHnntM lUmcui, Mxivti M. b 


. rubbriMsl Silntl** / 


The siibuinrlne in (n eonlnin tbe following apparatus 
lesnlcs tinil riiimieil foi its. own operation A 30-ton 
entilfugal iiuniji ois-rated by tbe prliieiiial motor, a 
tiKHi-liter piston jimup eupntile of exerting a pressure 
>f 10 kg witli tile elei tru motor, a iienseope, two 
liudlasHes—one for llie grappling iron and one for ttie 
-ear weiglit, two leseivoirs of eompressed air (from 
.50 liters to 1‘JO Kg I an eleetrle fan fur one during 
the ns barging of tbe tiattery , a compass, a telephone, 
a griiiipllng lion of so kg weiglit and 1(10 meters of 
Hlisd (aide, an ,S(| kg lead weiglit for idumblng with 
Kill nil ti rs of steel wire eable 

'I'be estlmnled priis* of stub a seientltteaHy isjuiiipfsl 
snbunirlne Is (KMliKKt fratiiM 01 possibly more whereas 
wlien the pnijeit was first consldercil lii liXlT, It was 
estlmuted that the cost Would be less than 200,00(1 
frnni s 

It is la-lweeii Ibe surfaiv and a deptli of from 80 to 
KXI ineiers that most of the gieal mIiimiIs of llsli wbiili 
sene uianklnd ns food move and liave tbeir lieliig, and 
it is for tills reason tliiit the informiition gained liv sueb 
a boat is exisK-ted to l>e so Important Its \iirlous fum 
tioiis would include taking saniples of tlie surface 
layer of the bottom of tbe iseaii at dlfTereiit deiiUis, 
taking samides of the water in \ariiais loiations and at 
different depths in order 10 make a study of tbe density, 
temperature, isTiviituge of salt, etc, and obtaining 
samples of the plankton main which so uiaiiv fish de¬ 
pend for fissl (Ibvlously tlie distrihiitlou of plank¬ 
ton and tile ctnumstaun-s fa\ornl>le to Its giowtii are 
all-lmixirtunt w-ltli regard to the abundnno*' of the fish 
Whith feed nisiii it Other valuatile information would 
also lie gained bv studying the degree of transparence 
of ttie water and the Intensltv of tlie llglit at different 
depths KInally, the direi'tloii nnd velocity of the cur 
rents ut vnrlons depths would Im especially investigateil 
and would undoubtedly i>rove laliinlile in various ways 
not only bi tlie meteorologist Imt to tlie captains of 
sbt|>8 and to fishermen 

roadwiy, Nfw Ynri N ^ Subbcripiion price 16.00 per ymr 
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“A Strong Navy” 


Y Y who W imzylcd li) tlu' incMcnl nllHudcof the 
S( IK.NTUK Aulukan' tiinard tile I'iuIimI .StnlC'i Nii\\ 
“I noil'll with urntilli iition In Ihc old dat'i, ' hr urili's, 
"thnl you won* over Ihr clminiilon of ii strouK nuvy 
Whnt liHH hupiM'ui'd ■' Hus tho i out rolling oimutkIiIii 
chHiiKi'il? Am jou till' Hiunc Joiimnl whnh ton yoaiH 
u){o crlwl out for a .“troui; ii.n v ' 

I'oaaihly I he hauie ijue'itlon haw urlai'ii In tlie lulnd'i 
of other reiiderM , eo vie lake tide opiiortunity to state 
that nothluK has hajipeued , that the eontrollluK owner 
ship lias not (ImiiKed, and that we are the same Jour¬ 
nal whleh ten years UKie—tweulv live years uko for 
that matter- and down through the years without a 
break, has l«'eu conslstentlj the friend of the Navy and 
has (lone Us best to eneonram' t’onuress and the people 
to build up a stroll); na\y 

It Is not we who ha'e ihanned, hut the (ieneral ISoard 
of Uie Nuvy and the Senate Naval (Vimiultlee, who, 
since the annisilee have adopted an entirely new 
policy , for at the close of the war they deinauileil the 
Blroiikest navy in the world and toduv they ask for u 
navy as stroiiK as any other 

'I’o understand the slKniflcanee of this we must re 
meiulier that the iire-wai tioliey of Ihe iieneral Houril 
was to earry on a lontlnnous program of eonstnn turn, 
whlih would Rive us hv Ul-l-lll-ll a total of 4S buttle 
ships IneludluR our earllei ships This policy would 
have put our navy hi the si'i'ond pliiis', whhh we had 
held In KKsl, hut, due to ('laiRressloiuil neulisi, had 
since lost to (lei main lU the wlpliiR out of Ihe tier 
man fiisd we moved up to Ihe seioiid (sisitioii 'I'he 
(Jeiieral Hoard then raised ils staiidHrd In demuiiillut; 
that we hulld a navy stroiiRer than nnv oilier 

The Hrlllsh have Insisted tlial heennse of llielr Insti 
lar seiurlty they slionUI possess a mivv stroiiRcr 
than that of am other Uiseiitly they have .stated 
scml-ot11(lallv tliai they would view wilhoul alarm the 
eonstrui tloii In tins looiitiy of a rinvv of whatever 
strength It saw fit, siiiis' the iiolii les of the two 
couniries are so similar Unit a resort lo armed force 
lu place of iirhltnhiori of aiiv disiaited ipiestloii was 
Iticoneelvahle If the rieojile of the ITiited Slates are 


lei I.. Ihe Hill! iirograiii 

i dli.lHHt Ions I, and the ailill- 
snialler tvpes In which we 
r nuvy eipial In stieiigth to 


dollars If v\e Ro ahead and Inilld them now It will 
mean that we are Rrentlv evieedliiR the standard of 
eipinl strenplh above referred to The (leneial Hoard 
has stiRResled that we do not linlld (ertuiii liesirovers 
and other snialler vessels, already nnthorlzed, vvliiih 
would have coat alxmt (k) million dollars, and that we 
utilize !>() millions of that moiiev In the i oust ruction 
of two alriiluiie carriers This Is a Rood sURRestloii 
'I’lie balance of the 60 millions, loRcthcr with some 40 
millions of the 240 million dollars snvisl on Ihe six 
hllUleshliiS, could be utilized lu the coiislruclloii of 
llolllln leaders and a few additional scouts Such a 
proRram would iiienn a net savlriR of at least 2(K) mil¬ 
lion dollars and Its isimpletion would, in our JiidRmcnt, 
Rive ns a fleet whleh, heennse It was so thoroiiRhly U]) 
to-date and iiicludisl all the lessons of the lale war. 


would be mure than a match for any thing afloat upon 
the seas by 1923-1«24 

U't It he rememhen-U also that ape is a Rreiit de- 
teiiiiliiliiR factor lu estlmutlnp the relative efllclency of 
Heels If Ureat Hrltiihi jiersists In her detennlnntlon 
to lay down no new coiistruetloji it w 111 mean that 
by tile tliiie our new navy is eompletisl her tliiest biiltle- 
shlp.s will be fiom elRlit to nine .veais old, wherea.s 
our latest ships will he only from one to live vears old 
I'he ItrltlsU .ships will mount as their lienviest jdeie a 
l-i-ineh Riin of about 8J,00l> foot-ions muzzle enerpv, 
vvheieas our best ships will mount umonp them lO-liiili 
Runs of IWHH) or 112.0(K) foot-tons enerRV. nicordliiR 
us they are 4.' or .'>() callhers In leiiRlIi The Hrlllsh 
laittlesbips will be of oSIMHl tons ns uRHlnst our 32,ll(K) 
tons, iind Ihe armor iiiid torpedo defense of our Hhl|is 
will lie far mote extensive and heavy Jmsfly. It must 
he remeuilRTcd, leverliiiR apnln to Ihe ipiesllon of URC, 
ihni a battleship ten years old N considered to he oli- 
solesient and ready to iiass Into the seioiid line 

We have made It clear, we triisl, that the Si if’stikk 
AvfFBii’AN, In spite of Its opposlllon to the immi-iliair 
huHillnp of these six ships, is, foduv ns alwais, an 
earnest adviMUile of our possesslnK "a stronR nuvy” 
We think we have uiuile It clear also, that If (’oiipmsa 
lift Ides to aisuid 240 million on these unnecessary ships. 
It will be RoliiR far bevond the slaiidnril of streuRtli 
which the Niivv Ih-partment has Itself laid down 

Einstein’s Finite Universe 

T HK dally puia-rs liaye onie more featured Hr 
Klnsteiu on Ihelr front taipes, this time on the 
basis of an Interview in wliiih he expressed his 
coni luslons with repaid to the flpnre and extent of 
(he universe To those who are at all familiar wdth 
the (Ieneral Theory of llelatlyily, Ihe fact Is not new 
that It lends to the conduslon that Hie universe mav 
he lliiite thoURli iiiihuundi'd To those lucking tllla fa- 
mtliiiritv the slaleiiient may ho more or less surprlalnp, 
ami lo the average Immiiii, not alone do Ihc two terms 
■hiiite " and hoiiiidless ' carry a distlncl contradiction, 
hut the whole discussiuii comes altogether as u mi'ntal 
niilK'iiyul 

As a inntlei of fact, to tlie (pmlllled geometer and 
eyen lo the phllosophei who is not inclined to geome- 
lilze II Is aiiylhliiR but (but From the earliest ape 
It has been r(‘( opiiized that Ihe iliilMrse piesents to 
Ihe hunian mind a dilemma whlih In either event triiii- 
sii'iiils our ahllltv to form u lonerete picture It Is 
obvious that we must rcRiird llie universe as exteiidliiR 
Inllnltelv. forever. In everv dlretlloii, or that vve musi 
regard It as not so exlendlnp Hoth posslhllllles go 
hevond us The inathematlcluu will make a more or 
less whole heal led claim that an liiltnlte universe does 
not go hevoiitl him. hut all he means Is that he e.in 
uhslract some of tlie prois-rtles of suili a universe and 
represeul them synibollcallv He can never really 
piitlire infliiity And certnlnlv, on the other side, the 
suRRestion that the universe comes to an end hrlugs an 
unanswerable (Uizzle in the Immedlale query what Ilea 
beyond ? 

.Mislern phllosopbv has siiRgested a wav out of the 
dilemma For a century or more the nolloii of u gisi 
metriial continuum whlih shall have no limits and 
which yet shall not be of Intlnlte exleiit bus been men 
tally chewed over by plillosophiiallv Inillned uiulbema- 
tielniis and rnatlieniatii allv Inellned philosophers The 
spheriiul surface Is an example of sui li a coiiMiiuiiiu 
lu two dimensions It returns upon Itself completely, 
and *0 Umy as mi lonftnf uurscltis lu fht two ditnon- 
sKms in xrhidi it is dofinod, there Is riolhlng lieyond It 
It Is finite, yet unhonnihsl , there is no Jumping off 
pliieo To be sure, there Is a three-dinieiislonal universe 
about it, outside It, In which it Is immerseil, and through 
which It curves about to meet Itself, but that Is beside 
the point 

Those skilled lu the juggling of the mathematical 
symbols of hyiier-dlmeiislouallty have for many years 
recognized the possibility that the three-dimensional 
world of our eoiieepts and perce[>tlona may lyobave in 
somewliat the same fashion, and be In fact without end 
and at the same time without limitless expanse. But 
the suggest Ion has heretofore been purely one of ab¬ 
stract gisiinelrlc 8i>eculatloii. No measuremenU have 
ever been made whli-h gave the slightest groundwork of 
observed fact on w'hlch to base the belief that the uni¬ 


verse was nim-Euclldean—which of courtw It must bo 
if It bo tliiile and boundless. Even Einstein hits not 
been able to make such meiisuremetits; but he Jtas 
suggested a comparatively simple observation ;«vhlch 
we may- eoiilldently hope some day to make, and 
yvhicb would Indicate whetlier the universe Is truly 
inlliiite or not This luisliieHs of observing the dlsicl- 
bntion of nun ter throughout the universe, ambitious 
as It sounds, Is realiv a more hopeful thing than the 
iilfempted nieasmemcnl of geodesics la the expectation 
tliat they may reveal uim-Kuelldean chnrncterlstlcs. 

It IS doubtful wbelher any of the eminent geometers 
who have siieeulated us to the isiSHlbility of a finite 
unlverst', or even believed In It. would have dared set 
the size at any such figure us Einstein suggests Ten 
trillion times the iistroiiomlcal unit defined by the 
distance from sun to earth is by all means a tremendous 
figure, and it does not lose much of its awe-lnspiring 
charm ter when we retliice It to light-years and find that, 
iiiibjecl to the large margin of error necessarily Inherent 
III such calculations as these, it would take light a 
billion years to return to Ils starting point after 
"i IriMimiiDVigatlng’ the uiiheise As one of the news¬ 
paper licadllues suggests, this Is sufficiently near to an 
infinite universe for all pnicllctil purposes. 

The Distribution of the World's Four 
Greatest Liners 

I I we exiept the ■‘Levlulhuii,'’ It can now be stated 
iletUiitely what Is to betvme of the four greateet 
liners, all !)()(> feet In length or over, about whleh, 
ever since the armistice, there has been more or less 
ambiguity So frequently has li l>een statetl that ships 
of this size are not revenue earners, that It would not 
have very greatly stsrtled the public to learn that these 
ships were to Ik‘ laid up, and that future passenger 
servile would tie carried In those always popular 
freighl-and-pnMseuger vessels which, although their 
Sliced Is not nearly so greul, lyossess every comfort and 
eoiivcnlence that can be found lu the 2S-knot ship of 
riO.OtXI tons and over 

Tlie first l)i)0-ftsit ship to be built was the “Imperator,” 
which was ioiistructed by the Vulcan Works at Ham¬ 
burg for the transatlantic service of the Hamburg- 
Amerlcan Company This fine vessel was not a com¬ 
plete BiKcess, being enuslderably over-weight and over¬ 
draft at the time of her launching She Is turhlne- 
driven and has made bctwci'ii 22 and 23 knots when In 
her best lonilltlon After th(> armistice she was alio 
lull'd lo the British (lovernmciii as part compensalion 
for submarine losses, and she has ri'cently tieen pur 
chased by the Canard Bine for their New York-South- 
amiitoii service If she were changed from foal to 
oil burning uiui ciTtaln unnecessarv deadweight were 
removed from the ship, she should have no ditflculty 
III making her < ontrai t speed, if the i ompany so desired 
The Uaml>urg-4meri( an Comiiany also luUl down two 
ships of the "Imperiitor” t.\|ie but somewhat larger 
and faster riiey were hullt by Hlobm and Voss at 
Hambuig, and the first of them to go Into servlee was 
the ‘ Vaterlaiid," wlihh made two or tliree trips to 
New \ork in 11)14, and was interned here during tho 
war She is a 23-knot hoat and is some 40 to 50 feet 
longer and two feet wider than the "Imperator" After 
serving as a transport for Amerlean triaqis she was 
turned over to the Cnlted .Slates Shipping Hoard, and 
now for over a year has lain at her Hohoken dock 
with a earetaklng iTew aboard. The future of this 
ship is pniblemntleal 

'Ihe sister ship to the "Leviathan," the ‘‘fllsmarck,” 
was partially ermstrui tisl at the outlireak of the war, 
and work was done upon her during the war In a deatil- 
lory way JJlu,' Is now eompleted all but some of her 
Interior furnishings, and she has recently been pur- 
ehnsf'd by the White Star l.lne, who have renamed her 
the "Majestic" She also will be placed In the New 
York-Southampton service. 

The fourth In size hut fastest of the 900-foot liners Is 
the “Aqultanla," of the Cunanl l.lne She Is a 900-foot 
ship, but Is somewhat smaller In displacement than the 
"Imiiorutor" She enten'd the New York-Llveriiool 
service of the tsimpany shortly before the outbreak of 
the war, and was taken ovor by the government for 
transport service. Becently she has nudergoue over¬ 
hauling and reimnstructlon, and under her new oll- 
bumlng system this fine vessel bus shown that aha can 
exceed her contract speed. 
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Argmtbw Bumos Aires comes the 

report tibat the Oernntn IMiefimkeii orgenlzatiou Is to 
wfletr«« » •‘Ufb poWr stetiou in Ariwntine 

Unxihllc tor the Traosredlo XTompaSla RadtutolcKraf- 
Ica Argentitta. This coeaiMmy hau been orKanized to 
opsrate oVeisaea wlrelew telegraphy l)etween Argentina 
and dDrope, Uaterial for the six 210 meter towers, as 
also the hlgh-tensloa machinery, was to be shlpjved 
sliortlj*. the wireless apparatus Itself is not oxpoded 
until after the erection of the towers 

Germany's Ehiperience with Iron Conductors does 
not seem to have lusen a happy one, Wlrea were used 
for conductors up to 0 mm in diameter, and chIiIcs for 
conductors of larger slse. One source of trouble was 
the Inevitable kinking of the line. The galvanizing was 
cnNily damaged, and in making Joints and ere<-tlug the 
lines extreme care was found neoesanry. Moreover, 
Iron proved to be 20 per cent more expensive than oop- 
iter, though the price per kilogram was only o 71 mark 
as against 4 marks for (.•opper The use of copiwr Is 
being resumed ss quickly as possible 

Electric Hardening of Tools has come into ex¬ 
tensive use In Germany, and B*'oms to l>e iiulte practical 
In the prf)eess of electrolysis the hydrogen generatiHl 
nt the <‘athi>de la heule<l to such an extent that the 
cathode Itself Is brought to a red heat Advantage is 
taken of this phenomenon by using tools that are to be 
hardened as the cathode It Is, howi>\er, nccs'ssary 
to protect the cutting edges of the tools, as they arc 
lialde P) he ralse<l to excessive temperatures The 
cutting edges are covered with a layer of uou-fualble 
I'ondurtlng material 

The Naaen Radio Station represents quite nicely 
tlie rapid development of wireless Tims it was tlrst 
installed in 1006 as a modest 10 kilowatt ext)erlinental 
I)lunt, later it was Increasetl to 35 kilowatts, then to 
100 kilowatts, and now to two hlgh-fnHiue«ey gener' 
atora of 150 and 400 kilowatts, respectively The lOO 
kilowatt transmitter, a spark set, is still In use, being 
employed In conjunction with the ITiO-kllowatt lilgh- 
freqttewT *fternator set for the time signal and meteor¬ 
ological, as well as the transcontinental, services The 
4<KbkilnwHtt sot is serviog as the transmitter for the 
overswB traffic. 

Radio M«aaag«s <« Your Office. — By the use of 

the teleptaoMilinoa radio messages from stations over¬ 
seas ogn now be antotnatically relayed to your office 
In any part of this country without going through the 
hands of the operators at the wireless re<-eivlng sta¬ 
tion, according to the engineers of the Radio Torpors 
tion of America. In a short time an operator will be 
nt)le to tup a telegraph key at Seattle and his message 
will be relayed to the wireless station at New Bruns¬ 
wick, N. J.. and theiu-e flasheii across the Atlantic to 
Europe An amplifier is used at the receiving end to 
make the smiiids as clear as rtosslble Obvlonsly, a re- 
□mrkably clear telephone line must l)e uw-d In order 
not to distort the short and long telegraphic l)iizzeN 

Pocket Book Radio Sot, —A radio receiving set 
nlikped like a small book has recently appeureil in Eng¬ 
land and baa attracted considerable attention because 
of Its novelty It operates on the variometer prlml- 
ple, with the covers of the ‘‘l»ook" more or less cloned 
so as to change the wave length of the receiving cir¬ 
cuit A crystal detector is Included In the backbone of 
the "book” and the windings are Inside the csivers 
This little radio set la said to be quite effective on an 
outdoor temporary serial. It has a range of from flOt) 
to apprsotimately 2,.500 meters A pair of telephone 
receivers is used In conjunction with the '“book " 

Conductor-Directed Radio. — The Telefunken Com- 
pany In Germany has developeil into commerciul form a 
system tot wireless telephony esi)eclally adapted for 
intere<»mrouulcatlon between blgh-tenalon stations at 
great distances. The signals, talk, etc, are not trans¬ 
mitted by ordinary wlroiess, states Klectriral World, 
but the property of a eondtietlng wire to direct the 
elcetromagnetic wavea and thus cut down energy dis¬ 
persion Is made use of In the following way • An ordi¬ 
nary set for wlrel^ telephqny, with vacuum tul>e os¬ 
cillators for producing continuous osoUlatlbns, feeds Into 
a small antenna hanging between two transmission 
line poles paruUel to the high-tension conductors At 
the receiving end of the liUe there Is a similar antenna 
connected to wireless telephone receivers. Two-way 
comimmlcatlon may Im obtained either by using two 
anteimos at each station or else by coupling to the 
same antenna one receiver and one transmitter tuned 
to different wave lengths Exiterlence shows that the 
energy will follow the tranamlaalon conductors with¬ 
out much dlaalpatlon so that very great dlstancos may 
be coreped with a quite limited prtmary energy 


Science 

91,060 for an Essay on Roentgen-Ray, Radium 
or Radioactivity has Ihjoii offered by tlie American 
Roentgen Ray Society 

A Nine-Foot Skeleton.—On opening a mound near 
Oreensttiirg, I’a., the curator of the t'arnegle Museum 
of IMttsburgh, Dr Holland, unearthtsl a skeleton Im'- 
tween eight and nine feet tail The mound was 100 
feet long and more than 12 feet high The moat in¬ 
teresting feature in the recent exeavatlou was the 
imimmlhed torso of n human body at buisl 4.(KH» yeiiis 
old The parts of tlie skeleton were shlpited to the 
Carnegie Museum 

A Museum Genius—We learn with regret of 
the death of Dr E .1 V SkllT, dircator of the El<-ld 
Museum of Natural Hlstorv in riilcago Tboiigli not a 
scientlHc man, he showed the most wondeiful abllitv as 
an organizer and exec-ntlvc of niiiH<>iiuis and his nd\lce 
was widely sought He liegiin life as a ncwstaiiier man 
He was Deputy Itireetor General of tlie Oolumlilaii Ex 
IKHsttion and at its close he sm eeeded in raising funds 
to purchase the Fine Arts Building and also boiiglit 
many of the exhibits Marshall Field left $5,000,tsk) to 
his will for the new building the museum now oi-enpies 

Human Palaeontology.—The Institute of Human 
I’ala'oiitology founded by the iTlme of Monaio was 
ree<<ntly oiamed in Bans The preiloiis studies of 
I’rinct' Albert of Moiiaeo have been along the lines 
of marine biology and oeenuogi upby, but be has also 
lieen Interested for over twent,\ years In prehistoric 
man and he has llimueeil mam exhltiltloiis wlilcli tended 
to throw light on the charm ter, art, life and environ¬ 
ment of prehistoric man The luillding was approaeb- 
lug completion when the war Imike out and It has 
now Imh'u declared open The endowment is 2.(kHi,(KiO 
francs 

The Swiss Lakes Disgorge Relics.— The recent 
drought in Switzerland has lowereil the lakes so much 
that BK-hiieologlsts arc haying a great opportunity to 
examine the old lacustrine or pile dyvelltngs wlilili 
dote back to the Stone Age Old pottery Is being dis¬ 
covered lu two lake dwellings revealed on the slion^s 
of Tjike Neyjrhatel, aays n I'ablegrara to the A'cic )o>k 
Times, and hundreds of piles In tier/ect preseryaflon 
and on wlilch tlw'se dwellings originally restisl an- now 
clearly visible Many latrsous have volunteered belt) 
for exciivuting the remains of these am.lent dwellings, 
which, acx-ordtng to Dr. Kellerchlef the Syyiss author¬ 
ity on the subject, ceiiswl to be inhabited about the first 
iH-utury of the Christian era Numerous boats, which 
apparently wore wre<-ked and sunk in past times, arc 
now visible. 

Geograjthy Comes into Its Own.—Clark University, 
Worc-estor, Maaa, Is to haye a "Sclimil of Geography" 
Gougrapbica! Research miiv la- rognrdc-d as one of tlic 
useful jiroducts of the war, ns the American la-ople 
now have an international imlnt of vleyv <.)iir further 
growth, perhaps our iieaceful existence, depends on our 
Judgment In dealing with the other iMaqiles of the 
world Research work In the field of geography Is very 
much needed all over the w-orld, so this "Sihool" In¬ 
novation will 1)0 wiinnly wi-k-omi-d by thinkers Grad¬ 
uate geography is tlie keynote if It bad not liec-n for 
the tiooks and maps of the Auierh an G<vigrn|ililcal So¬ 
ciety, we should have cut a very jasir figure nt the Ver¬ 
sailles conferouees This Soeh-ty yvlll also establish a 
School of Surveying under the direi-tlou of the eele 
brate*l explorer. Dr Alexander Hamilton Rice It Is 
proposed that graduates of the seliool shall lie engaged 
In part In field sury-eys of high quality fiom which 
there will result Improveil topograptiK- data for the 
regions selec-ted for geographic study 

Even State Seals Do Move.—The State of Kansas 
is no longer satlatled with tlic- old seal, showing a log 
cabin with n farmer walking with a idoyy of the vin¬ 
tage of 18.50, while In the distance Is an Immigrant 
train going down the trail, and a prlnilthe sleamliout 
cleaving her way through a rlptileb-ss river The new 
seal calls for an elght-shoyel tractor ployv, a tyyelve- 
room houiH' In place of the log cuhin, n tw in six touring 
car Instead of the ox-train and a limited train to re¬ 
place the steamboat on the Knw The Latin Inscrlii- 
tlou Is all that remoltis after the wave of progress has 
passed over the seal. We arc used to such Iniioyatlons 
In postage stamps, hut stnh Iltierties taken with a 
State seal are imhcanl of These monstriisittes of the 
dh* sinker’s art are very awful and we hope that other 
State officials will take their is-ii in hand and draw 
new designs Rkewiae It is a strangp fact that the 
seals of Connecticut,, Mary land, MassBcbusetts and 
Now Hampshire do nif bear their names plainly In 
English, if at all, oqg does the Great Beal of the 
United SUtaa. 


Engineering 

A Large Indian Undertaking. — A water supply 

scheme is being i-arrlcd out to provide water to the 
Jhnria coal fields in India The plans im-lude a 
masonry dam at tlie reservoir, filter beils, a main aipte- 
diK t (which Inelndes a tiiiiiiel fiH-t long tlmmgli 

rock) and underground rest-rvoirs 

Light Railways hi New Zealand. — The Minister of 
I’lihlle Works iiiinouiiecd In bis luiuuiil stutemeiit to 
I’nillameiit that the iiroposiil to ennstnu t jirnatelv 
owned light niilvvav lines in diffcrenl luirls of Lbe 
Doiiiiiiioii to <otiu<-(t up rural seclloiiH with the (ioveni 
ment main trunk llni- would lie einsitiraged and ellorts 
made to pusli tin- iirojei-t The (-onstruction of thesi- 
Iluoa.wlll cull for a large ninonnt of material as yyeli 
ns construction niinliinery and rolling stock 

Disk H««rhigB for Railroads.—it is reported that the 
Swedish Statt- gsilwiiys riK-ntly plucisl iiii order with 
a native eomtianv for lai i-xles, lieniing lioxes of i-iist 
iron with dlsk-lH-:iring stamjied iillliders nnd mils, and 
it Is not lielii-yeil unlikely Ibat tins order will lie the 
forerunner of otliers It is i-xisi-lisl Hint disk lieanngs 
will soon I'ome into general use upon Swisllsh rnllwiivs 
It is Ntatisl tliat c-\t<-nsive trials were iondin-ted lie- 
tyvw-n Stockliolm and Goli-liorg belore li was di-eldisl 
to adopt tliesi- liennngs 

Increasing Use of Concrete for the construction of 
dyycllings is noted In y.irloiis purls o| the world \ylu-ri- 
liimlK-r Is not oyei plentiful csiK-i-lnlly lumber suiliitib- 
fiir bmldllig iiuijioses '['he mniiufiu lure of (-oiu retc 
blocks wllh yylildi <oiic rete bouses may lie liiiilt with 
speed and eiononn Is allrai-ting inneb interest In (-ven 
SHcb renioii- dlHlmls ns British .Maln\n as a means of 
relieving the house sbortage II is reported that several 
miiiiiilpal Isslies an- ereiiing the neicssari plants for 
turning out tlu-se lilmks 

Wooden Buildings in Europe.—The serious housing 
sboilage lu sen nil European lOiiiitiles lias (aiised 
tin- exti-iislie iritrodiu tloii of wooden lioiisi-s .Sloni- 
and hrkk an- the favorili- building ninli-rlals of most 
Euro|s-iiii (oiintries, and Europeans do not take klinilv 
III wiMsl cxiepl tliroiigli din- iiecesslli ere tin- t-x 
cliange more fayoriitilc, llii-re is no doubt but tliiil 
!i(-nv.y orders for n-ady-iut houses would lie jilaced with 
AmerKaii tiianiifai-tiircrs As it Is, the d(>mHMds of 
Europe an- being met bj French, German and Ausirlnii 
maiiufiu-turers 

Calcutta's Port Improvements.—Facilities of access 
to the i»orl of I'aU'Ulta will l>e grcatlv Iniimiyed b.i the 
(-oiihtriictioii of the Grand Trunk Cminl Ac(-ordlng to 
an issue of f'lnanrf nvit Coninn'iit lbe iiinal yyill la’ 
miles long and betwiH-li 2'>0 and 4(MI fiH‘1 wkb-, ex¬ 
tending from Bariinagar to Kniti The (uiiiil will In 
t-lud<- an Inland harbor nt .Mhiik ktolla, which will 
lelieve the eimgi-sllon on the Hooghly The harlior and 
llH fxmneeted basins w-lll [iroyide a frontage of in-arly 
U miles nnd It is believed that th<-st> fac-ilitles, and the 
nx-lnmailon of a large waterlogged area In the vk-ln 
Itv of Call utta will afford an avenue for the expansion 
<if th<- i-ttv and Hu- i-rentlon of a neyv industrial center 
In the lu'igbborbotsl 

Compulsory Labor for Engineering Work_Accord¬ 

ing to information fiom Sofia, Hiilgnrta has pusstsl a 
layy by wlikh labor is obligatory both for men and 
yvomoti 'Ibis lalioi can In- ntllizi-d in many ways, tn- 
eludlng flu- eoiislriutlon of roads, railways, ennuis, 
nqmnliuts, Improvement of rhors and streams, installa¬ 
tion of leiepboiie and telegraidi lines, preparation of 
iiirloiis building materials, the iilaiiting and exploita¬ 
tion of fori-sts. Work in the various domains of the 
Sfnt<-, dlstrkts, or lommunes, ciiltlyatlon of kltebeii 
gardens raising of silk yvornis and of In-es am! uittle, 
llsberb-s, work In mines and factories, eonservutloii of 
l(H)d iirodmls, weaving, i-ti The demobllUatIon of tbi- 
Bulgarian anny by yirtm- of the- receiii treaty lias 
leiidered tills law iiecessarv 

PittHburgb’a Vehicular Tunnels which are to pierce 
the South Hills yyill he the largesl lilghwiiy tiiiim-|s 
vet built, with a length of 5,71 "i Iee| X'eiitllntloii ar¬ 
rangements are of siieiiiil interest as this Is the lirst 
long tunm-l in which aulomoldh- exhaust has bad to l>e 
dealt with There art- tyyo tubes, t-ach pioyiding for 
two lines of trafili \yllli spaet- for stix-et cars the 
Irutfk- in a tube to In- all in one dirt-elioii Tin- maxi 
mum estiniiit<-d Iruflit- Is 1,60(1 vt-hhles jiei hour In eiu-h 
dlix-etlon, mostl.y imsseiiger vehicles Vi-iitilalhiii pliuis 
are being bnsi-d on sis-t-lal tests, condiu It-d by Hu- U S 
Itun-nu of Minos, of antnmohlles for (iirhon monoxide 
(-mission, nnd of the siisieptibility of btimun lu-ings to 
that gas Air will be bhnyn In nl one end bv latc-ral 
nozzles In Ibo dlieilion of Iriifih A pumping plant 
for each tube dlstrilmtlng noriniilly 200,000 i-uluc fet-t 
over the 468 siinare fis-t of i-ross section will gl\e an 
ulr current velocity of six mib-s an hour 
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The Falsework for a Big Dam 

Some Unusual Trestles Employed in This Department of Concrete Construction 


O NE (if tl\c liiiKlrnncpB to n still crontoi uso (if 
(‘(m( r('t(> is the oxik'iihp (if tli(‘ nii\lll(ir\ ('(iiiMlriK 
tloii Thus, the wiirk nmy lii> sd iiliiriiipd tlilit H vcrx 
hcHX V ('xpciKliliirc will he r(‘(|iilmt fur the fiinriB Oi, 
th(' mothiid (if '(iip|il,\ iiiK ( (iiKTctc n\(i\ liivdlvc n crciil 
diitlay for trcslh's nr dllici i\ii\iliiir\ cdiiNtnictidii Uiil 
('tiKiiiecrN lire (Irlvdii Id lii\cntldti iiiKh'r Mlrcss iif m 
ccHsltV 1111(1 iid'v mill then (Icxdldp ii k\ stdu) of otHTHt 
liiK that IdiiclH fd cut (IdWii the cdst Two rwiil ciihci 
llliiNtrrtfivi' df riithcr i. x’cl uictlidds df ddalini: with 
the trcMtlc Wdrk piolih-m havi' occiirml In the Ear 
West Ildiihtli'SB till' iircKHiirc nl costN i ontrlhntcd to 
thp adoiitloij of thi'sc fonturoh of the methods of 
h.indlini; th<> work 

Jtdth IrisfaiK cs lelntc to silicic an h dams Such 
stria turcH me hiult with the (iiincx tiai* ii|)streiiui, the 
dlijec t 111 view hetne to ri'Hlat the IndrnHtatic preHsiires 
hv niciiiiN of ni(h action 'I'he hot i/.oiital thrust ol 
the wilier 1“ not at all unlike the xertKiil load on .in 
(irdhiHi’v arch t\ here the alle 1h a \ nhniied (iiiimui 
lunliic pretft steep snlea, the siiich'-an h diiiu intiv well 
he (on»ldel(-Hl as posslhh the hest t,\pc of daw In tiNe 
Where all tlii' (ondilhiiiH are fiiMitahle, a amcle arch 
dam Is apt to he ((Ulte ecoiidiuUal heiatiKi of the le 
illation of (onclele iniule posMlhle h\ the ri'plm('went 
d1 th(' uieie welcht In the null action of the Htrm 
lure Howevei, in older to lake full luhatituKi of the 
eciimiinh's posslhle with the sincle auh, It Is neeessar\ 
to miliiace the (iirxnliiie with Minie precision Nalni 


By J. F. Springer 

and on theae hopfier (iirs run hiiek and forth These 
tills were hauled by KiiHullne l(Honioti\es and delivered 
Iheli eoiiteiitH of isinerete thrimch openlnc« hetween the 
riillh to ehiiteH which led to the proi«T delivery pointh 
Niitiiralh, cruvitv larried the (otieiete down the 
ihiiles whoKe mavimtiui drop was linilted to ahmit Tilt 
fis't 'I lie eoncrete would often c" with ii riiali. lint It 
Is iinderatood Hint I lie (SinseiiiienI violent dellverv to 
Ihe umsH of eonerete already In plme tended to a (sin 
solldntlon, and that the new eonerete did not tend to 
Hepimite into Ha conNlttnents as it llowed alone 

'I'he iitill7atldn of tlie trestle as a Iniikine for the 
forms was carried out siihstiiiilHilly as follows In 
set I Inc up the trestle, the Mirimis hi.iits of trestle 
Iiosts wen* so iirriinced that the halter post w'ould at 
no point he closer tlinn 1 fool to the rsiin rete siirfuee 
Ihiit was to he Kv liMiilInK tin- hents at inteniils of 
I."! fisd and predeterwhilnc for every H» feet of helcht 
Ihe pn'iise distances hetween halter and eoncrete, the 
bents were spituhh set The dlstiime hetween hatter 
jiosts at the holtom was a uiiixiininn of lid fis'l and at 
the lop an Inteniil of Id feet It will he understood 
that this trestle was erei fed to the full helcht at oiiee 
and stood upon Its own feet, as It weie 

The second insluiue of Ihe riitlu'i novel use ol Ires 
llevvork Is to he dlstlucutshed from the first In that 
Ihe ler*t of tlie |iosls did iiol rest on iinvthliic at all 
Thev stiaddled the partl.v eonstnn tdl dam and, sime 
Ihe lec's spread souievvhal, support was siippltisl to then 


and forms a circular seement of perhaps 140 decreea 
It stands uisin bed rock, but not exactly at the site 
(irlciimlly determined uijon The preliminary work of 
excuvutlnc for the foundation Indicated a deeper level 
for bed rock than was ultimately found newssary 
That Is to say, II was discovered that by atilftln; the 
Hite a little vipstrenm, la‘d rock would lie found closer 
to the surface In construe tine the dam, there lias been 
recoKiiltiim of the possibility that eventually the foun¬ 
dation rock may need treatment to render It Imper¬ 
vious to water Test holes put down seemed to Indi¬ 
cate that tliere were no o[)en seams. 'Phis tightness 
was deduced from the fact that in no case did water 
forced down thrmich hollow hit and drill rixl fail to 
reapipenr, when the hole was at the time in the lied rock 
However, In cast* leaknce develops after construction, 
there will still he a remedy ul hand In the Iwdy of 
the dam near the downstream fiuT a series of vertical 
holes has been iirranced 'I'hese are at intervals of tl 
feet and are lined witli ll-inch piping In ease of need, 
through these holes drillliic may be curried on and the 
ls>d rock piercvd for ii distance Then, I’ortland ce¬ 
ment grout mav he put dovvn under practically any 
pressure desiied up to say l,lkH.> jamiids iier siiuare 
tmh or more This arraugemeut of drilling and grout¬ 
ing pipes is something like the t use of a fairly' laH 
hullding on Uroadwuv, Now York, where the Jacks are 
already in place, if the structure, which Is a prettv 
narrow one, should iil any lime show signs of uneven 



Three views ol the Warm .Springs dam, two during construction and the third when nearly complete, showing the huge trestle employed as an auxiliary in the 

work of erection 


alh, this leipilienieiil will tninsfei itself to the forms 
In shill 1 the propel shaping of an arch dam gives rise 
to (lemnad-. lhal (an onli he met hv a skilful aiid 

pic( ise ( oiistiiK tioii of foiiU' 

lieieiillv a hv di o elei 11 h povvei development In t’nll- 
lornlii leipiircil (la (onstnafain of a dam to inipmiiiii 
vvalci ll was de. Mleil to eied a silicic anh sinntiiie 
(111 the ii|is|reaiii f.a e, the heiglit was KIN feet, and 
Ihe lailllH of (IIIVMIIIII. of Ibis siirfaie was JO.'i feel 
Ihe roiihl nil I loll vv is I an 11 t,i led hv a liithei novel use 
of Iresticw ork Will'll Ihi foundation had heeli (•oni 
lilelcd a Cleat tiislli sliiiillire was run up It was so 
sal null so sliilpi'il as (o iiii lose the splK e which Ihe 
dam w as to oi i iij.v 11 w as to ])iov ide not onlv a means 
of ill Iivol lag loiaioti fill the il.iiii hut also a hiiikinc 
foi till* loiiiis whoso diil.v It would he lo give sha|M. to 
Ha lilies of lla (oiaieti stria Hue 'I la loiaielo was 
(lelivi.ied 111 various liichei and hicliei levels ns the 
(oiiiroHlig wciil on 'Ihe uiiviiig iilaiil was set on Ihe 
lilllsiilo a stall 1 dishiiae iiiisl i on 111 from the diiiii Its 
lovol was M'loi led so Hial the feed hoptsT ( oillil leadilv 
|.( s, i(od fioiii a trail, wliali eoiineited with the stoia 
iiiislioi oil Hio (low list I I'll in side of the dam, .iiid so 
that 11 might dlsilmrge hy gravilv to Ihe lower levels 
of the (him 'Ihe hlghcl lovils Would he served dlf- 
I'oreiilh All elevnloi lower was erei ted elose hv the 
ml\ci B\ means of it, eonerete could he hoistisl to 
liroiier elevations and then deltveri'd t( selected levels 
(it the Irestli wol k At these levels, tr.ieks were laid 


inner sides hv the eoncrete surfaeos and liy certain 
nnehors In the eonendc This account applies pnrtUu- 
larlv to the (r<‘stle used in liiiildlng the upper half of 
Ihe dam The IliUNtnitlons show pretty clearly how the 
trestle risle the masonry 

This strinliiie the Warm Springs Iiiim. Is located in 
the eastern part of tiregon and forms part of an irri- 
giithm svstem Some 40,(kH) nen>s of land are to be 
iidditloiinlly suiiidled, or else altogether reclalmetl to 
f.irin use, liv the pro|MT ntlllxntloii of the 170,000 nere- 
feet of water It has the duty of Impounding Ilowever, 
It is nut vet i-ertaln vvhai Is lo Im done with a certain 
Iiortion of the walei It lunv he used for a purt of the 
said 40(MHI acres, oi it may he sold to an adjoining 
(listilel 

Erom the underlying rock to the (lesf, the dam has 
a maximum height of some SI feel or more At the 
base It IS onlv ‘JTi/., feet thick and near the crest only 8 
feel This IN a veiy Ihlu seetlon, and is in marked 
(ontrast In wlint a grnvitv section would show Hiiw 
iver, in IIHO, when (he dam was yet In contemplation. 
It WHS estimated tlial a single arch structure would 
(i.st ahoiit O.t 111 n.’i per leiit of what would he the 
expeiiw foi Ihe ancient tyiH* 'I’he gravity tviK* was at 
tli.it time leioinmended, the excess eo.sl lieltlg So inod- 
eriile However, eonstructlon costs keiit on advanclug, 
NO that the advantage of the single-areh type Is'came 
ipilte (le( Idl'd 

Tin new dam spans the gorge of the Malheur River 


settli'melit In both eases, the remedv could he ap¬ 
plied, however, even If the precautionary measures had 
not been taken Conen'te may lie Nired by core drills 
as readily or more readily than granite, and Jacks can 
bt* set at any time However, with tubes and Jacks lii 
place, quicker action becomea possible 

There are two principal tyjies of design for single- 
arch dams In the one, the isuitml angle Included by 
the arc at one level is (he same as the ei*n,tral angle 
luelud(sl hv the arc at any other level Such dams 
belong to the constant-angle type In a V-shaiicd can¬ 
yon, with the span l«K'omlug less and less as the Imt- 
tom Is approached, the csirviiture necessarily liecsimes 
sharper and shiiriK'r liecause of the requirement that 
tlie central angle liieluded shall not vary In the 
other variety of design the radius of curvature o«ce e»- 
tahli8ht*d is maintained from base to crest In the pres¬ 
ent case, the dam is of the latter tyiie, the degree of 
curvature being kept csinslntit or substantially so. 
All the foregoing relates to the upstream face, the sur 
faee which receives the load. 'I'he single arch dam 
of eonstaiit radius presents to the impounded water a 
cylindrical surface, while the dam of constant rela¬ 
tive length of arc presents a fate which deviates from 
(he vertical and projects more and more upstream as 
the span decreases toward the base In one of the 
views, the truly cylindrical form of the convexity Is 
jilalnly apparent 'rhe dam is quite vertical on this 
(Continued on page 217) 
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FniiJiff A die with porcelain ready for etiimplntf Into a WRll-awItoh bnac Crnfci. Three aUiftii ol a Uiici ihbuIuIoi - thi iMMcclain blank, the anrnt* cut to shape, and thp flnlshocl insulator 

afUr Ari^ur Th« shrinkage in Adnir has to be cahulated to the 64th of an Inch Rioht Ttstlnd Insiilatitrs iindtr ii ruiicnt of 76 <t(Hi volla The wavy while lines on the iiisu.Hlora of Iht lowci 
row ropreaent the effect on tha photographic plate of clcetrlr aparks runninv over these pieces 


Making and testing; porcelain insulators to keep the electric current where it belongs 


Making Electric Insulators of Porcelain 

By Ralph Howard 

M ilady gnws admlrliigh at the (hinn tlint reflects 
the lltfht from the electric cloinc over the dining 
loom table, and wonders how such miirvels of ceiaiulc- 
Hit CHU lie wrought Hut she- ghos no thought to the 
humble porcelain iliNnlntor—the rinderelln of the fam- 
llj—without which there would lie no electric light In 
its modern form It may hc-s>iu that almost anvonc* 
could mold a jiorccdalu wall-switch hiisc, u cleat uscsl in 
wiring buildings, or some of the simpler forms of lii- 
siilntors. Hut when it comes to making them so that 
after the shrinkage that results from suhjeellug them 
to It temiiernture of upward of 2,0-lL’ ch'grec's Fahren¬ 
heit they Will atm lie within the dlmenHlons rcspiired, 
It Is not so slmplcc. ^or is hIjh* the onlv tiling that has 
to lie coitsldertHl The pnicelnln must he so mixed, 
molded and fired that It will withstand, in some cases, 
hiiudreds of thousnuds of volts w'lthout breaking down 
and allowing thi> current to pass through It 
Forcelaiu Is made of potters' clay, hall clay, feldspar 
and Hint, the two latter betng In the* fonn of fine 
powder These aie mixed with wiiter the coarse pur- 
licles strained out, uud the rosiiltliig crcaiu-like hatter 
gcH's to the tiller presses xvhere most of the water is 
piesscd out and It emerges as solid, damp cakes 
'I'here are now two methiKls ot procedure, the diy 
preuvss and the wel proevss The dry pres-c'ss is usc-d 
In making the devices to Insulnte the lowei xoltage 
c nrrenta-such us, for Instance, laiildlng-w irlng capiip 
—wlille the wet process, which permits making 
a denser striRtuie, is eiuplojed for iusuliilois fm hlgh- 
loUnge power-trunsmissiou lines, and in transformc-rs, 
oil switches, etc 

Tlie making of wall switch bases, cleats, and other 
small porcelain insulators Is a fascinating process 
The damp cakes that come from the filter press are 
dried until H'al enough moisture Is left to press them 
Then they arc rtsliued to a loose, damp powdei, and 
fills Is dropisal Into oiled dies shnissl accorcilng to the 
dc'slgn of the article to lie 
made Long rows of raa 
chines, each stamping out a 
neatly moldeil ple*-e at (he- 
turn of u lever, mold Lluiu 
sands each In the course cef 
a day The Insulators are 
taken from the press and 
plaeed ln*neat rows on pal- 
Ic’l boards and dried by 
steam anywhere from a 
few hours to several (Ja}'’’- 
Then the little rough edges 
or tmrrs are removed and 
tlie Insulator Is ready for 
gtoKlng 

rn making wdt prex-ess 
IMireelaln, the cakes from 
the niter press are given a 
kneading that eliminates 
the air and mixes the mass 
together From the ma¬ 
chine which completiiB this 
proceiss It cermes In the form 
of n cylindrical mass, ready 
to ho fashioned Into any 
decslred shape. 

Some Is put Into n plaster 


of parts mold mid pre-ssed into the iiollein wishcsl 
AiioUier (ili-cc- Will he placcsl on a hoil/.oiital wheel op 
eintc'd hy a motor—nil adiiptiitioii of thi' oidlnnrj pot¬ 
ters whci‘1 When It N wl on the wheel II Is Inst n 
|ilaln, ordinnrj Icsiklng cylinder of yellowish porte- 
iiiin Hut nndcT the mauliiulnfion of a skilled oper¬ 
ator It (pilckly takc-s on a giiiceful iippi-aninc-c as 
shown on oui io\er The touch cef a IlllU- Imple¬ 
ment cuts a sc‘rlc>s of grooves, or jicrhaiis a contin¬ 
uous thread, In the- side, and rililion like- shay lugs of 
Icorcelain lly from the article he lag tiirncd, cniiiihling 
as tlic*y full When the* work is clone, whict was a mere- 
ey Under haa hec-oine an acc-uiutc-ly uicHayirecl insu¬ 
lator. (scuforming In enrefiil spc-c llicntlons 

Whc're II (iirye eondiilt or i>lpe Is yyimlcsl the- proc-oss 
is sim|iUcltv Itsc'lf Ficpild porcelain mixture Is poured 
into a jilnstc-r of iiarls mold shaped like the- out side 
of the* c-ondiiit dc'sirc'd 'I'he iilasler of lairis ahsorhs 
the yyiiter from the mixture acljnc'cnt to It, leaying 
a shell of porcelain liex't to the- mold 'I'lic- yyatc-r in 
the Huld iions'lain farther ayyny from the sides of tin- 
mold Is not iihsorlasi, nncl henec' the mixture reniiuns 
ill a Ilcpild state When the yyalls of tlii- conduit are 
KUtllei<>ntlv thick, whlc-h depimils on the' length of 
time the mixture has I'een in the mold, Ihc- lliiicl is 
drawn ofT and the csuidult is taken fioni the mold anil 
clrlcal 

(irc'at can' has to he uscmI in (he- drying 'I'hc' poiec' 
lain miisl dry evenly, and therefore not loo laiuclly 
Steam is turned Into the drxlng miKhiues to Insure- 
siilllcieiil huiuidity (Iraducclly the amount of sic-iim Is 
decreascsl and the- heat is incrc-Hscsl Thus the outside 
is kc'pt from cracking and the- diylug process i.roccs-cls 
iiniforiuly thioiighont the article 

liisiilalors made hy the- wel proc-c-ss arc-, in some 
cases live and six feet high and tipwurd of two fc-c-t In 
diameter The largest are not, howecer, luach* in one 
piece-. .Sections are turned out and then piled up iis the 
housewife slacLs plates and the heat in the kiln when 
llic-y me "tired,” fuses them into one solid iih-ce 
{Coiillnuiifl on pant itU\ 


A Measure of Interior Lighting 

By S. R Winters 

A new mslrnment for inciisiiiiiig the ilglil relleetc-d 
liy ricom vciills, technic ally dcMerlliecl as a (lortahle 
rc (Ic c loinefei of the .ihsolnte Iciic-, has lics-ii clc-signed 
by A H Tacior, until recently associate- pliysielsl of 
the National Hiiieau of Sliinclarcls An uehic-veineiit 
nirc-ndy cic-dilecl (o the- cleyiee, resulting from i-\ia-rl 
inental yyoiK fm the goM-rnnient, is that of giyiiig addl 
llonal proof as to Hie light rilheliag capiiclly of mag 
iii-Miini cuiboniitc- ’I he Miliie of a parlicnlar block 
of the substance was proyen to he 1)11 jic-i c-enl whereas 
the prc-yloiish acceiitecl flgnic- was SS per cent 

The- rc-(lc-c tomc-tei simplicity being one of Its virtues 
yy,is c-yohecl on the- theory that If n light is projec tisl 
onto Hu- jiinei yyiiil of a small holliiyy sphere, piiintcsl 
with a (lil1iis(‘|\ lellecting ychlfe paint, it can he 

shown Hint the llliiniinalIon of flic surface by re- 

llectecl ligbt onlv will be ecpinl in Intensity at all 

lioints A Miiall poitlcin ot the siiifaee is eiit acyay, 

leaving a hole oyer which the siirfaec- to Ik- lasted 

IS plac-eil Al anoflier point on the sjihere, !)b degre-es 
ftoiii tills one, rUeic- is n small hole through which 

the opposite- wall of the sphere' is yli-weci by inc-ans of 
a porlahle pholoineler 'I he spot uiak-i ohseryatlon Is 
sciec-necl tioiii the- test surface bv ihc- use of a small 
opiicpic- serec-n 'J'berefore, yc lieu the light is ))ro 

leclecl on Id (he test surface-, it iiiU'l lie- lelleeted from it 
and frccm the s|iheie walls once- c-aeh before anv of It 
can leiich the- obseiyation point 

'I’he newlv clc slgncsl iiistiuinent for measuring ttn- 
Iighl ic-lly-etecl by room walls c-oiisists of n lighting 

tube-, (iipahlt- ol bc-lng set ul an angle to the spheic- 

Mirficc-c, rouillng .ihoul an axis normal to the sur 

fail- ol the siiheie Nyyi ly an nrrangemi-nt i>ermlti, the 
cllicct light to be- thrown on the test surface or the 
splic-rc- y'all as may be- cieslietl An ellleieiit lens sys¬ 
tem ttflorcts a uarrciyy beam of light without seatten-cl 
lays A unlfccini, shariily clelinc-ci sjiot of light, 1’!■> 
ec-nliinetc-rs In dlanietc-r is tin- rc-snlt, thereliy recmiring 
only a sniall ois-ulng A 1! S 
yob opal-baek llushlight 

biiiip Is iiseil In the tulM- 
Its lo\y voliage makes the 

lusfnimc-nt of a iMirtable 
iiiuun-, and possibly ndnpta- 
blc- to any lelbildi- type of 
pcirlable pliotonii-li-r Tin- 
ellnibiiitioii ol till- Imitery 
iiielei set and tlie sidistlto 
tioii ol a thrc-c- c 1-11 Hash 
light dn battery, niiil niinla- 
lun ic-sislanies yyuuld tor 
tiler ( o II I I 1 b 11 I c- to the 
I iiiiiiaic tiiess of Ibe rellec to 

Ac I ordliig to e l.iiiii, Ibi- su- 
lK‘iioilly of tile iihsolutc- 
ty|ii‘ of laslniinent oyer one 
gn big lebitlye yiiliic-s Is in 
Hie non leiinirenic'iit of a 
standard sinfacs- and tbi- 
liiiiii-c c-ss(iry (lualllic .illon of 
bua|is Ol sidic-ic- surface n- 
niMiiiing toiisfant from elm 
to day Kx|K-riinental yyork 
with Hu- new refleetoiueter 
It iinlliiniitl on pofi' ^Vt) 
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Brief Facts About Money 

With a Suggestion for Making It Better Able to Perform Its Work 
By Charles E. Duryea 


\VVo\ 


/TTH the most money t>er capita we have ever had, 
I a very high Interest rate and a 
■hortnge of nioncN, which results In unemployment, 
slack hiiNincKN and failure to get the proflfnhle trade a 
large part of the world is hegglng us to take Why 
are these things'' A few facts about money will 
exiilaln 

Money —imjwr moiicy—ls an Invention, deaiginsl to 
tiaiisfer wenlth Money, liy rejilailng barter, sjieeds 
up buHineNH it Is the great business faeilitator It 
may rightfully be classed wltli the mall, telephone and 
(elegrapti scr\l<es nml wilh roads, strcels and < anals 
Hut too often we think money the I'oneern only ot 
the money handlers and fail to know for ourselves 
i* getting fiom it the seryiee It < an and 




nil < 


few )M'(iple UIuU 
th(> end of the 
pniKT IIS pro|ST nioiic 
we learned that pii[i<' 


Why 1 

I Its pro] 
aitui V 


waterways failed to 
iger and additional 
‘pt thill 


fit with n 


I tee 


lefore our )ieople regardtsl 
only In this century have 
■y, issiKsI by a sound and 
nsl by pioper redemption 
proylsloii. Is tlie besl money—Imtter Uinii tsiln In 
every crisis from time limuemoi able eoliied money hn« 
taken (light and lefi paper nioiicr to do the work 
We have rightlv learned tlial the (loM'rnment should 
print money, protect it from counterfeiting, provide for 
its redeniplioii and In seyernl wavs adyunce the inter¬ 
ests of all 'I'licsc' things cannot he so well nor so 
Kufclv done by liidiy lilimls noi cycn by States, as the 
unsatisfactory expi rlcnces with State 
liiinks of earlier dins shoyy 'I lie redei 
Iti-serve and Farm Loan acts are gre 
steps forward toyyard a pioper supply 
e Mttalm 


It Is elenr that there Is not and iieyor cun be enough 
gold to serve fully our money neetls. If there were 
more gold It would have less value It Is also clear 
that one unit of money will serve to facilitate many 
Imsiiiess exehnngeB so there will ever be fur more 
I ommiidities lhau there is moiiev Further lu our at 
tempts to provide pniier money bused on gold we have* 
constantl.v reduced the gold set aside to redeem the 
pajicr until we are close to the limit of safety, while 
other iintioiiB llnd their paper Issues fur beyond any 
poKsihllity of rcslemptlim Clearly It Is time to set our 
money right so that world business may be facilitated 
and we may get that prosperity rightfully ours 

The way to do this Is easy but like all good things it 
is NO simple that It Is rejected by the very people 
yvhcj should be the first t<> necept It Instead of hasing 
our monev on one agreed commodity which eaiinot be 
of Nuffleieiit amount, we should base It on an agreed 
cpuciitlty of all standard csimmodltlc's These arc- eer 
lain to e\c ecsl out ncs'cls many times so there need never 
again be n shortage’ of monc'V And iintioiis having no 
gold c-uii still huye a sound nioiic-y We should do this 

'I'oday the purchasing isiwcr of a dollar Is that of 
grains of pure- gold, because a pnisyr dollar cam be 
exc’hanged for this cpiaiitity of gold For 25 years past 
this purtliasmg powc’r has been falling “rrtes-s have 
riM-n ' The scboolnia’am who banked $1.0C»I) ten years 
ago eaniiot buv, with the jirmc 1(ih1 and uccumulate<t 
iiiterc'st, so much today as she' csaild then Our wrong 
svstc'ui has rohhcsl her She put Into the bonk a 
certain purchasing isiwer In all honc'sty she should 
get huc’k that purchasing jsiwc’r plus an agreed addl- 


What L 




It is nyiomiidc that neither men nor 
iiatioiiN should haye more thiui they pro 
ducc- the results of tlicur liibors on thcli 
nnlurul wealth nnd ecpuilly axIomiitK 
that itiCMi willing to yyork in ordc’r that 
they may secure wliiil they dc'slrc should 
not be (Ic'pnycsl of the opportunity Vet 
how often do we llnd great lines of uti- 
employcsl and factories and farms Idle 
Truly we then necsl a liuslneas facili¬ 
tator and the greatest of all Is monev 
Money was orlglnnlly simply n eonimod- 
U\ that bartered with great ease Ke- 
eausc' the farmer did not ticssi shoes, the 
shoeiiiiikiT tradcsl his shcays for a piece of 
gold and traded the gold for the farmer's grain The 
farmer In turn tradcsl the gold for what he desired 
This lllustratc’s two things -that money faeilltates 
business (ind that one piece of iiioiic’V will serve for 
manv li aiism tliais Miinv < ouiiucslll Ics have been used 
for money 

In the dcyclopiiii 
commodities bee aim 
adoiifcd All these 
unhandiness dcprcc 


M oney, next to language, u our most used institution Mr 
Dur]>ea, whom /nanjt of our readers wdl recognize as one of the 
pioneers of the automobile, has ideas on the nature of money 
and the n>ap in which money problems should be met, which, while he 
IS certain that they are right, he recognizes are rather controversial in 
their nature fVe have agieed to let him ma^e these opinions public 
through our pages, and he has agreed to attend to all the controversy 
which may arise from such publication If you don't agree with what 
Mr. Duryea says, therefore, don’t write to us about it; write to him, at 
3528 North I8ih St, Philadelphia Some of the more significant com¬ 
ments which he receives he Will probably pass on to us for appearance 
on our correspondence page; but the immediate consequences of the 
present article aie to be on his head and not on ours .— The EdiTOR. 
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11 the ac’ceptcid 
til gold has been gmierally 
modules had faults, sueh as 
1 oouiitcrfelts, etc child has 
iiiit U Is scarce, too scares- to 
>f the world If it was not 
yaliiiililc, so even greatly lu- 
lil not lii-lp Its yalue is fixed 
arts l( iluctuatcs hi value Just as 
iniiiodlly but simc a li-gal dollar Is 
lid this niictiiiition (HUiiot be stated 


;old from 

gold is 
it of gold 


ctienp Hiibstaiiee its 


Icnrly 

t riic mercy of the gold 
llscoycry Mimv attrib- 
loncy to do business yvllli 
s one of the- great infiu- 
wllli biisliicNs energy and 
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-evded 
tloii of gold 


of this fai 

'he world did not iiec-d gold but moric-y It clamored 
gold bi-cuiisc It used geld for monev That Is thc- 
t- today Lacking gold yyc use "credit Instruments” 


tion for Interest, should she not? 

Ill years gone hv the workman hlretl to work for, say, 
S2 tier elnv His family budget iiermlttc-d him to meet 
their nc-cHls with this wage But rising pric-ea changed 
this He had to have more money To get it he 
"Ntruc-lf " His c-aiise lieing Just, he won The employer 
to iirotec-t hlmsc-lf added a larger margin to his jirk-e 
I’rlc-c-s again rose and agata the worker "atruck" 
Twenty Hve years of this resultod in a esmstant turmoil 
with raiii-b waste ami liidustrinl warfare almost con- 
staiil Then the World War made matters still worse. 
Surely- we have no right to expect otherwise 

Prof Irving Fisher of Yale offers us a plan—not new 
with him and certain to lie adopted some day He 
yvoulil haac- the dollar not on gold but on a selected 
list of standanl i-ommcMlitic-s One such list of over 
:i(N) csimmoditles is made by the Bureau cef Labor The 
arcToge qniiutity used yearly by the average person Is 
known The price multiplied by the quantity gives 
the base figure The average of these products gives 
an "Index niimlcer ” If this index number rises one 
(M-r cent It Is c-lear that the dollar should be made- 
one jH-r cent bigger so it may still buy the same quan¬ 
tity- of tlic-se Htniidard" commodities To make this dol 
lur do this wc- must artel to the gold It represents In 
cjther words change from month to month or as often as 
iiw-cl be, the legal amount of gold that conatltntea 
a dollar Since there is little or no gold In clrculatlou 
tills Is a matter of law and not of coining. But It gives 
us an lionesi dollar; one that retains its buying abil¬ 
ity Both c-mplciyer nnd employe can work In pegee 
with a defitilb- purchaalng power Further details of 
this can tie had from Professor Fisher’s books and 
magazine articles. 


"But we cannot redeem Is 800 commodltlaa." yon 
say. Truly. Nor do we naed to. As each mon^ the 
Index number la publlahed any one can know the 
quantity of gold constituting a dollar and our doUara 
may aa easily be redecuned In this quantity as tu the 
present quantity. The Fisher plan simply separates the 
two requisites of money. It proposes to measure money 
by the index number and redeem it in gold and Ita 
value will still be expressed in gedd bet that value 
will show the tiuctnatlons which gold cannot and deea 
not es<-ape. Wo will then know what wo are at>ont 
Instead of—ostrlcb-JIke—trying to avoid seeing that 
gold does fluctuate. 

•But," again you ask, “If we redeem lu gold how mav 
we safely create more money than we now have?" A 
projier query. Having separated the purchasing power 
from the expression of value by Imalng one on the 
index number nnd stating the other lu gold we at 
once see that paper money Is something to exchange 
for c-ommodlties and not for gold only and that it 
w-cmld Ik* Just as satisfiictorv for our Oovernment to 
redcK-m a dollar with silver or tin or any noiiperiaha- 
ble commodity provldc-d that the commodity given will, 
on the day of redemption, exchange for the then legal 
amount of gold, lu the open market By audi au ar¬ 
rangement we may for the first time lu the history ot 
the world have as much money as we need nnd know 
tieyond dmibt that It can lie i-asily reclec-med as fast 
IIS prosontcKl by valuable commcHllUes and in fair and 
honest amounts This certainty would quiet any fears 
for the stabllltv of oiir money It would permit issu¬ 
ing as much money as we need, tliiis lowering interest 
rates How low one need not say In times past when 
money was plentiful our Government baa 
borniwed as low as 2 per oenL Since the 
war tK>gan call money at New York has 
been as low as per cent Certala It 
is that such rates would boom business 
In every line and would make onr great 
land the farm, factory and bank of the 
world It would help our producers to 
flimnee their customers in the war- 
stricken anil leas developed parts and 
start a flow of goods our way to meet the 
lnterc*st payments ns well as pay the 
principal It would benefit the world and 
show them how to get on their feet with 
financial soundness. There has never 
been a time when It was needed so badly 
and upon the people of the United Rtatea 
the burden rests The ones who arc mak¬ 
ing great profits from high interest rates 
can hardly be expected to take the first 
step 

have “Stahllzed the $" as Klslier prcqwses 
mple and certain redemption we 


When 

and arranged for 
may take another step—direct issue to the user, pro¬ 
vided he gives ample security We have learned the 
value of free streets and roads. Wo carry the malla 
practically at cost, to facilitate business We should 
encourage the small producer on farm and in factory 
and also the home owner by advancing money, amply 
secured, at the lowest iHcsslble Interest and on time 
to suit. 

This would make owuctb out of renters, solve the 
houaiug problem; correct the ever-growing labor prob¬ 
lem by making proprietors of the more progressive 
workers; set at work many who now live by owning; 
and free much private money from the soft snaps it 
now enjoys and send it hunting investments to the ends 
of the earth No single simple change otters such 
gains us this improvement in our money. 

Cadmium in Brass 

M uch work has been done in the United States 
on the question of cadmium In braas and we 
now have the opinion of a French investigator writing 
Lu the Jtevue do Metallurgie. The conclusion which be 
has reached from studies upon alloys containing emd- 
mlum up to 8%, copper 70%, and glnc from #0 to 25% 
are; 

First, that 1% of cadmium in brassea cxmtaloixg 
from 80 to 70% of copper has little, If any, etfeot. 
BMllency sutfem, however, if more than 1% of cad¬ 
mium ia present. 

gleeoud, changes noted In the mechanical projMrtlaS 
are thought to be due to the probable oecdtretice at 
cadmium uncomblned In the all^. 
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The Elnst^ Priae Winner 

W E had held out the promise of a biographical ac¬ 
count of Mr. Bolton, the winner of the Eugene 
Hlgglh* prl*e of fUfiOO for the beat popular essay on 
Einstein’s theories of relatlvlt.v; and we are able to 
j)re««nt a performance which runs past tlie promise, 
lif response to our request for a few details, Mr. 
Bolton has supplied an auhtblographlcol sketch which 
we a^p mored to print Just as It comes to us. Mr. 
Holton aays! 

“I was bom In Dublin In 1800, but I have lived In 
England since 1868, My famll.v belonged to the landed 
gentry class, but I owe nothing to wealth or position 
1 was In fact put through school and coUege <m an in- 
ctinie which a workman would desiilse nowadays. 
After attending sundry small schools, I enterwl Clifton 
College In 1878. My career there was checkered, but 
It ended well. I was always fairly good at natural 
science and very fond of all sorts of mechanical tilings. 
I was an honest worker but no use at clusslcs, and ns 
I did pmctlcally nothing else for the first four years 
at Clifton, I came to consider myself something of a 
dunce. But a big public achool Is o little world 
Everyone gets an opportunity, often seomlugly by acci¬ 
dent, and It Is up to him to take it. Mine did not 
come till I was nearly 17. As I was Intended for the 
engineering profession, I was sent to the military side 
of the school in order to learn some mntliemnttes, at 
which subject I was then considered very weak This 
was certainly true, as at that time I barely knew how 
to solve a quadratic, I was ouly about halfway through 
the third book of Euclid, and I knew no trigonometry 
But the teaching was Inspiring, and I took readily to 
matliematics One day It came out that I had Iweii 
making quite a good start with tlie differential calculus 
on my own without telling aiiylKKly After that all 
was well 1 left Pllffon lu 1880 with a School Rxhibt 
tion and a raatheinathiil scholarship at Clare Cidlege, 
Cambridge 

“After taking mv degree In 1883 ns a Wrangler, I 
taught science and mathematics pt Wellington College, 
but 1 was attraittsl by what 1 bad heard of the Patent 
Office and 1 entered It through open competition In 
ISH.* During ni.v omeial inreer 1 have lieeii one of 
the Comptroller's prliate weretaries and 1 am now n 
.Senior Evnwlner During the war I was attached to 
the InNcntions iK'paftuaeiit of the Ministry of Mnnl 
tloiis, where my work related luiilrdv to nntl-alrcnift 
gunnery, 1 baie csintrlhnled, and am still contrlhnt 
ing, to official pnbllentlons on the snhji'ct 

“I have written a fair numl>er of essays on various 
snhjecta, even on literature, hut my only oxtra-ortlclnl 
puhllcatlims relate to stereoscople photogniiihv. 1 
lead a p«l>‘‘i' "ii this subject Iwfore the Royal I’hoto- 
graiihlc Society in ll)0!i which was fnvoiably noticed by 
Dr von Hohr of Messrs Zeiss of Jena I have also 
written In the Amatcitr Phutogrophcr 

“I have tiecn falrlv siicecssfnl at athletics, and I am 
a meralHT of the I.s>ander Club,” 

“Feb H, ItrJl “1.1 NOON Roiton" 

CiBTeiit Sdratific American Monthly 

I N variety and uumlier of subjects covered the Scien- 
Tine Amekk'an MoaTHi.v for March Is unusually 
rich 'riiere arc twenty-six major articles and tweiitv- 
iilne shorter articles nnd notes, lu addition to eight 
departments whldi give a survey of the progress of 
s( leutv and teclinology 

The leading article in this Issue is one of the essays 
of the Einstein prlxe contest The Judges, lu luukiug 
their selection, were obliged under the isnidltlons of 
the contest to select an esssy which would be within 
the grasp of the general n'udcr Naturally there were 
some essays'whlch, although excellent from every other 
viewpoint, failed to measure down to the standanls of 
the genVral reader as luU'n>reted by the Judges 
Among these essays, there was one which was a most 
Illuminating discussion for the man o<iulpp<*d to read 
It with full understamMag, but which had to yield first 
place to Mr, Bolton's tsisay because It was considered 
somewhat above the average layman. This essay was 
written by Dr. Francis D. Muriiagban, and It appears 
in the current Isgue under the title "The Quest of the 
Absolute,” 

Great Interest has been aroused In recent years by 
the dUcovery of paintings In ancient caves, which un¬ 
doubtedly were made by artlsU of the gladal period 
Moat of these paintings have been either of symbolic 
nature or else have portrayed animal life. Among 
Boane recently discovert cave paintings In Spain, there 
are plctarea of human beings done in A very mlisHc 
mannor and In one or two eases there are actual por- 
tealta, alUAwth they »«y he regarded as “non-lndl- 
Ttdogl,'’ heoanee <»f the nmlsalon of details. Keproduc- 
ttfliis of some of these figures and an Interesting dlscus- 
aloa ef |heaa are to bs found in the March Issue. 


One of the truest measures of the clvlllKatlon of any 
rtice Is to be found lu Its of traffic on water as 
well as on land. There are some primitive trils-s 
which are confined to coruparntlvely rchtrlcfcd regions, 
because they have not yet discovered or invented the 
simpleet moans for crossing rivers or stretches of 
water. Other tribes on the contrary have shown con¬ 
siderable ingenuity In the construction of hildges, con¬ 
sequently the bridge forms a very good test of elvlllsn- 
tlon. An exceedingly Interesting nrtlrlc on tbls sub¬ 
ject describes trestle, truss, cantilever, siis|)onslon nnd 
arch bridges made by natives of siieli materials as 
they had at their disposal These primitive eiigliu't'rs 
show, lu many cas<»s, a remarkable degree of Inge¬ 
nuity nnd technical ability 

Recently Columbia University has liisiltuted a series 
of psychological examinations to test the mental ta 
padty of students. In view of Oils our readers will 
be Interested to leani what A T I’olTenbergei, 
Assistant UrofesKiir of I’svehologv at rolnnibln t'nl- 
verslty, has to sav on “1‘syrliologlcal Examinations" 
lie descrllies practical methods of measuring vocational 
fitness 

The artble Is profusely illustrated with photogratihs 
and diagrams 

We are wont to think of^^the ilevll-tish as an octopus 
As a matter of fact this iinnie n|ipUes rather to the 
giant Manta, which somellmes reaches a length of 1“ 
feet nnd breadth of 20 feet '1 he cnrioiiK habits of this 
gigantic denizen of the sea are entertainlugly described 



Lyndon Bolton, winner of the Einstein Prize 
Essay Contest 


Tho coming visit to Ibis country of Madame Curie, 
the famous disioverer of riiditim, lends pnrtienlar in 
tcrest to on article on “The Radium Iiistilutc In Ibiris ■' 
w'hich descrllies that dlslliigiiHlieil scientist s new ra 
dium pavilion and Its si Icntlllc equipment 

At the present time the preventJon of dust explosion 
Is commanding the earnest attention of engineers of all 
classes in this country and abroad The cimscs and 
lirevciillou of explosion nnd the typos of Industrial 
plants affected are outlined by David .1 Prn-e, In which 
he brings out some newly discovered fa< tors 

"Aiu'estors of the Liberty Motor* Is tbe title of an 
Interesting article by Dr. Carl W Miimnu of tbe U S 
National Museum In tliD article he outlines ihc 
origlji and development of the internal combustion 
engine from the latter part of the 17th century up to 
the present day. Tho article Is lllustraled with jihoto- 
graphs of models in the Deimrtmeiit of Arts nml Indus¬ 
tries of the tf. a. National Museum 

M. Umls Ltiml«<re, who Is well known for his work 
In color photography, recently presented an Impor¬ 
tant communication before tbe French Aindemy of 
ScleoeoB, concerning a new metlioil he bad developed for 
taking photographs Of “solids in siiaoe" In other 
words, the photographs Indicate thiee dlmensbma in¬ 
stead of two, in the imiiiiier of a relief map. Ilils ef¬ 
fect Is produced by using n camera whose lens and 
pUte holder, respsctlvely, have rotary motions dur¬ 
ing the exposttps of the picture A complete descrip¬ 


tion of tbe appuriiliiH niul a geometrical explnnatbm of 
the principles Involved arc given 

Leonardo da Mad, as well as Indiig a world faiimiiH 
artist, showed rcma/Kaldc lalciits as an Inventor and 
Ills ai liicvemciilH in siicaic and invention arc described 
in an Inlcrcsllng artii 1 l III A A Hopkins Some of Ids 
original drawings an- rcpiodincd An iiigciiliis file- 
cutting mat bine, a marlib sawing inacblnc, a traveling 
crane and a niilllarv engine—wbicli was the fori-nin- 
iier of the mltriiillease—were among the products of 
his fertile brain I.i'onnido was also tbe Inventor of 
tbe suspension wheel 'Ihis arfb le will lie suiipleraented 
in the Ai>ril issue of (he .Si ifntifu Ami bi< an Mont mi y 
bv anolher on Leonardo da \ iiici as an Inventor of Hy¬ 
ing inaebines 


A Community Ice Plant 

S OME Weslein lomimiidlles In which ice Is strictly 
a mnnufai Lured iiroduit are interesting them¬ 
selves piihlbly in the snhjisl of lee niaiiufactnre 
'I'herc IS a Ijpe of small district nr city whuh jUKtllles 
tho estnhlishment of one bsal lie plant, hut does not 
eontnin room for two The operator of the one ice 
luanufaetorv enjovs the natare of a luonopolv (If 
coarse, lee eari he shliipeil In. hut Ice Is a very liiilky 
nnd heavy (viminiMlIty, and Its free How between com¬ 
munities. In ooiumeree. Is never apt to he very great 
Many eoinmuiiltles liave proti'stcsl nnd isimplalnisl a 
great deal nhoul lee )iriees (me I'onimnnltv, Lindsay, 
In ('allforu"), has acted \ local plant was on tho 
inarket, nnd last spring the hs a] ('hnmh<‘r of Com 
merie got aa option on it, organl/ed the Lindsay Com- 
iiiunlty lee C’oiupnnv, sold stoi k to some three hiindnsl 
loial people, and took over the plant Mniingoment of 
the enterprise was iilaied with the secretary of the 
(’lianilier of roniineiie 


'the first season^ leeord of this I'ompiiiiv is illiiuil- 
imtlng It IS in tlie lenlie of a disiibt where retail 
ne priivM, plallmin havis, have been iqi around a 
hundred .\t Visalia, ne was ,S(i unis at iX'tail, at 
I'.xeter (Ml ivnls, at roiteisville and l.imon t'ove, .fl 
,\( Liiidsav, the eoniinnnitv (oiii]ianv sold bs' nl TiO 

'I be plant in,mill,u lured 1 (Mmi ions of b'(' tbe past 
slimmer (.rinting (onsunieis would otlierwlse bave 
]iaid S". or !mi cents |lu, ((iiii]iaiiv snvi'd them sniae- 
tldiig like 'iiNl Al tills rate the replaiemenl value 
ol (he plant being tJiHllK) to 'tJ'iiKHi, the plant would 
pav loi Itself in less Ilian foUl veins 

The plant has u lap.nitv ol I ihki tons a veai, and 
storage spaie foi IIHI Ions I'lii low iiines have stiinu 
latid dem.iad, and the imiiiiig viai the (apaiitv will 


be put III lurlliels on ti ailing visits In l.lndsav arc 


'I he past season, the ... loininiinitv jdaiit 

niaiiiilai tilled ne and put it on tlie phitforin for abnut 
SiMl a ton Retailing be, however it hgnred II Ililist 
sill foi 'id (cuts tile 1 vv 1 III ordi'i to bleak e'en 

,\ii IIS' plant reipiires i onsldi'iable initial Invest- 
meiil 'I be t oiiipi titioii of pnvale eiileiiirlse in lis al 
lie inanufai tare |s not Kem and n tall prices naturally 
ale bigli 'I be (omuiniiUv be plant si'ems an oliviniia 
lemedy for the sltniilniii, under some iIrenuibtaiux'S 


A Mathematical Prodigy 

S OME yeais ago the London mini I cited a rr^ 
markahlc ease la whb h extrnonbiiarv uhility In 
nrllliinctb 111 enleulatlon was assiH'lated with general 
nii'iital Inferlorltv, it not m taal Insanity The patient 
was eompletelv hllnd and was able to make clnliornte 
cnlenlatlons smh ns a sipinre root of any nnmlKT 
riinning Into four Hgnres in an iivernge of four sec 
oiids and the cube risit of any nnmlier rninilng into 
fax figures In six seioiids thus ho gavi the i uhe risit 
of 4«5,4H4;!7ri, which was 771, in tldrlis'ii seconds 
Tlipse are mere trilles liowever, eompansl with 
the folbivvlng He was a>ked how nniiiy grains 

of corn there would he in any one of (!■! hoxea, 
with one in the first, two In the second, foni in 
thinl, elglit In the fom th and so on In snivi’ssloii 
He gave the answeis lor the 1 Itli (M182I, 
for the 18th ( l.'ll,072) and tlie 2Uh (8,38S,(jO,S) In¬ 
stantaneously, and lie gave tho figures for the 48th 
Imix (140,7:17,4SS,fi.''i,'-i,T_'8) in six seconds 1 iirther, on 
the rvsjueRt to give tlie total In all tlie boxes np to and 
iiielndlng the 04th he furnished the eorieet answer 
( I8,44(i,744,07,fi,7(«l,.’iril,0iril In 47 seisnids Such mental 
protx'sses are partlenlnrlv Interesting in view of the 
fact that the patient r.iiinot liiive uiiv visual meinorles 
as he has liwu hllnd from birth Tho same patient 
can give the date for Easter in any year. In tho 
Gregorian and Julian calendars resi>ectlvely and simul¬ 
taneously. 
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Who Shall Work the Farms ''—II 

The Extent to Whicit the Labor Shortage Persists, and the Measures of Relief Available 

By Ge,orgc H. Ducy 


thiiik' I 


1^ < iTtulii ns tlio iiimoii 
111 It IK tliat jdii (iiiiiKif (iperuti' 
ii liMiiclli' farm Inlmr on nn olslit- 
IniKis If flic fill in opcrntf'i on 
lu> (nli'ililiir il HiiMiili iuvoUostlio 
(loiililc liihor foiri InirliiK fin- 
tlio iiM’i-.iKo fiiniicT liiiN to spriid 
■1 m' to tlmto"ii mill 111 mnnv (dmh 
III (iCtocn lioiirH (inily in ttio 
liniullc IiIh crops KuccoKsfullv If 
id liriiKod to cliftit hours, he per- 
nlv II little more than half ns 
ork iiK lie noiild do iioniiiill} 
he wniiii weathei period The rush season of 
11(1 harvest intivities euiphiiHizew (he neiessllv 
mllziiiK BuiiHlilne uiul diivUnlit 


L ast rveelf Mr. Dac\) prcKnled ihc first half of a Jiscusston of the 
farm-labor shortage as expertenced last pear and as promised for 
1921. In this article he concludes his remarks a ferv more 
figures that go to establish defimtelp how serious the matter reallp is, 
and a few suggestions from those best qualified to judge how the farmer 
map best find his wap out of the difficulties in which short help have 
plunged him —Tme LdiTOR. 


the faitliliil fiiriii h.inds let (lien watehea 
11 mill do not wind them nnnln until the period 
lie is over IniiiiiK these aeasoiis the elftht 
i\ workir Is iiliour ns naefnl to the iivermje 
IS a (oiiple of Kiiitliiiit needles would he to n 
kllteiia '1 he niaii or lio\ who trulv aspires to 
a faun this suiiiinei oi who desires to mil iii 
prodiiellon o[ieriilions Inltlnllv uiu»t dhori-e 
'roni everv shied of the idea that einht hours 
ivoik mid eniplovnienl on an nvernno tnnn evtui 
the same dll tloinirv 

(' Tiivloi, III I harne of the Ofllee of Katin 
lent of the I lepm tinent of Aitni iiltnre, who la 
V III loiiih with the fiuui lahoi sltiiaflon In 
of the (oiintiv, told the wrllei that the fcitsl- 
lei lot the tmiiiiis to meet ipid detent the 
nnu help sliiirliine was hj uslua heavier uiii- 
iiH fill as possible--and hv lit illziiii: the 
whlih would allow one man to i>eifoiin th(‘ 
two III tliiee woikeis Ian lor Tailor smil 
le .Sam would woik overtime in dlieetink the 
im low ns and cities to the most seiloiisly 

1 regions lie referred at ... leiiklh to 

fleet wliiili the lontrnellou of iiedit has had 
fminers' receiil purchases of heaviei ma- 
lower outfits and iertlli/A'i Ai eordliik to his 
tliioudioiit the W'lieat (Ifowitii; dlstrn ts the 
'ruiliiiir service is orKiinl/'ial efili Icuillv and 
■or sec 111 lilt; mill illstrlhutiiiK farm labor—ns 
es av alliihh'—iimoiit: the lahoi liiipoverlRhcal 
Its lociilit.v Thc' farmers’ orKiiiilratJons, the 
irtiuents of hihor mid the farm hiireaii fedi'ra- 
all worklni; fm the single end of luouiotlnc 
iiKiiii; iiriiihic tlori as the Inndiihle methods of 
e-visteiit, lilMiited 


faiuieis—mill espeemlh those in the Kasteru States 
because ordln.inlv thc>\ rc'side pro\iuiate to cities and 
eeiitral markets, have' e\i>erleii(.ed tlic> itreatesl dllll- 
ciilties ol all soil-tillers In their eflorls to secure acle- 
ijuntc- Held nsslstanee This lamentahle lac-k of lahoi 
(cmihiiicsl with coiiKestc'd trarisiioilaticui facilities which 
Impede thc inovcDienl of truck imps from iircHluc lion 
sections to (Olisumptiou liollils have iliiitcsl to comiill 
call' the* vc'ketnhle prcslucliii; and maiketlnc cmittnia 
Imrlni; the- iireseiit season two tlilnls ol (he lowei Ido 
(irnnde iHhhai:e cro() rottcsl In the IIcIcIk hectiuse ol 
liindeciuntc trans|iortatloii ac c ommodutlous to convej 
the crop to the Noithcrn nnirkels 

On the basis of the last availahh* census figures in 
11110 there weie fi,3il1,r>0o furiiis In the Knifed .'<tatcs on 
which wen emiiloved IO.S'>I,70L’ male workers At that 
tlmi‘ the total land In farms amounted to NTK.TfWC.-i 
acres and of this aggrc'gate, -tT^.-t." 1,7'i(i acres consisted 
of Imiirovc'd land These statistics indicate that one 
mail worked l.'-ls 1 niTc's of laud of which 7." 2 acres 
were Imiiioved The last estimiife of flic- Itiirenii of 
Kro)) Ksinnates was that morc> than fI,7l7,0(Hl farms 
wcic' hidiig o|«Tated while the siipiilv of farm help had 
dec leased iiinic ilall.\ The' liidlc atioiis an- that each 
man or hov woiklng on a fiiriii this vi'iu will have to 
wink mivwhi'ie from Ho to tto acres of laud to uiiiliitaiii 
anything like iiortiial prisluetlon 

niirliig the* wni patriotic citizens ovi'r the eiitife 
louiitrv rc'spoiicled geiienmslv and In large nuinherR 
to till' calls of till' goviTiiuii'iit ri'iiui'sls for eroergeiii'V 
hihor to help hiirvc'st the focKl crops In that in- 
sf.inee tlie otllec' iiieii doniicsl overalls and jiusiic'rs In 
order to iinshice food with which to defc'nt the Hun 
This vi-nr thi-v will liave to ilu|illi'nte thc-lr former exer¬ 
tions in order to provide food for their Individual 
lioiues I'revlonsly the ‘’Mhotk” troops served In order 
to dc'fi'nt a vlndletlvc' niid Inhiultous enemy. This 


vc'tir they will work ns dllllgcutly in or 
cler to drive nwav threateulug foodsfnmlne 
aud the emissaries of want 

The sentiments of Mr. (Tray Sllvei 
Wiishlngton leiiresenfatlvc of the Amerl 
can I'nrm r.nrenn Ki'derntliin, ate ev 
liressive of the coiKcrii w'hlch Ids oi 
gnni/atlon iittrihuteB to the farm luhiii 
situation ' \Vc consider that the best 
jui'illumB which the Amerleiui farmers 
I’un use to ecimhiit reduction in their la¬ 
bor supplies .iri' fill' efUelent utilization 
of flic tractor mid the plentiful atipllc'ii 
tion of eomiui'rc liil fertilisers." reiimrkLsl Mr. Silver in 
the csuirsc' of cnir eonversation TTic' iiereage which 
is dc'votcd to tilled crops must he ciiltlvatcsl as thor 
oughlj as possible and elTort should he exerted I 




■ ersatloii with Jlr 
lohsoii Assistant 
the Ofhee of I''iiim 
I'lit, he hniughf out 
that till' ahmidciii- 
iiriiiing ns a profes- 

tlielr release' froiii 

CISC' of the' existent 
mlluieiit ns arc' the 
isfrhil wages and 

which me [irc'vn- 


Iml a 


cnti'icd the nilll- 


■ the 


I then 




Ill'll iiilieient de 
' to rciniilu In thc 

'favlor pri'dlc'fs 
■re IS II shortage c 




n that dlrretlnii- 
innrn scnreitv will 
:he ease of vi'geta- 
told me that truck 





When we see the whole family thus on the Job, we can understand why notate plantinga were re¬ 
ported to be five per cent less In 1920 than in 1919. The ten-year-old boy, whatever he may achieve in 
individual cases, cannot make the same ahowlnK in the cener^ average as a man 


priKluce high ylidds from the snialh'r areas which will 
he farmi'd this veiir It Is all right to Inerc'Hwe grass 
scs'ding iiiid pastiin'S as wi'll us to pstc'iid Ihe area 
devoted to cover crops , hut the farmer who Intends to 
harvc'st fJiesi' crcips with live slock must tske into con¬ 
sideration the prc'seiit dlfheultles of fiiiancliig such iinr 
ehases due to the eonseiviillvi' attitudes of mam of 
the hanks Siinllnrly Ilii' eontraeflon in credit Is affect¬ 
ing the iiiirc'hiisc' of maihlnc'i.v and fertillcier 

"The I'ami Huremi l''i‘deriitlcin Is muking particular 
niiis’ul to the iiidiistiles and nimiiifaetiirliig eiuieerps to 
rehmse us mni'h labor as possible for emergeiic.v woik 
on farms." ccmtliinecl Mr .Silver 'If the men who 
lire uiuivnilnhli' for farm woik hut who remain In flic 
towns and cities will work longer honis each day, their 
extia service will penult of diyeitliig mam of (heir 
farm exiierlenccsl mutes to eoiiiitiv liilmr It renllv 
sliiimc'rs clown to the matter of vvhellier 
.impl(s-u file ton which I'mplovs ■),(»( 
iiitlier tc'iiipoiarllv leh'iise alHUit 1 IHHI 
farm work and ultimately have ph'iily of focal lii the 
muikets or vvhc'ther the plant vvcuild prefc'i' to hold 
all Its workers and iihet greater liillntlotis of living 
costs due to potential and drastic limitations In the 
food supplies " 

In ciise of u fcssl shoitnge the fiirmc'r will he the 
last one to go huiigrv ns he will provide first of all for 
ills personal needs it will hc‘ the people In the towns 
and c'ltles who will siiffei That is why it will he* 
only juillcimis mmiagc'ment on their luirt to respond 
as nobly us they did during the war period to the 
fanuc'r s need for extra hc'l)) TTie farmer will pay 
wages III proiHirliiin to the pi lcs>s which his crops will 
bring and the JiidlcMllons 
are that tlic' jii'iees will not 
cleellne for some tluio to 
eonie The InimedlHte need 
Is to produce and liiirvest 
the maximum of erops. The 
renrkc'tlng ami dlstrlhiitlon 
of these erops will loglenllv 
take rare of themselyes un¬ 
der existent conditions. 
However, a fertile field for 
rednc'lng living costs will he 
to Improve dlstrltmtloii so 
that the spread between 
what the farmer recs'ivps 
and what the eonsnnier 
pnvR for the fSoclstnfTs will 
he more falrlv ndjiistcsl 
ItC'piirts Just received by 
the Unrean of Crop Estl- 
inates show that redurtions 
of 5 per cent In the laitato 
aerenge and 20 per cs’iit In 
the areas devoted to tveaiis 
were already In evtdeneo 
last year as examples of the 
curtailed iirodnetion which 
resultc'd from the farm la¬ 
bor shortage New York 
tilanted 97 per cent of the 
previous year's potato aero 
age; Michigan 90 per cent, 
Wlaeoiisiri 95 per cent; Min¬ 
nesota 80 per cent, Colo¬ 
rado 94 per (sent, Idaho 05 
fs'r cent and California 110 
per cent. Arexiatnok County, 
(Conttnue4 on pape S19) 
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Fractical’and Inexpensive Farm Buildings 
from Willow Saplings 


W ni^parent versatility, liiive 
many uaeg. From the ori¬ 
ental baskets ami vases to 
tflh modern hot weather fur¬ 
niture, the willow sapllnR. 
or lt8,clo«e kinship, playa an 
Important part 

But one Is conaldorably 
surprlswl. If, uiwn travel- 
to* a (“ountry road, he 
denly meets up with a 
freak farmstead, ospeeinlly 
It It happens to he In a 
modern farming region, 
which has, as the main form 
of building material, willow 
saplings But such is the 
inse Up In the edge of the 
sandhills of NoUruska oix' 
may find Just such ii farm 
stead Though primitive in 
style, and coulllcting vlo- 
lentlj, at times, with certain 
eotnentional rules of ear- 
I>entry, or to whatever 
elHss of huililiiig to which It 
Is the elose.st relnle<i, liie 
buildings found on th<‘ place 
do eommund the rcsiteet of 
the (rltt( for their ingenu¬ 
ity alone Enih one, save 
the moilest eottngc home, is 
Imilt of willow saplings 
Pontile walled, with tiglitly 
pnckisl insulation of si raw 
and leaves, the hnrn, hog 
house, poultry lioina’, and 
corn erlh are as warm and 
storm proof ns any miKlern 
frame hnildlng 

When the land was pnr- 
eliasiai hv the [iresent owner 
he found winter coming on 
and lacking surplus funds at 
the time, sought to solve the 
lirohlems of housing his 
stiK-k through the cold ' 
weather Whether Ids nu 
eestors were among those 
who wove baskets hv the 
side of hahhllng brooks In 
(f'oaflawfd oa pafj( ^^0) 

The Four-Wheel Brake 
Again 

AN autoniohlle with brakes 
l\ on all four wUoels mav 
he Htoppisl in half the dls 
taiice required if the brakes 
act on the rear wheels only 


cjllnders and the hrukes are applied Ordinarily when than to appJv Iwo lirakes i 
the piston In the mustei cylinder has traversed one- "I'lie htdraullc sjstem li 
third of Us stroke the pressure Is suttleleut to lock the slmplieity, perleti luake 
hrukes hood of getting out of m 

Then* Is a spilng lu each hiuke ejllndei «liieh .iti- iino not lie fulij aiquiien 


etuatPiJ lu the ordinary 
is the luUuntage of ext 
i|iialization, mid little 1 
hr, nlthoiigh the in.st 
til til si glance 


Two farm structures built of willow saplings, in arrhitertural style just like the clothes hamper 



The bruko imUlW, •howlnir the cylinder between the ends of the sh.w hinct it Is 
BppllcHtlon of pressure In the oyllndnr Bpplies the brnkr ( enter DlBgrBm shnwins 1 
ilighti The brBko mechnnlsm Isolated from the wheel 

The four-wheel brake that operates hydraulically 



wheel braking system Is o,, ■ , , * * j , c .u r , c, j l r 

haiked uiain lu many quni- Steel tank for gram storage, and way in which the roof is assembled before putting it in ] 

ters as promising to lie an - 

iraiinrtant factor in the re ' , , e 

duetion of motor car acci¬ 
dents Half a dozen Emo- 
pean cars have four-wheel 
brakes and another half 
dozen roakers have nii- 
nouneed that thev will use 
them oij their new moilels 
rteePiitly a new fine ear has 
appcaretl on the American , 

market with brakes acting | 

on all four wheels and con- 
trolhal by a single pedal 
This braking system Is nota¬ 
ble in that It is hydraulleally 
otierated 

The brake pedal Is linked 
to a master plunger from 
whoso cylinder flexible oil- j 

leads run to the four brakes. 

The brakes are Internal-ex- Monster drainage ditching machine of novel design 

pniidlug. A small cylinder 

with piston Is placed between the ends of the bri^e tnmatically pulls the shoes away from the drums as In the buckets 
shoo so that one end of tlip shoe U linked to the cyl- soon as the foot Is rmoved from the petlal. Hydraulic point- Here t 

Inder and the other end is attached to the plunger -tronemtsslon of tbe*braklng effort eliminates the frlc- veyor which d 

rod. When the pedal Is depressed, the pressure is tlon of the common types so that the new system re- trench 

transmitted by means of heavy oil to the four brake quires no more foot pressure to apply all four brakes 


IJU Is guided the aiqihciUloii 
ef a Miltahle brake Hnkiigi 
IS n matter of eonsldcralde 
dittlcultv, hut a problem tlial 
Ik very nicely overeonie b\ 
ludraiillc means 

Separate lends run from 
tbe master cylinder to each 
lear wlicl, the tulips follnw 
mg the triangular biaii- 
an'iiibers w’libh run from 
tbe front of the tonjiie 
lobe to tbe axle liousing 
ends A single tube runs to 
Ihe front brakes following 
along tbe left frame mem 
liei to the spring and follow 
lag tlie siiriiig to Urn axle, 
where tlie h-nd hraiulirs, 
one going to the right Imike 
and the oilier to the lefi 


Portable Grain Storage 
Tanks of Metal 


and taken down and moved 
ahotit, and the facilities 
whbli are oflcicd for filling 
and dlsi Imrgiiig Iheiu Man 
holes in mol and sides, and 
a large lip with a spout ef- 
fei I, 111! I he bitlei i dies 

t eiitilatioii is amply lookeil 
after The tank Is olfered 
in Mil lolls caiiacltles, from 
.■)(Kl lo lit,(K)() bushels 

A Ditch-Digging Giant 


loiiHistlng of two parallel 
non riuih held in lixisl posl- 
liim b\ hiuketa rlvctwl lie- 
iween the tiiuis. Is a brief rie- 
siii)ition wlmli suggests the 
mweltj of a laim drainage 
ditching inai bine luanufac 
tiircd by an Ohm linn 


point where the digging Is 
lu eomplisbcd are sinoikot, 
wlns-ls, thus iieniiittliig the 
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Ltfl: A typical home for a factory auperintendent. RttM: The recrMtion *all, w«h a Oliwdiy of 15W 


Solving the La^r Problem—IV 

Home Comforts and the Community Spirit as a Remedy for Heavy Labor Turn-Over 


T IIIO finni Riicrcss of Hi 
I III I llioUv w IIS 


lint MTV romiirknlilc motoi, 
(I Ruiall uioueure to 
till' liitriKliii'tloii of iMolv lidciiuui Hlool In Hh constnir- 
llon, ijotalil.v for tlio iTiuiksliiiftR 'J'lilg Ituprovt'Dit-'til 
IMIS lUic i hioMv to Ml (' iliiiolil V\illh, whoso MilMablo 
work ill lirincliiir llic tuitomohlle to Its iircsont hl<h 
htn({i‘ of ili'M'lo[ini(‘nl is w'lilclv rci oKiilr.cil ami nowbero 
inori' So limn iimoiiK his hrotliiT ctitflnoiTs So stronglv 
Imiiiossi (I was Mr Wills with the valuuhU' iniutllii's of 
tlm ni'W stool, ulinli hiid shown ii miirkisl Kiifioriority to 
tho host hIIo\ stoi Is In loiinhiioss, worknhilitv and In 
stroiiKih |)or Unit of woiitht that ho Miw n loiitr iiwaltod 
oii|)ortiliiitv to hiilhl 11 inoillnin-wolchf iiiodoiiito-iirlissl 
oar, w hii h shonhl (lossoss riiiproviniiitoh llio anm<> 
[lowor IIS llio SOI alloil hiKli jioworod mrs 

It is not oiir intontlon in llio [iiosont iiitiolo to apeak 
III llioiiir, hnl nillioi to liosi i ilio tho initliil slops whli h 
wore tnkoii h\ Mi Wills iiiiil Ills nssoiiulos in friimlni: 
Ilioir liiliin iiollii nnil liniliilni; 'ip an oritiini/atlon for 
the L'onsti 111 tiiiii of tho i at 

The I’roblem of Labor Turn-Over 

I.lko nintn iiiiolhor oiiunmoi of jiioininoiioe, Mr Wills 
has tho mlMintiiKo that io his wUIo toohiiloal know) 
('liRH IS iiihloil an oTloMiloil oxpinomo as a moi Imnii in 
tho shojis, with all timt Intiiimto knowlotiiio of tin 
thouithts, foolinjts mill iispiralions of tho workiuan and 
of tho hihiii proiili 111 111 itoiuTiil, whioli oomos as tho re¬ 
sult Ilf porsoiial, (111 i-III-ilii V (oiiliiit )lo know well 
that tho (troiilost prnliloni i onfrnntiiKt ttio ninmifaotiirer 
WHS tliiit Ilf hilior. ospt'i ilill> in tho iiiitoinohilo Indus 
trj. wlioro Ho poi lent of tho prislnotlon costs la duo 
to Inhor 111' roali/od nt tho oiitsot that tho most fruit¬ 
ful sotiri'o of oiiiiiiiiin would ho foiiiid In securing ami 
iiialutulniiii; n IiiImh fniio wlihli was so woll satlatieil 
with Its hiirroundings tliiil hihor turn-over would lie 
rodmvd to a inlinmiim For n lahor tuni-over of 6 ()(» 
IKT cent in llic loiirsc of n single iciir means flint In a 
factorv where, let ns siii, ri.iHMl men are einjiloved, there 
will appear upon the pnvroll the names of no less 
than ‘jrnIHKi men In other words, while the dally foi 


oonatant mlgintion of 
which they hopi will I 
ihe passage of gMsi 
needs no argunienl to 
is Imposslhle under si 
Ideally [lerfeot aituuth 


. the 


1 In « 


n llinnigli the stnnis II 
■ thal high Inhor etllclency 
iiotimting conditioiiN The 
nlil he one In which there 
ill IN to any, a fai torj In 
whleb the men that were working on January let were 
still on the Joh on Dwemi or IHst 


diiubtiMlIy, of thesi' two cniidltiona. Ihe unbearable 
housing siliiiition was tho most dlsturhlng The self 
resiieellng Amerlean workman does not like to go home 
afliT work and fliid bis wife uad children cooiied up In 
u few rooms in a tenement house, with a minimum of 
light ami air, mid with no ojK-n spneea for reeruation 
and no plaigroiim) save the city streets for the children 
He reulliies that the ilniraa of his fmullv to more decent 
living coiiditioiiH are well justitled, and In many 
eases It is oiih a question of time when ho throws nil 
Ills Joh and goes elsewhere for the sake of his family 
.Mr Wills decided that the true solution of the prob¬ 
lem would lie In building a mode) towin well out In 
Ibe loiintri but within touch of that great center of the 


/ F lahor u to be efficient tn the ibop it muit 
he comfortable and contented in the home. 
Thii ts a truth Teluch has pushed its fay io 
full recognition and is not» appreciated as 
fundamental Every mdusirial institution 
ivhich has an enlightened labor policy gives 
attention in greater or less degree to Oie home 
life and rcc; cufion facilities of its employees. 
The piesent article shorn hom one company 
has given this matter the very first place in its 
broad policy of operation, budding an up-to- 
date city for its employees before it erected its 
factory and put its plant m operation — The 
Editor. 


motor far industry, I>etrolL He seleeti'd a well-woodetl 
site on the banks of the 8t Claire Itlver, where the 
ground IS high and alop4>8 gradually tn the river Here 
be piirehnsed a tract of land isimprlslng d.'JOO acres and 
stretehlng for several miles along the banks of the St 
Claire Itlver 

Bnilding a City of Contented Living 
A town for the working force was built simultanenns- 
ly, and Indeed somewhat ahead of the factory, and a a 
a jirellnilnary step a general survey was made of model 
Indiiatrlal corainunities In this country and abroad, 
particular attention being paid to the himslug faculties, 
the width of atreots, park areas and similar features 
The town of Marjwvllle, as It Is called, combines the 


American Workmen De¬ 
mand Home Comforts 

Ml miiilvsls of the ennses 
-hnwid that this ceaseless 
(inning and going of men, 
-n im KM tho city of Detroll 
iMiM (iineerned, was due to 
I ho shortuge of houses and 
III ihc fHoi that the greed 
(if thi rotnllors in continu 
Kill niiHing prloi-s practical¬ 
ly rohhod the workmen of 
increases which 


the lUHTnl liii 
wore miido f 
time in thol 




Ud- 



Commanity honaea for an ma rrie d men, and thd ^inbtt 


best features of tlie Kiigllsh and other communities, 
with certain Improvooienta suggested by the local 
eouditlons. The atreets In the average English eoui- 
miinlty were found to bo 40 feet wide The minimum 
for Marysville was set for 60 feet, and one-third of the 
whole area was devoted to playgrouDds, parka and 
boulevards It was decided that the smallest build¬ 
ing lot for the working men should be 40 f<*ot wide 
by 120 feet de^, so that every man could have bia 
own front lawn and a rear garden 
The general plan was laid out with the Idea of pro¬ 
viding n separate bouse for each family and a aeries 
of community bouses for the unmarried men The 
workmen’s houses are mibatantlolly built and are 
plntinerl with o view to external artistic appearance and 
such Internal arrangements as Will lighten the duties 
of housekeeping, Each house la provided with a bath, 
eleitrlc lights, telephone If d«dred, and an electric 
cooking range, and the whole thing has been ao well 
workeil out that these Individual homes have given 
great sntlafaetlou to the tenanU 

Slm-e u large portion of the employees In the new 
shops sn> unmarried, it was nes'ctuuiry to provide for 
them a s|>eelBl typo of accommodutioni, with home sur 
roundings suited to their particular oeeda. A wilnlion 
of the problem was found In the community or club 
bouse These community houaoa, of which several have 
been built, each accommodate 50 men Externally, tliey 
are of simple design and show a modified n^nlal 
architecture They are built In groups around a large 
ei'utral dining hall whlrh Is capable of accommodatlnK 
some ■Wk) men The underlying idea In the communit} 
house SI stem Is tn provide a motllllod form of olul) 
life and encourage the social and fi-aternal spirit 
The buildings are of two stories and tliey are planned 
on the general lines of the college dormitory An ex¬ 
cellent foatnre which ts greatly appreciated by tho 
men la the provision of a large lounge room on the 
ground nmir. It Is Oniahed In oak, with an open fire¬ 
place Hanked by library ahelvea at one end, and has 
a liberal supply of tables, couches and arm Aalra, all 
of the furniture tielng leather upholstered and of 
high quality. 

The Problem of Rocreation 

In planning this “City of Contented lAvlng,” as It 
has been aptly named, It was necessary* to do mon 
than provide living accommodations. Although your 
average automobile shop meelmnle is iralnfully olive 
to the uncomfortable living conditions of such a con¬ 
gested city as Detroit he is eqhalljr alive to tho advan- 
• tages of city life In the way 
of diversified recreation, 
and in order to round out 
and oomplete the attrftotlve- 
ness of the new communltT. 
It was necessary to make 
thorough provision for ree- 
reatton. To this end, the 
company built a recreation 
bait cnpaMe of accommodat 
Ing people, which was 
ready for service when th« 
city wag thrown open for 
occupation, and Maryivtlle 
has been pltoed oh ttw tdn- 
{Oomahmei on pa^a m) 













Uaarvmten 

rK^O oi the latest dewl- 
1 <q;uoettts in ^ loc har- 
vestlus industry are ghown 
In the wMOJftpimylii* lllue- 
frathne. Ihe llrw tlew 
ghowe a huge wooden scoop 
whlqh U {fhshed along by a 
poeferfW caterpillar tractor, 
for liw purpose of removing 
the layer of snow from the 
Ue to be harvested Tt is 
saUt that thte machine does 
the wdrh of six men and six 
lioirwa, 'and can dear ttie 
snow ahead of an entire ice- 
cuttln* force. 

The second view Shows a 
little power boat which is 
l)dng used by a New York Stnl 
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for the double purpoee of imshlng t 


‘ Icc-harvpRtliig compiinj opportunity to pile ' 


the Iw channel from fre<>»liig. The boat 1m driven hj 
a steam engine and propeller, and is so shaped that 1 
works ndmlrahly as a pusher. It Is reiKirted that thli 
boat takes the place of six men who ordinarily find 1 
dlHlctilt work to keep the ice eUaunel open during i 
enild night. 

Fighting New York’s Snow Storms 


* house, and keeping latlng through the t 


iiekM, fitted with pindi i>lo\ 


slower moving traitorH, whidi utrhc to keep the i 


thoroughfares elear of sno 
side streets, to clear a win 
street Meanwhile -the sno 
ridges along the gulterti, I 
tiaffle to any serious exlei 
move the idles and ridge 


and in the I'ase of the they t 
through the renter of the li> an 
1 IKeuniiiliiles In piles and ever, i 
111 diH‘M noi Interfere with them i 


The Prehistoric Rock 
Paintings of Spain 

T HIi cave inuiitiugs re 
ceiitly found In the east¬ 
ern part of Spain are of ex- 
Ireiiie IntereMt and cortainlj 
iielojiK to the most surprls 
mg of all the dlaroverlea 
Hindi' in the realm of prl 

SpanlHh eavOM then' have 
heen ohtalneil a number of 
paiiitiiigs or eiirvlng.M on 
rock, most notable unioug 
. wlileli are the largo and ex 
■ treinely realistic pIctureH of 

, j,i nnimaiR, Including the mam 

-— moth, the wild horse, the 

plow bison, tbo reindeer, the 

moimtaln goat, the cave lion, 
lie singular half nMimal oaruatures and i er 
1 iiiiexplaiiied “sjmljollc" obnraoters 
In of llie SiianlMb preliiMloriO paintings are exe- 
1 light or (lark red pigments SiiK-o tbese are 
lo the more or lesM dinn't rats of the hot siin 
e UBiuillj a good deal faded or else obscured 
Krustutlon of diisl It is onlv necessary, how- 
moisten them cnri'fully with a sponge to see 
iniiny cases reined in all tlieir freshness This 


of snow-nghtlng equipment us well as a new plan of the New Yorkers find that 
action. Ill less than twenty-four hours a heav> snow plows and imll iilows can be iic 

storm pllwl lip 12'/i inches of snow on tlic stri'cts of the • si'werlng -that oiieratlon In 

melroiKills. causing no lit- ___________ 

tie ineouMinleuee as might lO'.i . 

The present snow-cleaning ' 

tsiulpment of New York « ■ f.,,, , jj"* iv ^ 

hllstiard during Fi'hruory, • 'tt 

the merchants me- 

tmiMilis Momelblng like sixty 
mlllliHi dollais, and the city 
Itself five one-half mil- 
lions for einergenc.v snow-re 

inoial work This exiierl iljgiallMlM ^^ " 

eneo cautK^I the city ofBcliils ' 

to reviM' their former snow- 
lighting plans, and to pin 
chase for the imrisise one | 
hundred smiill caterpillar x«i.i * m.*«i 

tractors, fifty large caterpll- This steam barge pushes the fourteen-ton ice i 

Inr traetors, and 211! live- froaxing of the i< 

ton motor trucks, together 
with a varied (ollectlon of push iilows and iiiiU plows or pushed Into certain sewers in order to dispose of it 

While the otiiduls have not as jet had an opixiriii So anvioiia Is th<> munidpniltv of New \oak to 
nity of studying and reporting tin? results In detail, hnndh* its snowfalls In tin' nioht expedllloiiM muunet 
U appears that the new (siulptueut and the new plan that It Is Investigating iiiid testing all forms of snow- 
have workwl out admirably The flve-tou trucks liave sweeping and snow-shoveling miiohlnes Some excel 
Isfcn used with push plows for keeping the important lent results hax'e Imen obtained with some of these 


to enlarge the wuv sime ihe idgui 
(iirrled out b.t means oiiglualh with 
ly iiiMtiinees, .ilthough lentiines a di 
> tiactors with push rock, so that t 


the surface of the 
to have iKtimllj Is- 
(nurse, time ami the 


'I’lie pel iiliar liilerest that 
iKliiihes lo Some of the 
spainsli iirchistoric ns'k 
primtliigR IS the fiut that 


ib'laileil article on this In 
teresling subject I'’emHle 
liguri's \er\ seldom appear 
nmoiig iliem ami when thet 
aie si'eii tliev are dad In 
liiiig liell-sbapi'd skirls The 
male figures are always 
naked, but usimllv carry 
weM|)(iuN Mild wear certain 
are yen wonderful <'ai>s and 
iilets iinil knee bands, while 
or hiiiK are llnlterlrig nhlion 
iniitenul Verj (onsplcuolis 
hows and arrows wllh which 


arteries often during the snowfall, while the two types miichiiies, and a further retliiction in the numher of inei 
of caterpillar tractors In conjunction with push jtlows requlnal to shovel snow Is expected In the ni'iir future 


and pull plows have clean'd the dty streets in a mini- One of the latest schemes to lie tried out is the mount- T) OTIl fi 

mum of time, The small tractors, weighing I.OK) lug of a high fxiwer water noarb' on the front of a tj viewfs 

ivounds. have been used w-lth push plows and pull small caterpillar tractor Water at high pressure is pilmitlve 

plows, while Ihe larger tractors of 8,000 pounds have supplied to the noExle by a long line of hose trolling dentlj pre 

lieen used with push plows. behind the tractor. The tractor (barges the piles of learn from 

'The present fjlan of action In combating a New snow, so to sfKiak. and washes them away Obvlouhly, AIo.mhiy I 

York snowstorm Is to btugln work while the snow Is sudi operations can only he carried on In mild weather, fallen lri'('i 

falling jind keefi at It so as not to give the snow an but the results of preliminary tesis an- promising 


In the ni'iir future Bridges and Civilization 

: out IS the mount- T) OTIl from tiu' leehniiml ami fioni the ethnographic 

on the front of a iJ viexifHunt it is not wltluiui Inlorest to study the 

; high pressure is pilmitlve origin of bridge building, since this evl 

le of bose trolling di'iitlj presents a most dlHlcult jiroblem Thus we 

arges the piles of learn from tlu' Mnrdi issue of Siikntikk Amkbkan 

away Obviously, AIo.mhiy that the first bridges were undoubtedly the 

n in mild weather, fallen Iri'i-s lying ai ross slreiims and the heavy vines 

In arc promising ( OoMtini/ed on puj/i s;S0) 
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The Service of the Chemist 

A Department Denoted to Progress in the Field of Applied Chemistry 

CoBduewd by H E HOWE. Ch«iiiic.l tnimm 


I N n rf'cfiit miuilifr 
Inutituli. Mr J K 
tln‘ Hf-h-clUiii of amiml 
liirKP qumititloM l'u» 
oifiit froo iilknll or rcl 


Glass for Ampuls 

luilior of tlio Jilin mil of Ihr f jankitn 
J K Ewe ri‘|iorlN cnipbij'od In 

aminils nliliii aro lom oxod In -vory 
l'UMclo< (f<l clnuw iniij ooiitniii Hiirtl- 
or rcliUKo II 111 tilt' HtiTlll/iition jiroc- 


untior till' htrt'KS of ati'rlll/ntton Tho llr«t doli'i-t 
would roNiiU III llio lout'.-iiu; of llic odldoncy of tin* 
Roliillon coiitnliK'd In the niniml itlillf the MpUntorn of 
BIhnh iniirht ri'Hult In dlMtomfort, IrrllitUon, or om-ii 
raorp Hprioiih reanltn (’onHpiincntly, in iiddlllon to 
workliis: with paw- under the Ihiitie the tuiiwl not 

prtKlupp (iirlildlti In ii I iipr niif ><011111011 of niorphini' 
aulfntp or 'J |ipr tpiil stivdunnp Midfiitp In normiil anlt 
solution wliPii stpriliyt'd In flip ampul Wlipii n (I ppr 
cent Rttll soliilion Is sp'rilirod in flip nnipiil a tnrpful 
oxamlniitloii of tlio lli|iiid affpr'Minl, UHinjr a nmjrnlfy- 
inK Klnss, nnmt iIImpIoso no splpiilpa nr klatt spIintprM 
Tho (tlnus niiiKl nNo lip tpsipd with rpspi'tt to alkalinity 
This Is Nomptliiips (oiidiiitod h\ spnilm; wntpi tontnln- 
Injf a few diops of plirnoltlialfln tost solution In an 
ainpiil and aiifot lav iipt il al 112 iioiinds stonm prosstiro 
for 4." lulniitPS A pink color indlontps nlknlinlly 
Thorp arc a nnmlipr of sppiliil p'sts for loinparatlvo 
ptirpospH, and sm li dala as lost vvati'r and v nlnpruhiilty 
to ulknlliip lliilds arc also ohiulned 

Precautions in the Use of Caramel 

C AUAMKI. Ik formed from siiitar diinni; cookliiK 
and nno confain furfural ’I Ins niatcilal. nliitli 
Is volatile in steam, is sliuhtlv toxiP--oiip Ipnth of 
a Knim eniislnif lipiidaelie In man and live times that 
(luantitv killing a lat I urfliral is formed In tho 
BreutPNl amount at ahoul Jilt)’ <’ so that in eandv 
maklne as low 11 tem)ieralnre as poHsihle Hliotild be 
used SliKP the material is volatile in ateiini, no pre- 
eniitlons are iieepsaarv In the iireiiarallon of nintennls 
like frostliiK, when' The raiamel Is healed with water 
It Is desirahle, however, lo Poll (aramelUeil triiit 
syriipa, usIiik an isiniil volnim of waler tor ten or tlf- 
IPt'ii minutes before serv Inn Ihem, and laie should he 
taken to avoid formal Ion of (iiiamel in hakliiK fruits 
This work has heeii doiii h\ rhiNanei and .Monsi h at 
the lovva State t’olleite and AKrnnIInral lOxiiennient 
Station 


Use for Gallium 

I N Silentilh I'aiier No .'171 of the Mnrenii of Stand 
arda smsesH Is reporled 111 devising a ladnilnin 
vapor lamp desired foi sei iiriin! a stuhle monoehro 
uintle rail llfthl Monrip ol IiIkIi liifeusiti K was de¬ 
sired lo use a lamp of tin uieriiirv vapor tjja', but 
neither pure (.idmiiiui mu a (adnniim mereurv alloy 
eoiild lie used owim; to seveial priietleal dlllhlllUes It 
has la'i'ii found, however, that less than <ine i«'i eent of 
knlliuui, which readllv allovs with imimlnm, so lowers 
the tensile slreintth of (lolinliim as to avoid lamp break 
nKe and the vapor iiressuie of ualliiim is Ho low that ita 
spectrum does not liilerlere with the hrlllianey and 
purity of the eadmiiim sjieitium The him|>s of this 
ty|H' that have In 111 used are (sini)iinsl with lead seals 


Separating Metal by Centrifuging 

I N the I'litlinoiiltli al tlai/iuiiu for .Mardi there 01 
eurs ail Inferestlrn; aeeoiint of an attempt lo de 
termliie whethei (omnioii lead (an he sejiaraled Into 
Isotopes lij I eiitnlniriiii; hi the Inpiid stale As Is 
well known there is an Isntoim leail soinevvhul radio¬ 
active vvhh h differs troiii ordliuirv h'ad 111 n small de 
trree In holti atomle weit'lit ami density Common lead 
is a mlMiire of these two In the experiment, the lead 
was maintained Ikpiiil hj an eh'ctrir dev lie and the 
ccntrlfuKe wag run at a rate of )),(HK) levoluthms fier 
minute None of the six jiortoins of lead removed 
showed iinv difference in densitv pelwis'u Hie lop and 
bottom and there was no evidence that the desired 
NcTiaratlon had been obtained The authors have pro 
eeeded further and ntfemiited to setmrate stiver from 
lend as a snhstltnle for eiipellallop, hut this also was 
upsniie.ssfnl In alloys of lead and tin, and lead, tin 


and bismuth there wns an nppreeiuhle difference 1 m>- 
tvveen tile upper and lower layers of (lie eentrlfUKovI 
allo.v 'J’liP authors lielleve jf they could employ n 1 en- 
infuiti' ninninK with a hUher jierlpheriil yehxlty 
delinlle resiilts eouhl lie obtainisl, partieiilarly in He(m 
rulliiK a dettnito iillov like the tin lead alloy 

A New Source of Alcohol 

I N the Hulletln of the Imiieilnl Institute a dlseus- 
shm <K<urs relnlivi- to the posslhllitj of urIiik the 
mow in dowers of India as a soiine of iihohol '1 lie 
thick iietals of these flowers are rleh in siiBiir and 
are usisl hv the niitives as a foml and more partieu 
larly for the fennentalloii of an uhsiholle Ihpnir inllwl 
dam" or mowra spirit The tree pnslueeg 200 to 
li>0 pouinis of flowers per vear and is eiiltivated for 
Its valunhie oil seed 'I'he flowers have Is'en used ns a 
soiirei' of aveloiie, yleldini; ten times as muoh as that 
ohiiiined by distilling vvovsl It is estimateil that 
alsmt !k) Ballons of !»," is>r eenl ahohol inikht he ofi- 
lained jier ton of Orb'd llowi'rs, iiinl in one State In 
Imliu there are said to he siillleleiit trei'S (o pnalnee 
Timi.ikm) Enlhms of ir> (ht cent .ileohol veurlv Already 
ahsiliol NO piodneed has heeii used experlmeutiiily as a 
motor fuel 111 India 


Lignite Briqueting 


Altll AMIM.MI'A''! S ha\< lieeii made liy the lltireau of 
sTx Mini's for cooperatiye work destined (o make pos- 
Sihh' a favorahh' ie)>on whnh will stimulate the du- 
pltentlou of sui'h a plant as It Is intended to eonstruit 
to demonstrate thal llKptte may he ocononitenlly i»re- 
pnred os a fuel eapnlde of storuec 

'I'he plant Is to consist of a series of orens whhh 
II IS thoUEht will (sike a hundred tons of raw llanlto 
per day In this process the hy-prodin is will he re¬ 
covered and from (he cartsiii residue hrlquets are to 
Is' fi-rmed q’he hrlqiietinx plant will he so hs'oteil that 
the char will he passed dlreetly from the ovens to the 
hoppers of the hrlquetinR machines, A part of the 
money for this demnnstratlon Is supplied by the (lov- 
ernment and twice that amount by Individuals who 
liiive been active In an effort to ntlli/s' the vast de- 
jiosits of Hitniti's lo ho found In different pans of 
the lountry 

Hemlock Sole Leather 

I \ Ihc Mar.h 2'.th issue of lmcMc«n l.eathrr. thi' 
rtiiiiiers Houtinl publliatioii, is an liiterestluK dls- 
nission oil hemhsk sole leather-a hisiorlial Aim'll- 
<1111 iirodiKlIon- which (hose Irifere.slcd In the suhjei f 
will timl iuteri'NiiiiB and liiforuilm; AmoiiE other 
lliluEs, the arthle Indnates the liiflueme whhh the ease 
III seuirliiE hemloik bark has had upon the lomtlon of 
tanneries In the past, reitardless ot ellmafie conditions, 
nearness of other raw materials, and transiiortutluu 
(uellities 

Granulite 

I N a late issue ot the <li,,niii,l utnl Mclalhn ph al 
llnpinii ilni/ a report of the Amerleun (’hambei of 
Commeree In London is quoted to Ihe effect that Hie 
dfsiovery of a Inrae deposit of urmuilite lii Hrent 
nrllulii will pnl Enkljsli eIuss raaniifiicturers In a 
position lo loiiqiele on a fnvonilile basis In the world’s 
ni'iilral markets fids mineral lont.ilns not only slliin, 
hut potash and soda and aives eoimI n'siilts In the inan- 
iifaetiire of rrliiss ware of the highest (pmlitv The 
dllTi'reme in < os| of the new materials compared with 
that now In usi' is 1.") shlllinKs for the former and 2 
liiinuds a ton for the latter This mineral Is sultnblu 
for pressetl nrtleles and window Rlass, class enanioled 
metal ware, and electrical Insulators The waste mn- 
fetlals formerly used only for mad hiilldinc will jiro- 
diiie dark colored class 

Hard Rubber in Chemical Industry 

B EHAr.SK It Is non-eorri'sive and non-absorlient, 
hard rubber finds sjioeliil applUallon In Industrial 
ehemlstry From it pumps and flttliics, piiH's and 
uleiiHlIs are made with sutlleient flexibility and 
streiicth to perform the service 'I'hrouch research It 
has l»een found posslhle to so vary the pliyaical jirop- 
ertles of hanl rubber as to meet satisfactorily iiecullar 
lequlrements, this beinc done by chances In the mlxtnc 
of the twitch, hot treatment, and ctirlnc methods. The 
quality of hard rubber depend* upon the eompoundlnc 


iiiid vuleanlziiiK ns well ns tho quality of the raw niu- 
terinle Kesldes resisting acids and iiiimeroDs'other 
I hemlealH, hard rubber can lie dciiendeil upon nrtt to 
soften imtll nearly 212* F.'but for the sake of safety 
chemical equipment is rarely used aliove IflO° P. BeinK 
a nioldtsl material It apiiears in all sorts of shapes 
and sliM's. Iriolndlng nearly a complete Hoe of pipe 
flttlncs The I'heniical pumps are rated from "(J to OR 
Kulluiis i«'r minute cnpnelty 

Chemical Industry, jn France 

I N Fraiiec, as in America, the iraportanee given 
the ohemieal Industries by the war Is being shown 
liv nil reased iinwliietlve eapaeily. in 1013, sulfuric 
Held, which is one of tho foniidutlon stones of the 
ihemlial Industry, was produced to the ex font of 
1 224,000 tons and this was I.IHIO.OOO tons in 1919, 
Nitric iKld advancod from 20,0lK» In 1913 to .300,000 tons, 
liquid chlorine from 300 tons to OO.IKIO tons, and cal¬ 
cium carbide from .32,(KH) (o JOO.iKKl tons In 1919 

Determination of Alcohol 

AT a meeting of the .New Vork sei'Hoii of the Amerl- 
-TV <an Chemical Society liehl reix'iitly a new de 


AT a meeting of the .New Vork sei'tlon of the Amerl- 
-TV <an Chemical Society liehl reix'iitly a new de 
vlrt' for determining the iieri'i'iitage of ulc'ohol iu bev¬ 
erages with a fair degree of neciiniey was exhtbiteil 
The method depends uism an aeeurnte delermlnation 
of the lioiling point 01 ehnlllHoii iioiiit, from winch the 
uiipnratiis derives Us name. ehulliseiqH' The principle 
IS not a new one, hut the apparntus has lieen slmpll- 
lled for more universal usi' and as a lest can hi' madi 
III about l.'i minutes the dev lis' is ex)>eeted to 1 k! very 
useful Hiiiii' the marcin nei'cssarv to bei'p within the 
law is a narrow one The frequent use of this test 
enahles Ihe manufjietiirer easll.v to control tils iinsltict 
ns it giw's through the plant It is possible of course 
to prepare drinks from giain with less than the alcohol 
allowed by law, hut usimllv when first prepareil these 
beverages eontaln two or three ts'r eent This evc'css 
is removed by jiasslng the fluid In thin sheets over hot 
surfaces or hy heating the material In a vaeuiim, with 
the recovery of Ihe excess nifsihol 

Research in the Woolen Industry 

A llKSFAIiCII commlHee has rcis'iiflj been estab¬ 
lished hy the .National Association of Woolen Man 
iifaiHirers foi Hie imrpose of eonslderlng in what par 
iKuInrs sch'iititii research might he apiilled to the proh 
lems of w'ool nianufiictiire at the present time Having 
(lefennlmsl a fevv of the prolilems which appeared to 
Im' most pressing, it Is prohnhle that the committee will 
ih'ti'rmlne vvtiere Hie work < an Iw undertaken lo host 
.idvantoce, under whose direction it is to he condueteii, 
end prepare a toidget for presentation to the Associa¬ 
tion III (irent llritaln a research assiK'latlon has been 
estnhllsheil isimposisl of various vviail roniiiifncturers 
This Is one of a series of such assoelatlona fostered by 
the (Joreriiment Department of Seientifie and Inilus- 
tniil ItcHenieh In tin* April bulletin of the Association, 
notation Is made of a conference with tho Dlrei-tor of 
the Bureau of Htandanls us to problems which might 
he undertaken on liehalf of the mauufaeturerB by the 
llurcuu mill it is understimd that plans are being 
foniiulnli'd for carrying on this work 

Dyeing and Printing 

E W PlKHrF, the author of an article on the de- 
I. veloiimeni of dveing and jirliiting in the Textile 
11 arid Journal, states that red, yellow and black were 
used In (irnument and deconttton lietween 2,0tt0 and 
."nOtlO years'*Ugo Authentic reeonls date Imck 2,00(i 
.V ears B. C„ when calico printing was practiced In India 
and it Is believed that printing preceded djraing. The 
oldest dyeings are those found In the tnnminy cases 
of Egypt, running bock to 15b0 B. C. According to 
I'liny, madder, puride, anftlower, woad, and kennes were 
used together with Iron stains. The monlant was prob¬ 
ably applied by means of bhx'ks, stencils or brushes, 
after which the coloring matter was dyed in Accord¬ 
ing to the Egyptian records, red, brtiwn, maroon, yellow 
and blue were available. At one time the Chinese pro¬ 
duced a smoky gray colored cloth by a laborious proc¬ 
ess of treating tlis material with soot and glue and 
then pounding the fabric on a stone, after which It 
was waahed and the process repeated until the de¬ 
sired shade wns secured. 







March 12, 1921 


SCIENTIFIC AMERICAN 



Coaatina d«mi the hills of the Ivory Coust of 
East Africa 


Coasting in Darkest Africa 

B oys nri- 1)0.1 H tlu' world o\o. No lioflor of 

this foot could bo found tlinn llu> nicomi>iiuvhie 
idiotoiirntih, showing how 1(o\h on the lion ('oust of 
Ks'^t Africa enjoy roHNtliitf down atoi'ii iiill'i on home 
made coasters In this Instance a coaster consists of four 
pieces of wo<k1 and four cylinders of hardened elnv ser\- 
InK NS wlieels It Is n safe lad, however, that the African 
lads itPt just as much enlovinent out of tlndr ernde 
coasters ns th<‘ AtaerieHii lads do with their hnll heaitni; 
vehielt's 

Turning Over the Eggs 

T he «tleJ£-to-lt Iveness of the hroody hen Is common 
knowleclKc rts'ks and other iiuiasllinents plaecal 
in the nest heliiK little dlseonrauc'uient to Inu' persist¬ 
ence If pernilttisl to sit cm the cbks all diiN, the hatch 
liiK qualities of the' heii fruit mat he ninirc>d Auiwny, 
cKltS for hntclilUK should he eolleefc'd in freezln« 
weather to avoid ehilhut; 

.Nnmeroiis eouimerelal del lees tune heen designed 
for keepluK egBs when fmiuent turnoiers are jire- 
Borlbod thiit artificial heat ranv penetrate all portions 
of the effg The poultryniiin shown in this photograph 
has hiilll a home made deiiee foi liiriiliig the egg* when 
large numhers an> Ivelng saved for hatching 'I he illus¬ 
tration adeiiuntely describes the iiiec haiileal (h'talls 
of the tiirniiig rack, where Irais sene the purpose of 
eviwisiiig the eggs to the- wiiimtli of fhi> room, otlu*r 
wise the eggs would rispilre shulfliug with tin- hands 
The turning rack Is a eonieiileiit lalior-s,iMug ecjiilp- 
laeiit for hiiiidllug the products of the lieu In a room 
wliere the tempe-rature varies from TiO to do degiecs 
I'nlirenheit, A more lilieral teiniaTatiiie larintloii is 
laTinlsslble, 

lioth hen and liiculintor are Imiadent lo Imfch health! 
chickens from weak germs, and hence the desirnhillti 
of proiier handling of eggs uscal for hatelilng purposes 
If the colleitloii Is storcsl for only a couple- of dins 
a turnover Is tiniieees.snn Dally use of ihe iiiniliig 
rack Is recommencUHl liy the Dnltcd Stales Dcpaitmc-iil 
of Agriculture if the ogg.s arc to he retaiiii'd In storage 



A homt'RiMl* rttk for egg-tumlng operatlong 


for a week If mechanlenl liigeiiulti Is totally nhsent 
nrcmiid the poultry yard—an almost iniprohahle eii 
viroiijiieiit -Ihen eoinmi-relal egg ciisi^s can answer the 
purpose of the home-made liniillig deilec- 


Fitting Arms to the Electric Truck 

A c iiigeiiioiis apron attachment for Ihe ordliiarv eU'C 
trie truck has ellmliiiited the lieielofore heavy 
labor Involved in handling the usual SCSI pound rolls 
ot newsprint pnpei The truck fitted with the apron 
nttac'hmeiit picks up tlie henvv lolls, carries tlicun otT 
and even stands llieni on end '1 he- roll-c an \ mg mec h 
aiiism c-oiisisls of a heavy hiil jierfecllv halnmed 
sleel apron with a ehlse] memhei, sliiiped In sm h .1 
manner that the roll is swept into the apron, so to 
spi-ak, and held in place during Iniiisli, ibrougli the 
ageiiev of a bar which slips over the Imuvv roll The 
niiroii IS attached to a heav v sleel easllng which re- 
volvc-N oil hall lieiiriiigs, said slec-l easting In turn ln‘- 
ing su])porti'd h\ a rocking slrmtuial slcs-l frame 
When Ihe roll of paper Is In iilaec-, (ho flame slljis hnc'k 
at an angle, lifting the apron and its load ahoiit half a 
toot from the ground 'I'o stiiiicl llie mil on end the 
iipion IS ri-volvcsl 


An Automatic Windshield Cleaner 

A DK^I('K fill aiilomalleallv < Ic'iiiiiiig vv ludshlelils of 
rain, snovv, and sleel fioiii a sp,i(e direct Iv in I rout 
of the dilvei has hcM-ii perils (ed hv a (’levc-land mail 
iifactiin-i Tin- suction of the iiiolor furnishes the- 



Handling an 800-pound roll of nows-print paper 
with a new type of electric truck 


given the name of “iieiirl essence” hv the Ilurcau 
risherles This suhstiince contains the peculiar chi 
ac terlstic 0/ iidhcriiig to any siihslani e, so the mni 
fac’tnrcrs found that once the l>ead was mnnufac;turc(l 
ciMliiig ol jienrl essence would Imnlcii like cement n 
ghe the 'is-ail a uinikc'cl lesenihlance to the geiiiii 



General arrangement of automatic windshield 
cleaner and (In insert) clo«e-up of cleaner ita^f 

power for operating this device' 'Ihe c li'anei part ol 
the devils' is ihim]ic>d seeiirely to the top of the wiad- 
slilc'Id fiiinie A Hiiinll llevlhle rnhher tnlK' runs from the 
cleaner through clamps which arc' c'llpiii'd on the side of 
the windshield on Ihroiigh fhi' dash and eoiinei ted to 
elllii'r the intake iiianifold or viiiaiim tank hv means of 
sia’c'lal littliigs A l■onvenlenl linger control stoi>s and 
starts ns well ns regnliites the siwed of the 1 li'nnor 


How Soot Accumulates in a Signal Lanten 

N ( IT tiiilikc' the Si I ipfnriil lesson emphnsiring t 
imiiortaiiec' of the lamps lielng triiiimisl and hni 
Mig when (he hrhlegiooiii arrives, (he signal lanlern 
the lailwav llagm.in should hi- in pet fc'i I order wit 
dll' liiiiii [iioii'eils on Us joimiev llieie are sevei 
I oiiti ilmloi V iiinscs to the iniinoijii tiiin tioinng of 
lanli'rii and its conseiineiU dim glow Imt tutor sigi 
oil is pel haps the c hh 1 offi'iidei lleiic e ik rloilleal tc” 
hv the I nili'd Siatis Hnrean ot Standanls to deti'niii 
the I|nali(v of oil heiog tlsed In the lilllwiiv sei vice. 

Kc'ctins of [laiiei lonsnined In ilesei ititiv e te\t in tc 
tug ol the tests and dii-ir slgnifnance would lie I 
a pitiful I'lToil when c'oiiip,ireii with the glaring c'va 
(ih' lllnstinled in this iiholngriiph Alter tlic' laiisi' 
ohc' hoiii, nndei the siirveilliinee of a scientist, tJ 
hinlc'lli showed signs ot smoking, wltli tin' imssi 
ol lliiee honis It was smoking hadiv and le.iviiig It 
hum all night, what was discovered Ihe nevt moriii 
Is told nnmislakahlv hv the idilnic It was not hni 
lug when evamuied, the llanie having heen largelv cl 
idaeed hy an in 1 uinnlation of snot one and one hi 
Inches III (liamelcr and three inches long 

'Ihe testing of oil Used in signal lniileins involvc's I 
chipliealion ot tlii' usage to winch (In v are suhjes I 
III actual seivicc 'the IniiK'iii Is lightiil and afti 1 t 
la|ise ot one lloui Its c .iiidlepovv ei is mi'itsured t- 
houis having passcil, ilie change In eaiidlepowc'r 
again noted 'Ihe leading till' supposed to retiei t t 
lelative ciniilifv of the viiiloiis oils In use rieiir 
the fiit'l Is mg usc'd In the' lantern shown in this id 
tograpli was ,,f an evtii inelv poor grade 


Aitificial Pearls from Herring and Shad 

O N iieconni of Ihc' win manv muiorliilioiis from 
I'nrls weiv <nt off, tiinl among them were artificial 
pc'arls To make nii for tills loss in.itiv e\i«'iIments 
wen' tric'd with iimrc' 01 Ic'ss snenss 'I In' erowning 
elTort was nc-hlevcti hv one of tin' tec hiadoglsts of the 
Uiirenu of Klshi'iles, who was asslgiic'd to tlic' task of 
/hiding ill the rnJted Stales n prcwliiet from wlilih artl- 
Hclnl pc'arls csinUl he iiiaiiiifaeliirc'd Iti-fore tin' World 
War Frc'neh uianiifMc tnrers of mtlfieml tieiirls cditalnc'd 
Hsh SI ales fioul Uilsslan llslieimeii and tlic'so were used 
ill giving glass hc'ucls Ihe pearl-likc' luster vvhicli i-oii 
vi'flc'd them Into ‘‘Frem li iieails 'I In win stoppe <1 
the Itusslan fishermen aiicl no longer wcic* Frc'in h pearls 
reec'lvc'd in the ITiitc'd States Amerleiin dealers c'nllcd 
upon the IIureHU of Flsheric's to develop a snhstltntc' 

It WHS found that the scales of sea herring and the 
shad in Chesapeake ISav iiossessed the delicate luster 
similar to Oriental pearls l-nige cptnntitU's of thc'se 
scales were procured and soon it was found Hint Hie 
silvery coating could he removi'd hy a refining proec'ss 
w’hieh separated the coating from the pigme-nt cells, 
lUtic'ons and other materlols From Hus eoatiug ‘ esseiiec 
d'Orlent” was easily niannfaetnred, which was readily Aicumulation of soot in a hand lantern 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work 



Making Milady’s Skirt Hang True 

T o li'ssfii till' iiiiif iuiil labor liuolM'd 

111 iijiil.liiK nilliiilv ‘i skli t >40 tliiit It 


1 hr skirl ih Ihi'M brlttci'ii thr 

roller mid niiirkliii; w licrl riirrn'd hv mi 
iiprlifld iirni «lili>h In oiiialilc of ri'Mih 
iiiK iiroinid the pliitform When tlu> op 


A Wash Pan Reflector 



ill !irtitl<lul midnight nun The dish 
)mii Ih uh<>(1 In pleif of ii reKiiIation re- 
lln tor to throw the bciimH of electrlp 
llKht to tlu‘ furthernioKt rtH-OHscH of the 
ciimp Hite 1‘ermiHiiion wna had of a 
power company whose serrlee line 
paHHcd close to the camping grounila, to 
jiliig In on Its current for light Borvlce. 
Inventory of the camp equipment devel¬ 
oped the fact that no reflector waa 
H^Hllahle Itecourae to the dish pan us 
a satisfactory suhstitnte was made 
'I'he emergency rellei for has served the 
pnniose NO well that It has never been 
clinnged 

Buses May Replace Trolleys 

R KI'KNT tiolley cor strikes have 
sci\(sl lo demonstrate the eftlciency 
of the motor Inis as a common currier of 
pusseiigeiH lo such an extent that pre- 
dlillon is freely muile that these ve- 
hides ma\ exenlimllv supplant the trol- 
lc\ «ar 1 luring these strikes the motor 
vehiiles useil for the transportation of 
the piililh lime given verj gissl service 
and II is licllevcd IIiIh form of service 
has now gained a foothold that will he 
lietmaiK'iit Hasses have been oiK>rated 
prolllalilv over lines from width the 
street tar set vice had to he snNis»ndeil 
on aiconnl of ois-rating at a loss Bv 
tilling ttie hreiich In the crlslH the no- 
tailed lllnev has won the HUlipoit of 
the iiuhllc and munlii)ial aiilhtirilies 
Mieet railw.i} ofliclals and even 
slalc 11 nnsptirlnlion tifliclaK have Hiiuig- 
l\ Hhserleil Di.it tlie ")ltnev" toiiltl m>ver 
lake the iilace of the street inllvvay 
Nt sterns Vet, ns a mattei of fuel mti- 
lor vehnles aie veij rapidtv taking the 
plate t.f the titdlev cars, and will ctm- 
tiniii' lo dt> so vviih incrensing raplillty 
as the iridlev hv reason tif their 
flnantial tllllicnltles are obliged to In¬ 
crease fates and diminish aervlce 



A aimple wash basin ani MMral 
porcelain receptacles make on ideal 
electric lighting unit 


A Rack to Hang the Shoes 

rHEN shoeM are left on the closet 
VV floor they sotiii get kicked artmnd 
and scuffed The metol rack shown in 
the H( t omiMinylng illuatratlon fits any 
closet door and la so made that It will 
liolil any sized shoe securely, notwlth- 
Htaiiillng the forts- with which the dotti 
may lie shut It does not ill the door at 
a right angle, hut tips backward, bolding 
the NhtH>H M'enrcly in place 

A Machine that Cleans Cement 
Bags 


le intrisluctlon of a machine to dti the 
line work Uhls lime it Is the cleaning 
temeiit ItngB, which Ih now being done 

.Since there are from six to ten ounces 
eemeiit left In each sack after ordl- 
iry shaking. It is said that soinetliing 
je $l,tKKi,(HX> worth of cement Is lost 


each year frtim this cause alone. Not 
only is the (xtment loNt that Is left In 
the bags, hut freight has to be paid on 
It in rcturiiiug the bogs to the mill. 
The story Is told of one contractor who 
saved over 104 tons In building a single 
industrial plant, by (leaning bis bags 

By hand, n few hundred bogs are a 
day’s work With the machine shown In 
the aecompnnying lllustrallou, IGO to 
H.K) hugs can Ire cleaned In an hour, de¬ 
pending upon the operator. And the 
Improvetnetit In working ('onditiona over 
the disagreeable hand shaking makes It 
possible to secure more otficlent help In 
addition to the labor Raved. 

The bag cleaner conMista of a counter, 
exhaust fan, and dust arrester, cover 
and liag-ballng attachment, driven by 
band or power No exirerience is neces¬ 
sary to operate the machine The bag Is 
dropiK-d over the vdirators which are 
together when the machine Is idle A 
conide of turns of the Iiaiid crank and 
the hag Is ( leanevl, ready to he taken off. 
Th<- hags are counted and haled, as 
shown 


Tightening the screw shaft applies 
pressure to remove stubborn 
machinery parts 

Removing the Stubborn 
Machinery Parts 

A new automatic puller facilitates the 
handling of motor and machinery 
parts In shop operations, such ns textile 
mills, foundries, mines, garages, ma 
chine shops, motor factories, rnllwa.vs 
and electrical shops, when- delicate but 
heavy parts must he handled t-arefuliv 
and yet where power In handling Is lu-t-- 
(>ssary The puller is equipfsHi with n 
set of four arms or hooka, all easily re 
movable so that the puller can be made 
<iulckly Into a two . three- or four-arm 
puller A steel screw shaft passes 
through a center body of conical shape, 
the arms are fastenvul to the body In 
sm-h a niRiiner that when the screw Is 
tightened th(> screw shaft aiipilea pres¬ 
sure to the part from which another 
part is being removed, and at the same 
time forcf-H the Jaws to clamp tightly 
and to pull uniformly with great force 
I’he removing of timing parts, magnetos, 
pump shaft gears and couplings Is made 
relatively easy with such a puller 

Regulating the Stroke of the 


1 engine has to some extent at least 
supplemented the windmill on the farm 
for pumping water, a new Invention 
gives promise of bringing the windmill 
hack Into favor, for after all wind power 
In the i tx-apest form of power we have 
at present 

The novel feature of this new Inren- 
tloii, which has lieen worked out by 
A B Sabin of Node, Wyo. la that In¬ 
stead of furling the mjll to adjust Its 
power to the load, the toad Is sdJasted 
to the power of the wind. This is ao- 



A few turns ot the crank shakes a 
cement bag clean, ready to be returned 
to the mill 


cnmpllshed by automatically varying 
the length of the stroke, so that the 
greater the wind pressure the longer 
the length of the stroke The adjust¬ 
ment la brought about by placing In 
front of the )K)wer wind wheel n small 
wind wheel which works against a coll 
s)iring and turns a small shaft Inside 
of the iMiwer shaft This small sliaft, by 
luetnis of a worm gear and a coarse 
N<re\v, draws the crunk pin to or from 
the (-enter of revolution of the crank 
arm through a slot In same Bivcause 
of the worm gear, it is a bs’ked mecha¬ 
nism to all extenml forces at-tlug upon 
the crank pin, The construction and 
design are simple and enmomictil, with 
all the moving jiarts encloaed In an oil- 
tight case, whl(-h makes the malnte- 
riam-e iiractloall.v nil It would seem 
poHsihle to Incorporate this device Into 
olmost niiv direct stroke windmill, with 
little alteration of the present designs. 



»i»w new witkiMia ’ 
sisdMiiisa lor aitoautiMlIir rom* 
luting slvoko 
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Votes _ 
andOuenea. 

Eftidir k«fp Tiwr qa«rlM oa Mparat* AMti 


ur* M patmit*, Ittbacrlptlon*. book*, «tc. Thta 
win (TkCtir fkolllUte anawtilDff rour que*- 
tlnni, M 10 muir ek*e« they have to b« re-1 
ferred to oipert#. The fall name and addre»» j 
ahould ha given oo every aheet No attention 
will h* {Mild to uoaigned querlea, rail hint* , 
to CorMapandenti are printed from time to' 
time hint will ha mailed on requeat rieaae 
write tvat quHta* \ do not telephone them, I 




nm&i a. «■ S. Wh«t ClflM of 

lever t* an oar whan ♦^^•raoii uae* It In 
rowing a boatf l)o«* the peraoii have a me- 
ehanieat advantaga of power or uf apeed, 
providing the Made of the oar atay* where It 
la plneed In the water? (lame Informatinn If 
the oar doaa not remain whera It 1* placed In 
the water. I believe that the aam« principle 
1* need on the ordinary tteam locouiollve and 
cunaldeTtng one aide, loe* the power everted 
when the drlvljg center of the driving wheela 
la below the nale give It the name amount of 
forward power aa when the driving center 1* 
above the axle. A—1. The elaaa of lever to 
which the oar belonga la eaally anawrred If 
you atate what an oar la for, wbat work doaa 
It do The anawer 1* of courac It move* a 
boat The boat then la the weight to be moved, 
and the bole pin or rowlock la the point of 
application of the weight. The power la ap 
piled by the band and the handle of the oar 
la the point of application of the power 
There la nothing left for the water but to be 
the fnlcmm, and a well manned oar la prac 
tlctlly at reat In the water, eapeclally after 
the boat geta well under way You muat 
reallae that the object of an oar le not to pull 
water amnnd Thu water cannot be the weight 
uulea* the object la to pull water around The 
oar I* a lever of the tecond elaaa, power weight, 
fulrrlm, welidit In the middle The power arm 
la longer than the weight arm and the me 
ebanleai advantage 1* in weight moved, the 
weight moved la greater than the power and 
more* alowar than the power 2 If the driv¬ 
ing center of a locomotive wheel I* below 
the center of the wheel, the power wouhl act 
a* a lever of the third elaaa, fulcrum on the 
track, weight at the center of the wheel and 
power between the two,^ When the driving cen¬ 
ter la above the center of tb« wheel the lever la 
of the aecond elaaa. Power weight, fulcrum 
on the track Thla la decided by the fact 
that the object la to move the train, which 
act* at the canter of the driver* If tbe ful 
crum doea not bold, the wheel alipa. The 
weight la the aame, but the fulcrum give* way, 
Juat aa an oar may In tbe water, and the 
rower may catch a crab, aa It la called If 
tbe driving ect-ter la below the center of tbe 
wheal, the gain la In apeed , If above, tbe gain 
la In power, 

(14864) J. K, K. aakii. Would you be 
kind enough to pteaec fumlah me. If yooelble, 
with the formula fur making the tint or liquid 
with which electric light bulb* are colored. 
If poMtbie, I would like to know how to pre 
pare the different colora A —The dip* uaed 
for oolorlag the bulbe of eloctrlc lamp* are 
eimply thin qulch-drylng vamlabea colored 
with aniline dyee of the dcalred hue, red, 
blue, green or other color A varnUh tbliiiied 
with Alcohol would dry quicker than If thinned 
with tarpagitlne Home of the commercial lac- 
qnera on the market can be uaed, but w* can¬ 
not, Of eouree, mention the aame* of tbe com- 
merclat artlcte id theae column*. 

(14M8) a A. p. In writlnj 

deeito or deiwrtptloti* of laud*, in which car- 
tain reecrvatimia are mentloiied, la the qoo- 
tatioc, ''of Wbidh O.SB of an acre are to be 
reaerved" oorTect Jn reference to tbe verb 
“are"? I contend that the verb ‘'la" *hou» 
be uaed loatead o* "are." Should not the 
fraottqn In thla connection, whether 

written 6JH1, ,ti, 8B/10e, or SS buudrcdtba, 
he fbltowed hy “la" inateed of "are”? 
A,.—Whether “it” «r "are" abeuU be need In 
the eaae progoaed, degeoda apott tbe facta of 
th« enaa. If the .SS of an acre la one lot 
qf that area,and la thought of as a whole, 
than Na rauarvad” la the proper verb \ but It 
gau fcaea aaMiU lota of one-hundredth acre 
aadh Md SB of theee in your mind than "are 
aaaa re e d ’' la th» progay torn to be uaed. Prob- 
ahly enir drat atatMaewt maeta the eaae ainee 
CM lot arouM Sa toe aaaaU to be of viUae, 
JIM tf th« lota arara Urgar a enaa might be 


made oot where ora reaerred would he need. 
It doea not matter how the traction le written 
In deciding the point at loaue. It depends 
•olely upon the viewpoint of the writer. If 
be baa In mind a unit of which be baa SS 
then ft plural verb la required, otherwlae a 
alugular verb should !«• uaed 

NEW BOOKS, ETC. 

Oaiivornia Hiohwayh. By Bon Blow' 
Hun Fruuclsco: Muuager, Good UouiIh 
B urouu, Callfomla Htute Autoniobllo 
Anwx'lutlon, 1920. 8vo , 308 pp , illiiN- 

Neltliei a technical work nor a tourlal*' 
Buldc, •■('allforula Highway*" U almply thi. 

Iilghwiiy ayateui*. told In rcspoiiae to public I 
demand Orgaairatlon, financing, type* of 
cnnutructlon, and labor and maintenance are 
act out in aa popular a way aa la conalatent 
with aci nracj, the larger projecta are aepu j 
rarely taken up, and campaigns end county 
ftUlvltle* are hlatorlcally treateid There are 
8U good maps and many splendid platea 
Htka'ii'oic Camouklaok By Solomon .T | 
SoloTtion. IIA New York: K B Hut- 
(on iitui Goinpony, 1920. 4to , 62 pp , 
lllnetmtcd 

Thla la an arreatlng, one might aay unique, 
work German methoile dominate the expoal- 
tlon. and not until the war euded were the 
magnitude and prrtectlOQ of these method* 
recognized To pick one aentcnie from Luden- 
dorff * "War Mcmorlea," "rhia toneentratlon j 
of 41) or BO dlvlBloiis had not been observed by 
the enemy " How such aei ret movemente were 
accomplished the text, photograph* and col¬ 
ored drawing* of thla book claerly demnn- 
»tr«te llelathc tone value* are studied 
trkka aurb aa sham tram line* no hangar 1 
roofs exposed, and we see that camouflage la 
Indeed "an art to be taken seriously," a tre- I 
mendouily Important arm of defense etill In 
It* Infancy 

I.lcrrHHINO WITH l*1rN AND BBliaM (By 
Wm. Hugh Gordon, dnclnuatl The 
Signs of the Times Pubtlnhiug Co., 1920 
.'(0 8vo card* 

Tbe (lurUon Hyatem la a departure from the 
ueoal bound text book, prescmtiiig Its leasons 
on large, aepirale card* Kach card contains 
two lesaona, and tbe convenience <>f being able 
to place a particular leason upright before the 
worker, aa a copy, will at once appeal to «tu 
dent* The familiar music staff la used as an 
aid to allnement and construction, and card 
writing and commercial ort work are exi m 
pllfled, 

By-paths in Chhio Coi.tJcrriNo By Ar¬ 
thur Hayden New York Kredorick 
A Stokes dttnpuny, 1020 8vo., 462 pp , 
Mliistrated 

Collcctliig. an abaorldiig bypath of human 
activity, baa Itself by patba that Mr Hayden 
haa charmingly dc»crll>ed To preserve the 
historical and permaueiiUy beantlful from ob 
llvloii la not an Ignoble aim the author re* 
cnea for u* old fans, playing cards, allhouettes, 
(■belt* and teapots, and—more sinister aouve- 
ulri I—mantraps and spring gun*, and ancient 
woodcuts *uch aa Iboae of tbe Hance of 
IteaCh Kino llluatratlon* doable tbe value of 
the work 

I’hoto-Bnobavi.no Primkb By Stephen 
H. Horgan Boston American I’fntto- 
gruphic rubllshing Co., 1020 8v(> , 

81 W 

Apprentice engraver* and others will find 
In till* book an authoritative response to a 
genuine demand for conclae Instruction In tbl* 
aubject The atudlo and tt» equipment. th(> 
darkroom, chemlcnla, recipes, and approved 
method*, are *o put before the reader that he 
la enabled to produce creditable work either In 
line or half tone 

I’bK KS AND Pbk k Oo.ntkoi, in Gbeat 
Bkitain and tub Unitkp States Duh- 
iNo THK WoBio Wab By Simon Litman, 
Now York; Oxford UnlverBlty Press. 
1820 8vo.: 381 pp , graphs. 

Tbi* la No 10 of the rrellinlhary Kcunomic 
atudlea of the War. edited by Prof Hnvld 
Kluley. Tbe presentation of tbe subject 1* 
thorougb, tbe conclnsluns point to tbe fact 
that for relief from proflieerlng and aunlpu- 
latlon we must look to psychological rather 
than legal Influence Koodatuff*. fuel, metals 
and textile* are separately and Intorulngly 
dlacnaaed, and our Oavernmemt's war policy la 
In tbe main upheld. 

AMiciuca’s Obkateat Ham By William 
Benjamin Weett, B S Boston; W B 
West, Massuchuselts Institute of Tuch- 
nology, 1921). 8vo., 94 pp ; Illustrated 
This attractive album comprise* a an« gal 
lery of photographs of Muscle Sbeab, the 
gre«t dam, and the outstanding features of 
Nitrate Plant No. 2, with tofflclent textual 
matter to make clear to the techiMlogtst and 


general reader the Immenalty of tbe undertak¬ 
ing and the ways in which problem* were aur- 
010 un ted. 

Al.t. Aboiit Tank Cabs Now York and 
I’hiladeliilila • Standard Tank Car 
Company, 1919. 8vo , 9,')7 pp , illus¬ 
trated 

III thiK unique work ttMoiidon in I 

upon a mo/ift of triiiiaportaMoti fhat dlj 
iiuiu'H nervlco diirliif; Itie wur niul 1 h Hteadlly | 
Jj) favor Tht're are and 

drnwlnga of truekn. tmika and curM for all 
purpoHoa, and iho Codt* of Ilulca 1« jfivi’u, with 
& full iiid« \ Tho book ftboundH In uBrfnI 
tntib'B, forornoMt anu>ii(; thoiii bring ‘ ^’opy 
rlghird DlataiKOH,” compiled with 4ii*pt*cial carp 
and not to be found H«*‘where. and #»h(»wliig 
inllrugr aUowanco prior to and of (or tbe 
(Nniiiniaaton a ruling of Ocfiibcr, UHH riilw 
prrtnftH ready roLkonltig of tbr mlloagc roriiHl 
by cnrM of all the Important roada The <!♦* 
|H»mlcnrp of our rutTchant marine on the tank 
(ar should ab»n** glvo this w*)rk u prominent 
]))aco In railroad literature 
C4MOA AND Ono<oiATr Rj ArlhUT W 
Kimpp, n So CljHi>nmn and 

Hull, Ltd.. 8vo . 210 pp , iiius- 

I rated 

i ocoa cuUuro Is gradually assuming the 
aspect of a science, ond world production baa 
from ]P4 0iK> tons in 1908 to 431,000 in 
1919 The Aiitlior haa given us an ocrurate. 
readable aeeouut covering the history ot the 
pnxluct from plantation to coiisttmer. with 
recent developiiu nts Interestingly aketcheih 
t'ultlvatloD, barreMllng and preparation for 
market manufacture of cocoa and clwMolate 
bj prtHtiuta. composition and food value, nil 
are briefly but adequately dealt with, and 
both In text oud lUustrutlons Urltlab inonu 
facturers have oobperat^Hl to make the book j 
authentic and comprebenelTc ) 


Tin, Sheki-Ihon and (’oi-i'KR-T’i.atf ] 
Woukkb By Iatov J Bllnii Now 
York. Henry ('urey Baird uiid Co, 
192(1 12 mo . 384 pp , illustrated 

An old wurkahop compuiilun here nppviir* in 
a new. thoroughly revised edition, with Im¬ 
provement* and addition* that bring It np to 
date In pallern cutting, th( modern *y*teni 
of trianguladoii I* emiihaalred Metallic al 


lova and solder* a 
ndcally and Ihe 
In, <irporat(Kl The 
hern pa*»ed upon 


b/’X' 




metal worker may turn it* pagoa In eounduut 
expuclatiuu of llndltig iiiueh that will benefit 
him from day to day 


Tanks in the Gbkit Wah 1914-1918 
By Brcvet-iViloiiel .1 F C Fuller, 1) .S G 
New York K I* I>utton and ('ompiiny, 
1920 8vo , 331 ii|> , plates, dingrams 
and maps 

The brotherhoo<l of the Tank Corps, rally¬ 
ing about their Chief <JHo, ha\t hcIiMMl him 
to write tbe insldo history of their n volu 
tlonary engine of war Colonel bullcr is not 
only an snttiuslnat on tanks, be Is a keen | 
observer and rhiitkor—and a writer His 
uork U healthily Heowitlonftl without losing | 
caste as a reconI of facts lie HXplalna how : 
the tank, a doarendant of the old war cart of 
14ry0 Slid of th<. iiDKlern tractor, came Into ' 
being. Its roechanlcnl characteristics, and Its' 
employment and aehleYemenis in tbe war It ! 


T N B AND T N T (Trlnltral>en2pne I 
hid! Trlnltrotolupiip ) By Cupluin M 
KDHt^vltch. HuNhluJi (JuardM Artllliiry 
8vo . 38 pp ; IlUintrattKl 
This brochure r<iutalne the gist of Captain 
Kostcvltch's lUTCstigatlons and (oncluaions as 
earrltnl out In a IVtnigrad lolKYrulory shortly 
before the wor began Hla labomtorv nitra¬ 
tion ayatem Is the subject of a folding dla | 
gram, and the applleatlon of bta method of 
vapor pressures to tbo study of mlxc*! adds j 
Is a fejiture of the work There are other I 
diagrams of molrviilar pcrc* n(.ageA, and ai 
seiiis of uilcrophotographtc plates show trlnl- | 
irotolueiM as derlvtsl fruiii various substaucea 


.Shop pBArTK t fob Home Mechanich By 

UiiyiiKiiid FraiiclK Yates New York: 

Tlie Norman W Henley I'ubllshlng 

Company, 1920 8vo., 320 pp , 809 en- 

KTUVllIKS 

At fourteen tbe author began to "make 
tblngs" , be looked In vain for a bcwik that 
nuilly helped the amatrur to aumioiinl bis 
little dllflcultle* In an inrxpen*lvo. easy way 
Since then he baa aolvod for an army of 
amateur* their everyday prohlutna of how and 
why. here hla excellent instruction take* 
the form of a progreaalve text In inechnni! *, 
telling of the uae of tools, pattern making, 
shop practice, and the construction of small 
machine* HI* Ingenious device* and tugge* 
tlons will gladden tbe heart of the home 


Petboijcum ItEoisTra 1919. New York 
Oil Trade .Touniul Inc. 4to , G.'t’J pp 

'llie liidusiry will find tbl* annual direc for, 
greatly enlarged, liiipruv«(d, and of Increftre d 
usefiiltiese I( lists the producers, retiiiers 
marketer*, geoleglate, and nuiuufaci iirera and 
dealer* in equipment, of (he rnip-d .States, 
Canada, and Mexlio 'ihe xtattstlial Hccdon 
ha* coniprehcnflHc hgnres on production, con¬ 
sumption and export*, iirlce record*, and other 
(Jato of iniporiance .Sijpplementiiry pages 
issued tdnionlhlv, furnish changi * and addl- 

I'KiisoNxi Identifu ATtoN By Han Ik 
H iiwtindiio Wilder, I’h D nrid Bert 
Weill worth Boston' Biclianl (J 
BiidKer Hvo , .S74 lip , lllustrflttsl 

A professor of xoidiigy and * former ptdlce 
cominlssloner hate Jidned force* to bring le fore 
tile general [luhllc an Iniimrlant proldein 
toncblijg clvllliod life at many point* In 



personal Identlflcatlon, and all known meth 
oda are dcscrlbtsl In this comprehensive work 
From the Itertlllon system to poroacopy, pro 


deal of Bclencc 1* dexided to Huger, palm and 
•ole Impressions, and Ihdr lIbbsIHi al ion, and 
frlctloii-rldge Identification and Us possibilities 
are set forth Many authorities contrlhuto In 
formstlon and photographs 
ScMEHrt Fi'NDamkntai H By Orison Swptt 
.Mtiiilidi New York Thomiis V Cro 
well Conipuny, 1920 8to , 307 pp , 
frontispiece 

iiiK of our foremost lay-preachers on th» 
lext Ki.ccess come* forward with an nnsermon- 
llke sermon on fonndNOoii principle* He has 
pregnant word* on hmllh and efficiency a 
I ( hapter on how to find >oiirsel(, and others on 
I (oiitldence, (lie law of opulenie, and aalearnati 


itliuslasm as Os forerunner* - an enthusiasm 



Tiik Nat I he ot ,V; 
iVewlon Hill vet, 
Mild I.oiolon I 
imny, 1920 hvo 



iWAt. l.ioiiT Bj E. 
I’liD flilliidelpliitt 
B l.ippiiiiotl t'oui- 
182 jtp , illtiNlriited 


hilt slightly upon ila 
the siructure and uses 


skill as to whether or not tin phenomenon I* 
due III the vlhriilion ol elecirons. Prof Harvey 
coniines his liuestlgations (hlelly to (bt phys 
leal tliursi lerlstics of animal light and the 
chemical proceasea underlying Its production 
V\e know that some material Is oxydliwl The 


ward Identifying this ninterlnl and explaining 
why light aecsxmpauiea Us uxldutlon 


BRAMKAr. Et.K<TRi</Tv By Terrell Cnjft. 

Now \ink B<M>k Com. 

puny, B>17 8\o , (>4ti j)p , illustnutMl 

Hhuiit mort to the* hlghvr inuthematlr*, 
‘ rrnrtUuI Klwtrlriiy* gJvoB baulc facts and 
thHrvrb*« and up to dKt«* applications, Impart 
Ing a true working knowledge The work al84> 
(‘onBtltutriB a good review text for the uni 
v*»r8lty grndunte The eJectiHiu theory la freely 
iiMtHi aa nn uld to exposition, the aualoglea 
are drawn fn»ff< fa4iillUir thinga, and the ex 
ci'llent UloatrntionN an* almost self expiana 
lory A comparlBon of this with other work# 
of flimiinr ebarntter ennnot but nnnull In a 
growing aeuwe of Us dlutUjotlon 
(VhTINO iViklJ- AND Jlh-lHOUN Bv O W 

amllh. ClnclDnutl. Stewurt ami Knid 
CoiMimny, 8vu , 2^7 , 14 

lx)vors of the tnnoh IovihI Hport of angling 
will meet In the outhor of 'M nHtlng lorkle’ n 
kindred mind Thi) 'All! revil lu the "Jmple 
Ingenuity of UAenparlu, lure* and tackle 
boxen . but Tbe volunn alao etrlken a higher 
nolo , It Icndw (he rtiaib r Into pleHMtit ptiaturee, 
healde ln(u, and on tlnvY mg warerH Inrbleiitally 
revealing Iht fuMlnatlng mothodn that make 
the hntM>7 and -eHoeeMfuI augler 
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Recently Patented Inventions 

Britj DtscrtpUons of Recently Patented Mechanical and Electrical Deeicts, Tools, Farm ImfJemenb, Etc. 


Of Interest to Farmem 

TIlAlloIi ion MoToIi I'l.OWR—J N 
Pakkrk, I’hrk' I Motor Plow Co Klcb 

nionit. Vfl ThlH lii\hiilioii bna atnniiK ItM prln- 
(.ipal to improve tlie operalloii and 

rwJucp tin roKi of (oiiMt niet Ion of trarllon 
nu'cbanlani to proiuoio tlio iiumnnl control <if 

xnrv tho tinolloii hjit'otl and to almpUfy the 
rofiatruottoN of lb* details ^'he Invention 
rolnlra mor< parfbulurly to tin- coniitructlon 
and arrmiKviiionl of parja cornpoBlnk the 

ItljlKinVL-—D S UnwB MaraeinoH, Ill 
The Invention rolatoe more particularly to an 
automatic bre trap 'J ho i»rlinary tihject la 
to provide nieaiiH wherobv the entranct* and 
exit openInKS of a bot'Uho mnv be automat 
ically oli>Hed by th(‘ v^i'l^ht of the occupanta 
to prevent the been from leovliiK tli<‘ lilvi- lu 



k PSRHPiet TIVG. 


lurKc nnnihera, which It* toinmonly known aa 
■wannlnj?’ It In a further ttbject tt* provide 
A meaiiK by wbicli Ibe ordiiinry panwnni of the 
beoi in tht'lr ptrfoiinnnn of gathering honej 
U iiiiobHtiucted 

((ITTON Id \NTrU —II n lUanEirt. 

I ort NiwoBHltj 1 n Ihlt* Invention lin* for Itaj 
ttbje(‘t to providt a [dantcr of the cijara<t^r| 
st>eciae>d by meaiiH of which cotton Hewi may 
be planted at different dcplliw to Insure a fair 
stand of growing pluiitw rtgardpHs of weather 
eondtitunM which niighl hinder the Hproutlng ^ 
<tf deep or shallow plauliMl aced j 

Of General Interest | 

AWNtNO ANP SrmCPN—K O PAiir, ■»18 
A\c, linjiikl)!! N 1 Ibc InriMi 
lion rclHlfs to a cimihlnatlon awnlnjt and 
K'rrfu and hii« tor an objoct to profldo a 
cciimlmotion whiroln tho fnll boueflt of tho 
aorofii l» HPoiirod and at tho Mine tlmo an 
RtMiliiK U nropirl)' hold In piiBltlon lu rmiioot 
to tho noroHii A fiirihor olijoct la to pro 
tldo a a( roon and nnnliis fiirmod to lx toad 
11> collupallilo whoii the acroon la to bo stored 
MK/rilllP (IP SI III vi'I.M, - J IIamii ’■■on 
n 77th St , Now lork, N 7 More pnrtion | 
larly tho liucntlon roIatoH to surfaolnK over 
tho oonvontlonnl airnloh’ nsod on ordinary 
'slijodi" walla, for this piir[inaf an ordinary 
aliicco nilxtiiro la pnit Idod lint with any do 
airahlo nunihor of Mirl oolurod foroiicn frag 
nionla, anoh as glass, aro tin nrporatod In the 
inlitun, which when In a sornl iilnsllo alalo la 
gone over wlin Ihi' mlgi of a tiowol which 
aorvea to turn tin friiginoiila to tho sur ' 
face 

t'UPVBICT— M 1! Pi V, Fast I'ciirln Ill I 
This lin'ontlon has for Us ohjoot to pruvjd* a 
cniTort ■ oiapoatal ol Imllow Mli's folinod from I 
plaatlo mail rial eapalilo of haidonliig and suit 
ably rolnfurtod, the tilt a lioliig placed cad tt> j 
cad aad having moans In tanint t tlon tht rt | 
with fttr pi rnianonll, lot kltig thorn together 
and to the hind walls iiinl n lint In n nni 
tinnotiH oomponiid rolnfort onit at is providotl I 
ROLLING t’ltl ICIl—\I p Htiirj, 1114 N I 
Trrinoaf M, Kiwanio, Ill Tlio iihJ(H.t of the | 

■adatiiiil for iiao li> huallds who lack run I 
rttUhco In thiir nhllllt lo walk after lllnoss, I 
Ihjhiv aatl tho like, whorohi fhi (‘rufth Is so i 
nrraim'd that U will affortl a firm si onro 
support to the iisoi without any iiosslhllltT 
of falling and whiih ma\ ho rolled along tho 
gronnil as (ho user walks 

COMriil M) holt TEVirKIilN’IJ IKON 
AM) srit'.l,- It \ Aiiiiiirii, Varidalla, Mich 
The fori most object of the liMihtlim Is to 
provide a i oniisMinil of a few simple In 
grodlonts whlih, when applied to the metal 
111 a oliorry rod heated atate will offocUvely 
temper or hanlon It The i onipuund com-j 
prises sal soda h parts, sulphur 4 parts, lilack 


I nalimoii) 1 part and nislii 1 part, all aepa 
rati'lv piilvorlzod nud ouiupouiidod In the pru 
portions atutisl 


MAAONNAIRK MIXKH—J W. pAli.BT, 
Hox Idtll, \\BlkorBolllo, Mnnt Tho ln\ontl(iii 
rolatea to houtors for making iiiAviinnalso 
droasing One of tho principal objocta la to 
provide means whereby the olive oil may be 
fed lu the ileslml guontlty. drop by drop, to 
the dressing wthllo It is being wfhipped, A 
fiirthir ohjeol Is tv) piovlilv a device which Is 
oxlronicly simple, durable, clllcleiit In opera 
thin and liiispvnslve to manufacture 

Iiltll’ UFi FlTAI-l-F. nut RKFRIOBRA 
TORS—4- M Kish. Of) Forkhia St, Wlnthrop, 
Mass It In the iiurpiino of this Inventhin to 
illiiiliiate the usi of the drip pan beneath the 
rofrlgeraliir, or a cmiiiortliig waste pipe to the 
sewage system the object being to provide a 
receplaele which la completely cucaned within 
the refrigerator so that the cooling properties 
of the lee dripping are utilized to further cool 
the fovsl ehamlier, anil to arrange the recepta 
ele conveiilenlly to permit Ita roady removal 
for emptviiig Hitbuur stuo|ilng as In the old 

HOSE CorPl.Ivn - H J FiTZi-ArKli K 
Nillle II Ave, Athens, (!n Among the ol> 
Jects of (he liueiitloii Is In provide a coup 
ling which can he ipili kiv npertiled lo couple 
or iiiiciMiplc and which when In i oiipled posl 
11(111 will form a tight Jiinclnre of the parts 
A fiirlhvr objei t is to provide u coupling 
which dispenses with any turning movt>ment 
of Iht iiiemliers relative to each other to 
(Iiiipii llieiii together and vvlikh Is operatevl 
hv menus of a liiiigitudliinl inovenient of the 


SCREEN FRAME—M J and A Roth, 
(iiaiid AVI and Mi lolosli St. East Fliiihiirst, 
N \ 'I he iiiveiilloii relntea partiriilarly lo 
an Miljiistnblr sv reeii frame for windows The 
prloilpnl ohji-cl la (o provide an adjiialahle 
Hliiicliire wIili h Is adjiinlnlile both In Its width 
and height, with meiiiis which render the 
applli iilloii of the Bciieii fabric lliereto an ez 
Inmily Hiiiiple and expeditious task The 
divici providis II strong and durable striictuu, 
proof agalnsl lln iiitranee of Insects 

I oMRINATIffNAI, Hoot I tnilFK AND 
IlKACKLr—II i.aisii .-I Jn, oby St.Johns 
town l‘a 'I 111 purpoHi of this Invention Is lo 
providi a device which with lliile or no 
modltaatlon can he nsisl upon the roofs of 
hiilldliigs iltlier as a roof ladder or ns a 
hriiikel, ihiiN eiinhliiig earpnitirs nod other 
workmen, while at work upon a building, Ui 

HAT SIIIFI.D A C (l,RiR„ llK.-i Eaguna 
Sr . San I'ranelseo. Cal This Invention relates 
to ral shields fot ship hawsers the primary 
obji'cl hcliig to provide a cheap and practical 



ill V he wliiih may he convenicntlv applied to 

whhh Is hliigid to droji away and admit the 
hiiwsir lo iiriviiit lain from boarding the ship 
will 11 II Is ilni ki <1 at wharves or Hu llkv 

CARFMiAR I E Mmov, Blemarck. N D 
An ohjert of the iaveiitlon is to provide a 
loleiidnr having a removable calendar pad, 
each page of tin pad having rilled and num 
bered spsees on the hark for writing memo¬ 
randa the pad having eomhlncd rings for 
linldliig the pages together, and a brace for 
stllfciitiig the otberwlae flexible pad, a pocket 
also being provided for temporarily preserving 
small artlelea and various data. 


DEVICE FOR 1101,1)1 Mi SOFT COLI-ARB 
-F J Amtklotti, 130 tJranhy Bt. Norfolk, Va 
The object of tbc Invention Is to provide a de¬ 
vice capable of being attached to soft collara 
or removed therefrom, and of suRIclent rigidity 
to hold the collar erect under all conditions 
and also one wherein the device may be ad¬ 
justed to permit use with collars of various 
heights. 

THEATER CHAIR—O F. WaaUAiiaDOJurr, 
licwlstown, Montana This Invention has for 
Its object to provide mechanism In connection 
with the under portion of the chairs to prevent 
preemption of the end seals, each seat is 



locked 111 Inoperative poslilon until the master 
seat Is oeeupled when the adjacent seat Is un 
locked and so on Itirongli the remainder of the 
row, when the master seats which may be the 
two center ones arc occupied the remainder 
will be filled toward the entrance aisles, thus 
pr<-veiiilng the sqtieeiliig past those already 

I.AMN BWINti—fl H Itinr-NHAOSN, New 
Jacobson Bldg. Minton N D Among the 

which ts rigidly supported, and which Is pro 
vided with scats for one or more occupants, 
each of which may aaslst In propelling the 
swing, the propulsion of the swing being ef¬ 
fected by means of the hands and feci The 

to got out of order 

CHECK I’HOTEt TOR —J W ntlCB, 1808 
1C 0th St Tulsa. OklA This Invention bus 
for Its special object to provide means for 

that erasures cannot be made without showing 
plainly that the cheek has been tampered with 
Other objects are to provide In combination 
with tills device a small wrench, a bottle cap 

a spike fur lifting corks or for manicuring 

BATHTUB—J \ Mi SKIN and n B raiiMe, 
address R R Crump, 1110 Broad Bt, Newark, 
N J The Invention has iiartlcular reference 
to attachments for bathtubs so designed as to 
enable a bathtub to be partitioned off aud use 
not only In the ordinary manner, but also as 
a conibliiatloii tub with Independent compart¬ 
ments Tlie partition includes s seat struc 
lure hinged to the upper edge, this structure 
being adapted to be used In a reversed position 
as a basin support 

FOOD PRoDIhT— iMahi* BnooH 377 Rh-h 
moiul Turnpike, Stapleton. Staten Island, N Y 
An object of this liivcntl.m la lo provide a 
palatable and nutritious food product con¬ 
sisting of tomatoes and eggs mixed together 
to produce a liquid material, flour added to 
thie and thoroughly worked and kneaded to 
produce a paete or dough of thin strips, and 
finally cut Into pieces of suitable site to be 
iiiilforiiily dried 

WOOD COMPOSITION— -O Maonani, c,W- 
o I) Parker, 18 Park Place, New York, N Y 
The chief object of the Invention le to pro 
vide a wood compoeltioii which will be strong 
and durable and which will have a highly pol 
Ishcd surface, so that It may be especially 
adapted for use In the mannfuctiire of picture 
frames or other ornamental devlcei where a 
highly finished surface Is desirable The com 
position consists of wood pulp, stBreh, main, 
wheat fiour, boiled Busesd onl, and water 

PASS BOOK AND THE DIKE —E P 
JIIIIVMVI-B, .I'JS So Rth St, Salt bake City, 
Ftnli The Invention relates to bank pass 
books and the like and more particularly to 
blank books In which entries arc made from 
time to time, the object being tho provision of 
page bolillng and marktiig means In eonneettnn 
therewith by means of which the proper and 
current page for entry will be Indicated and 
apparent at all times. 


ATTACHMENT FOR HOSE — J. A, FUblcOH, 
Astoria, Ore An object of tbs invention la to 
pnirldo an attachident for garden base which 
lakes the place of an ordinary noale and 
which permits a spray or stream of any kind 
to be directed from the hose ahd which forma 
a brace for a short length of tho hose to 
permit the ready manipulation thereof, 

POO MOHT -R C OBAbY, c/p use 
"Florida," c/o Poetmaeter, N T,' ^is inven 
lion has for Its object to provide blight pri¬ 
marily designed for marine use, and when the 
vlalblllty Is low, as for Instance during a 
fog or when the navigational Ilgfata cannot be 
seen, wherein the light Is so arranged that a 
powerful ray may be eeiit downwardly 
through the wiater at a slight angle, to be 

to be visible at the sides of the ship when 

FEY KfiCApE I.iR, CASsanT, c/o Strand 
Theater. Marjon, Kj. The object of this Is 
ventlon Is lo provhie an eacape adapted to be 
used 111 coiim-ctloii with screens, for permitting 
files to escape at the top of tho acreen, wherein 
the escape Is formed from sheet metal cut 
and bent to shape, and capable of being easily 
attached to the screen frame at the top 
thereof 

CUAI’ DICE FRAME—W N roBB, c/o B 
Hlncklntoii A Co. North Attleborough, Maes. 
Among the objects of the Invention Is to pro 
vide s frame adapted to hold b pair of dice to¬ 
gether and which Is provided with means for 
attaching the device lo a watcbchalu or the 
like whereby tlie dice so held will be displayed 
A further object Is to provide dice with pre¬ 
cious stones embedded therein, and, although 
ornamental In appearance, are thoronghly 
pracUcal commercially 

Hardware and TooU 

TODTII FDR SHOVED DIFPERS.—T H 
Ml moNKi, 7314 Howard Ave, Pleveland, Ohio 
The Invention has for Its object to provide a 
tooth for shovel dippers having a bRse with 
0 deiachnlile wearing plate at fts bottom and 
a detachable point at the front of the tooth 
'l‘he point has a rearward projection fitting a 
cnvliy or recess in the hasc, and the baee has 
a forward projection fitting a cavity or recess 
in the point There being an opening In the 

the foot of the point to the hast) 

SKIN MARKER—O H Foaa, Box .33S, 
Maddock, .N D An object of this Invention Is 
to provide a portable skin marker which when 

the skin, and at the same time provide a 
aeries of transverse cuts at both edges of the 
severed portion which mey be of a depth and 
spaced apart a uniform distance ao as to Ideii 
tify the goods The device may be eaelly 
manipulated and will moat elHriently perform 

granted a second patent for skin msrking, 
the object of this being to provide a device for 
piineiurlng a akin, nud clenching an eyelet 
marker in the skin, the device can be quickly 
operated and Is strong and durable lu ue« 

SHADE RODDER—D. E SoHlMUgL, 184 
Hooper St, Brooklyn, N Y An object of the 
invention Is to provide a ahade roller having 
a minimum number of parte and arranged 
to operate smoothly A stlU furrier object 
Is to provide a pawl and ratchet mechanism 
In which means are provided which oo act 
with the spring and roller for positively grip¬ 
ping when the roller Is being unwound and 
for easily releasing when the spring Is re¬ 
winding the shade 

DIGOBR—W Dambbkt, Qrandvlew, Wash 
The InvoHtion pertains more particularly to 
devices of this character eapeclnlly adapted 
for digging holes for fence posts, trees, plants, 
etc Tho device comprises a pair of blades 
pivotally carrievi by a casting, a handle and a 
sleeve slidably mounted thereon to open the 
Jaws of tbc digger and dump the dirt therein 
contained 

DOOR I/OCK—I. Hammeb, 811 East Iflfith 
St, Bronx, N Y , e/o Ooldenberg Bros A Co. 
This Invention has reference wore particu¬ 
larly to a combined permutation and kejt 
operated door lock. The primary object ts to 
provide a lock which may be operated by 
either a key or a combination so that In tbs 
event that the key Is not acoesetble any one 

• (roKHnueit on page XIH) 
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L»aXL-NOTICES 


PATENTS 


J F you HAVE AN INVENTION 
which you wish to patent you can 
^ write fully and freely to Munn <t 
Co for aavioe lu regard to the best 
wa>of obtaining protection. Pleaae 
'■ send sketches or a model of your in- 
j ventiou and a description of the 
> dovioe, explaining its operation, 

; All communications are strictly con- 
5 Hdeutial Our vast practice, extend- 
f mg over a period ot seventy years, 
1 enables us m many cases to advise 
^ m regard to patentability without 
any expense to the client Our Hand- 
i Hook on Patents is sent free on rc- 
t' (|ueet This explains our metliods, 
terms, etc , in regard to Patents, 
'! Trank Marks, Foraign Patents, etc. 
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Annual Sabecnption Rates 
Scientific Amerioan Publications 

KiiuntlUc Ainmbau (established 1845) one 

year 10 0(1 

Sclviitldc Ameilcuii Uhotlily (established 

18T6) one year $7 00 

I'nstage piepald In United Hlates and poaaea 
tioiis, Ueilcu, Cuba aud Panama 
Farsisa Poslats 

Sdeiitific Aitierbnii ft 50 pei ypiii additional 
Hcleiitlllr Americuu Monlbly 72e per year ad 
ditloiial 


'Hie (.'omlilDed siibscrlpllnn inlei and rates to 
toieign (tiiiiirrlee, tnclmllni; CanuiJu, will be 
(ninlsbud upon appibatinn 
llemlt by pvsiul ui txpiesH money order, bank 
_(^tl o r check _ 
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The Falsework for a Big Dam 

{Continued from pope £04) 
face Where the canyon It. not especially 
V-sliupetl, the span rtws not change much 
from level to level The pressure does 
Increaw* toward the bottom, so that the 
iircli must have greater and greater re¬ 
sistive cniMicItv as one passes from upper 
to lower levels. In this Warm Springs 
I >11111, the up ami dowustienm fact's iii 
esseiitlally parallel from the crest to 
level 0(1 or 2,1 feet farther down Hut 
fioin this point down, parallelism is lost 
The tlam steadily tint kens hj the batter¬ 
ing of the ilovviistream fiiee This thick 
eulng (oiuliliieil with some shortening of 
tile siian provides the neci'Bsnry greater 
niid gieatei resistive enpucUj lu two of 
the views, this thickening on the down- 
Ktieiuu. or contnve, side may lie noted 
by oliHcrving the bent trestle posts on 
that sitle 

Tile trt*Mtlt‘work shown In the views Is 
oiii‘ 1111(1 th(‘ Slime trestle in all The eon 
erete Is, however, at various levels 
Where tin* eoiicrete hns risen to a level 
approiuliliig that of the eresL a gtssl deal 
of fht honxontal tiiuhering has Is-en re¬ 
moved unii niitunilly a lot of ohllgue 
liradng is also gone The long aud vertl- 
(iil posts are still lu evidence Hy using 
a s)ngl(‘ trestle stiiKtiir- for the uplnu 
hall of the dam, lh(' iirovislons for liorl- 
; xoiitnl trans|M>rtntlon along the curved 
I length of the dam were simplifled One 
I ihioi and one set of tracks were all tliat 
weie leuuinsl instead ot a reconstruction 
I of tlisir and tiacks at various levels as 
the (tain grew The concrete was dellv- 
I eiisl through liottom (luni|i buckets and 
j th(>se (Msdiarged Into a tlexlblc metal pipe 
' K inches In dinmetei The mixing plain 
I was set at n high level and dtsehnrp(*d 
j into the hiiekels 

Of course, the tiestlework was not the 
i form foi the fill es of the dam .Still It 
supplied Hiippoits foi the temporary at- 
tiK hnieni of the form sheets The con¬ 
stant ciirviitiiri‘ natiiialh sluipllDeil the 
design of these forms, espeelullv on tin* 
npsfreain fact A representative form 
was 1 feet high iind 
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hj (low (‘Is penetr.iting the posi 

The iiosis w<'re seiured to the rising, 
coin rete by an anchor foi each lilt ■ 

4 feel That Is an anchor would he U 
hedded in the ( oik rete, and then a Ixi 
(lirough the post would he secured to i 
’I lie anchors weie niiungc<d to he Hush; 
with the coin rete Miirfaie 

'the dam la HO feet long, 409 feet of j 
this being ciirvoil This Is a crest mens- 
iirenieiU At the base the length is 2(K), 
I feet The spllhva} length of the (rcstj 

J is .'!24 feet When the water Is .I feet' 

(teep on the spillwav, 12.000 sec-ft arc 
liassi'd over This Is probably ample for 1 
i Ihsslh, as the mnxluiiim nin-o(T on record ' 
I is Jess than one half of this i 

I The length of the diini Is divided Into ; 

j nve sections hv expansion Joints These ' 
Joints sre not simple axial planes There | 
is in eneh on one face a rei'tnngiilar d(‘ | 
I iiresslon O'j x 30 Inches In cross aectlon.! 
anil ill the otliei face a similar projectioi 
the two coiietlng There Is thus a 11 
lietvveen the one face and the next and i 
u provision to cut olT seepage The Joints I 
are drained hy long 4 inch pipes which I 
(llschargc at the dam s base 

The provisions for tin watering to 
fairly low level the basin lying haek <i 
the (iani are of ml crest The central ri 
(lilts of the dam extends to the north ] 
On the west side are the sluice vents I 
The water to roach them must swing 
southward paiallellug the upstream face' 
and pass into two Inlets where stop 
planks are arranged These openings are ■ 
In a vertical plane nt right angles to the I 
face of the dam Entering, it swings! 
around a right-angled curve, two con I 
diilts guiding, and then enters the sluice 
ways proper and passes through the base ^ 
of the dam at right angles to Its faces ^ 
{Continued on puflo £19) 


W L. DOUGLAS 

•saS'18.00 SHOES 

Special Shoes $1 f) AA || Special Shoes AA 

Hand Wo^manabip Xl/.Ol/ || StyUah and Durabla Vl.W 

FOR MEN AND WOMEN 
THE STAMPED PRICE IS W. L. DOUGLAS PER¬ 
SONAL GUARANTEE THAT THE SHOES ARE 
ALWAYS WORTH THE PRICE PAID FOR THEM 


YOU CAN ALWAYS 
SAVE MONEY BY WEARING 
WL DOUGLAS SHOES- 
SOLD DIRLa FROM FACTORY 
rOTOU ATONE PROfTT 



They are the beat known 
•hoes in the world. Sold 
in 107 W. L Douglas 
stores, direct from the fac-1 
tory to you at only one I 
prtrfit, which guarantees | 
to you the best shoes that ^ 
can be produced, at the 
lowest possible cost. W.L. 
Douglas name and the 
retail price are stamped 
on the bottom of all 
shoes before they leave 
the factory, which is 
your protection against 
unrestoonable profits. 



W.L.DDaglaa ahoaa ar« abiolutaiy tha b«at alioa valnaa 
(or tha money in thia country. They are made of the 
beat end fineat leethera that money cam buy. They 
combine quehty, atyle, workmanahip and wearing quel- 
itvee equal to other mekea aelling at bigber pricea. 
They ere the leedera in the feahlon centera of America. 
The pncea ere the oeme everywhere; they coat no more 
in &n Frencuco then they do in New York. 


W. L. Douglaa ahoee ere made by the hlgheat paid, 
akilled ahoemekera, under the direction and auperviaion 
of experienced men, all working with an honeat deter, 
mination to make the beat ahoea for the price that 
money can buy. 


CAUTION 

and price le plainly eti 
Sul to eee that It hae nr 


haelet upon havina W. L. 



EARLY IN APRIL we shall publish in book form 
the winning essay in the 

$ 5 a 000 Einstein Prize 
Essay Contest 

together with several others of the best cssavs 'lubmitted, rurcfully ."mlected 
extracts from a comparativel} largo number, and such editorial comment 
and supplementary materia) by the Kin.stem E;ditor us may be necessary to 
cover the subject in its entirety 

Three hundred contestants competed for this iirize, wherever one of 
them has Hucceeded in saying one particular thing better than any of the 
others have .said it, this part of his essay will be found in the book The 
book will therefore be, in eifect, by 300 authors, many of them eminent 
scientists, and will compri.se the best that each one has to give It will he 
the most understandable of the books on relativity that are reasonably com¬ 
plete, the most complete of those that are ruasonablj understandable, for 
the average reader it will bo altogether the best book on the great revolu¬ 
tion W'hich Einstein has effected in the foundations of science 

Every book of any account on relativity that has yet been put out has 
been exhausted within a few days of publication There is one way to 
make sure that we will have a copy of this liook for you—order it now 
The title is 

Relatlvtty and Gravitation 

The price is $2; or by mail, 

cHPhK 11 .voir 

Scientific American Publishing Co. 

Woolworth BuiidinR, New York 
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The Falsework for a Big Dam 

(ConHmted from page S17) 
at point There are two sets of 

itatea' One I>alr la In iiractiCHlly the 
same plane us the upstream face, the see- 
<imi pair Is set unilornenth the up- 
st»eam toe—that la, a little downstream 
from the first set The eontrol nnis for 
the first set reach down the vortical con 
\cx fjfce, while those for Uie second set 
lire provided with wells, of horse-ahoe 
horlJiontal section, which extend up to 
the crest. Both sets of sluice Rates mav 
t>e operated from the top of the (him In 
cose a vncuum forms hi'cause of the flow 
of the Water, at any time, a vibrating 
action of the gatea may take place in 
order to prevent tlie formation of a 
vacuum in the sluiceway between the 
downstream gate and the downstream 
face of the dam, a duct Is arranged which 
leads from the celling of the sluiceway 
up a short distance and then horlxoutally 
to the dara’8 downstream face 

Making Electric Insulators of 
Porcelain 

(Continued fnim page 205) 

Milady Is very proud of the glossy bi>- 
liearanee of the dinner set on her dining 
table But the glaze that gives it a 
glossy sheen Is not there merely for 
looks The cups would not hold coffee 
or tea, and the plates would be soaked 
with grease were It not for the glazing 
I hat renders the more or leas porous 
porcelain Impervious to moisture 

And that is exactly the reason why 
IwrcelaJn Insulators are glazed While 
moisture might not penetrate them ex- 
tensUely, It would cling on the minute 
rough edge's of an unglazed surface and 
tend to create a film of water which 
would Impair their insulating jiropc'rtles 

The glazing consists of the same ma¬ 
terial as the porcelain with the acldltlon 
of calcium carbonate or whiting, which 
cause tlie glaze to melt at a lower tein- 
lierature than the porcolnlii. It is ap¬ 
plied, In the form of a thick liquid, In 
several wavs Small articles are coated 
by means of an automatic sprayer which 
resembles u huge atcimizer and sprays 
the glaze over them Others are spravecl 
hy hand, and still others are dlpiKHl Into 
the glazing fluid 

After glazing the isircelalu Is placed In 
recteptaclc's made of fire-clay resemhliug 
the casserole familiar to the housewife, 
and these are piled In great columns In¬ 
side the kilns—huge stiuctures of brick 
about fifteen fca't In diameter and six 
teen feet high, beneath which Is a fur¬ 
nace Wheu the kiln Is full, the door Is 
walled up with brick and fire clav, and 
the Are started. 

Three cones, called pyromctric cones, 
arc" made from the same materials as the 
porcelain. The proportions are so 
changed, however, that the tip of one of 
these ('ones will heiid ovei at 2t» degrees 
(’entlgrade less thou the melting point of 
the porcelain, while' the third requires 
•JO degrees more to melt It than the jairce- 
luln These cones can Ik' seen through a 
small apperture In the kiln The melting 
of the first warns that the heat Is ap- 
tiroachlng the desired (Vpgree, When the 
second one melts, the fire is carefully 
manipulated so that the beat will not 
rise to a degrc'e that would melt the 
third. 

The intense heat, upward of 1,300 de-i 
grees Oentlgrade, melts the glaze, which 
runs evenly over the outside surface of 
the porcelain, and vitrifies the latter, 
making It a bard, dense, Impervious mass 

After the porcelain has been baked for 
the requisite length of time and the con¬ 
tents of the kiln have cooled sufficiently, 
the articles are removed and tested Not 
cmly must the Insulators meet specifica¬ 
tions as to slae—and that, as indicated, 
takes very careful work—but they must 
be tested for their Insulating strength 
Tlie larger Insulators are subjected to 
tests St from 60,000 to 800,000 vottS. 


The testing is one of the most Interest¬ 
ing phases of the work The spectator 
sc'i's a row of Insulators to which wires 
arc attac'hed The oiierator throws on 
the' cuneiit Down one of the' insulators 
goes a Biilttlng blue' line of “fire” with a 
(ruckling noise The visitor's face tin 
glcH from the electricity In the atmosphc-rc, 
and thcie N a iironouncecl (alor of ozone 
from (he oxygen llheiated In the air 

A Measure of Interior Lighting 

(Continued from page 205) 
involved the making of test objects, sne h 
as ncntrul gray Hpecimens hy mixing 
liliick drawing ink and lamp black with a 
white eemc'iit After being siirfaccsl with 
coarse sandpaper, resulting In good dlt 
fusers, the surfaces were tested for llght- 
rellectlng faetors hy the olmervatioii of 
snrfacs' brightness at intervals of 10 
degrc'c'H A Idca-k of magnesium, a pol¬ 
ished sheet of milk glass and white 
palntc'd eurdhoanl were supidement to the 
lest HiM'cimeiis ahove-meiitloued The 
high reflection faetor obtained for mag 
nc'sinm carbonate was the outstanding 
result of the exjieriments 

Who Shall Work the Farms?—II 

(('onttnued from page ioH) 

Maine', which normnllv prcslnces Oci pet 
eeni of the potato croim in New K'nginnd, 
experienced setbacks in uufavornhle 
weiithc'r, strikes labor shortage's and 
trunsiairralluu embargoes which iiupodeci 
the normal activities 

California plantcsl flo iver cent of nor¬ 
mal acreage of all varieties of Iteaiis 
limns being 90 per cent and other vii 
rU'tles q.'v la-r cent of 1919 New y ork 
planted 00 pc»r evnt’ as many Im'hiis as 
last year, Miehlgan, 15, Wisconsin, 70, 
Colorado, (55, New Mexico, 80. and Idaho, 
UK). This sort of thing cannot continue 
without serious resiiUs 

Not onlv is farm labor scarcer than 
usual hilt it is more indepencleut and less 
etllcieiit, according to retiorts of farmc'rs 
from all scsdloiis of the country Those 
who are nttraited to towns, cltic's and 
public works get more pay and work fewer 
hours than thev did wheu on farms while 
those who remain on the farms are also 
demanding shorter hours 1 here is a 
wide comiilalul among farmers geiiernllv 
of the eight hour-day movement whh h 
Iiromlscs to he the c'luslve bugaboo of the 
future 

Typical reiMirls from farmers arc a|>tly 
lllustiatc'd hy the following A Wlsion- 
sln farmer sens, ‘Iiecreasc'd acreages, de 
creased yields and high prices for focai- 
sttifis are sure to result clue to the farm 
help movement city ward I cannot get 
help I am (Kl yi'ars old and have only 
two hoys to assist me in handling a IKKl 
acre farm I'liless (•emditions right tliein- 
scives I shall finally he forces] to let my 
farm run to wcssls " 

A Mluncsotu farmc'r remarks. "I have 
hired help for .35 years and this Is the 
first season when I was unable to secure 
any assistance in operating my farm 
1 am forced to kchsI the placx' down to 
grass" From Virginia, a farmer wrote 
that his cxjmmunlty was practically with 
out labor Farms that usuullr hire three 
men were using only one and these work 
only eight hours a da.v His neighbor, a 
Tennesseean, says. "If the farm labor sit¬ 
uation continues as now- for two or three 
years longer, a man wlio does not own a 
farm will he denied even drinking water 
If factories and mills do not cut down 
their wages, hard times arc sure to come 
to all ” 

A New York farmer who handles 300 
acres has only one man where he usually 
uses three, He says he cannot afford to 
pay a minimum wage of $4 to $5 a day 
when crops sell at jiresent prices as the 
prexiuction costs more than absorb all the 
inenrae. The sentiment of a number of 
Connecticut farmers Is that they will not 
produce 50 per cent of what they raised 
last year. They cannot compete with the 



wune than twenty-two 
ihoutanj garaget, in town 
and coNnfry, empty Preil- 
O-Lile Gat Tanit may he 
exchanged for full ones 


fVith daylight 
on the runningboard 
who cares for darkness? 

T he bumps and (ara of rough going can not 
in any way affect the rugged Preat-O-Lite Gas 
lighting system. Nor can the range and m- 
tensity of the light be impaired. There is nothing 
to work loose, wear out, nor break—nothing to 
deteriorate. 

A few minutes work requiring no mechanical 
nor technical knowledge, and the Prcat-O-Lite 
Gas lighting system may be installed on any trtick 
— ready for inatant uae during the entire hie of 
the sturdiest vehicle. 

Because of the Prest-O-Lite Gas Exchange 
Syitem, truck drivers mey replace empty Prest-O- 
Lite Gas Tonka with lull ones at more than twenty- 
two thouaond garages and scorea throughout the 
country. Fully charged tanka are put on in a few 
moments with no other tool than a wrench. 

The Prest-O-Lite Gas Tank offers the maximum 
of lighting with the minimum of weight and bulk. 
Because of the solvent employed, the capacity of 
the Prest-O-Lite Gas Tank ia increaaed ten fold. 
A tank meaaurmg only 6 by 20 inchea will keep 
two headlighta burning for 40 hours I 


Our complete line 
of epptiancee using 
only Prest-O-Lite 
Gas and air auit- 
able for soldering, 
brazing, paint 
burning, etc., la 
extensively used 
by manufacturers 
and in repair shops 
everywhere 


There is a Preet-O-Lote Gas Distributor near 
you—write for his name and eddrese. 

THE PREST-O-LITE COMPANY, Inc 
Small Tank Sales Department 
<iwrsl OSicM < Carbide and Carbon Bids . 30 R 42nd Si., N«r Yack 
S99 Eighth Scresi, San Francisco 
In Canada PrastO-Ute Company of Canada, Umked, Tosmto 
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For Gunsmiths, Tool Makers, Ex¬ 
perimental & Repair Work, etc. 



uiii titiTiriii in mini Hiiiiit iiriii 


BRIGGS’ 

ITHERMOSTATIC METAL| 

J, BRIGGS W SONS C9 

I IGnCj.MM.,, , Pmovi 



iuduotricci for Intior on the hniiie of j>re8- 
put prices for farm products, Oregon 
farmers are doing what they can with 
family labor and are letting the rest of 
their Mork go undone They i«fuae to pay 
industrial rates for farm work. KnuKaa 
farmers are trjlng to readjust their crop¬ 
ping caleiidars no as to do withont high 
lirlced help A New York fanner says 
that In his loenlltv wagon are 20 per cent 
higher than last year while the farm help 
is ">(i per ei'nt short romplalnt from the 
Southern Slates In that negro laltor dia-s 
only two thirds the amount of work ]>er 
formed three M'ars ago at one-third the 


ten per c-ent ileen'nne In 
farm labor over last year and a eorre- 
Hisiiidliigh (urPilliMl acreage Indiana 
farmers say that demand for lalmr has 
d«Klined Is'cnuse of high wagon. Fnrm- 
eiK ha%e eut down their operatlonn no 
Mini family labor can handle them Ala¬ 
bama has only 7t) per <s-nl of normal la 
Isir suiiply while Misnisnippl hna onl.\ 
three men aTailahle to do the work 
whleh nsiulies foin men Arkansas re 
jHirts a labor defielt of I,"! per cent, North 
inikota 1ms onh four-tlfths an much la- 
Isir as her farmers need Oklaboiua has 
a lulwir supply whieh la only (HI jK'r <vnt 
of normal 


Practical and Inexpensive Farm 
Building:^ from Willow Saplings 

{('onitnucd fiotn page J0!>) 
the Far Fast, or whether spurred on by 
the mother of Itnentlon, necessity. In ntlll 
a mislerv to some At any rate, and In 
the short time of two dins, according to 
the son who hclpctl him, the barn was 
(Inislicd The willows cut along the 
bniiks of a nearby stream were striiii>c(l 
of tbeir twigs and Ica'cs, and curt,si to 
the site of the building Here the outline 
of the barn was marked on the ground, 
ami jMWts set Into the ground on this line, 
spaced four feet apart The saplings 
were then woven about these uytrlghts 



with the result shown in the accoinpauy- 
iiig iihoto of the bani This single wall 
would offer proieeilon to a lertniu extent 
fioni the weather hnt It would not be suf 
dcieiiL (o withstand the winter blasts 
which Would scsiii he upon them ,S<) a 
second wall was ere,ted about the first, In 
the same wav, and the space between 
them kcjit to six or eight Inches l..ater 
this was packed with straw The roof, of 
si raw laid on sapliuga, which in turn 
were supiHtrted by poles running the 
length of the burn, on the tup of the walls, 
furnished ample covering, though wire 
was woven In and out through the straw 
and the imlos to keep it In place 
And so with the rest of the bulldisgs 
The ismltry bouse has a plank rmif, laid 
over the straw-eoveri<d rafters to keep the 
lcK»se material in plaiv The corn crib has 
but the single wall, which Is sufficient 
Another surprising feature about this 
unique farmstead was the many rods 
cef fencing built of the same material, 
w illow saplings Almost a mile, all tohl, 
Metals Che combined length of the several 


The Four-Wheel Brake Again 

(Conlinueit from page SOB) 

The proper e<|uall»ation of two brakes 
1h ic thing that Is rarely accomplished 
satisfactorily and of course the eqnatlza- 
tloii of four brakes presents still greater 
(llillcuUy Here again the hydraulic 
mc'lhcMl has ucMniitagt's. 11 should'be evi¬ 
dent that perfect equaltaation la oecured, 
that is, the same fori-e Is applied to all 
four brakes since the pressure of the oil 
throughont the system Is everywhere the 
same 'Therefore the forces acting on 
the four brake pistons are equal and the 
brakes are applied witli the seme In¬ 
tensity 

Aside from these advantages the hy¬ 
draulic system appears to be simpler and 
less likely to get out of order. The moT-i 
Ing parts are limited to pistons and cyltB- 


ders The oil leads connecting the master 
cylinder with the brake cyllndera are 
rugged, flexible metal tubes, and it 
should be recalled that great strides have 
iHHm made In tlie construction of metal 
hose In the past three or four years; In 
fact It would not be sunirlslng If this 
were the real reason for the advent of 
this system at this parllcular time It 
Is said that leakage Is quite ImyKWslble, 
Inasmuch as brake nsls arms, pins 
and bushings ur<' entirely absent, metal 
tubing taking their place, one annoying 
Nonn-e of rattle Is eliminate,! Brake link¬ 
age rattles are imifossible where there Is 
no brake linkage, 

A Ditch-Digging Giant 

(Continued from pane 209) 

Between the buckets with semlelroiilar 
cutting eilges, side tnitters are bolted to 
the wheel for hewing tlie ditch slightly 
wider than the buckets, tliereby reducing 
the friction 'The front end of the frame 
conveying the excaxatlng wheel Is 
hooked up to the rear of the platform 
carrying the isiwer cjulpnieuL The rear 
of the frame is support,si on a shoe that 
glides along on the Isittom of the ditch, 
forming a smooth, shallow grmive for the 
dratiingo tile 'The maximum depth of 
digging is two thirds the diameter of the 
wheel Solid biukets are used for sandy 
soils, while skeleton containers, easily 
eleauo,l, are applUsI In sticky ground. 

The machine Is e<|ul|))K'd, when desira¬ 
ble, witJi a cased sbw or shield to hold 
la abeyance the hanks when tqieratlng 
in soil subject to caving The cutting 
siMsHl of this tviK- of tile-trencbiiig ma 
chlnery ranges from 1 to 8 feet a minute 
The varying sixes of this apparatus have 
caiwcitles for digging trenches ranging 
from lIVj inches wide by 4’^j feet deep 
to 18 inches wide by (5(4 feet deep. Its 
capmity for overcoming obstacles Is sug¬ 
gested by Its past perforinaiiceH of slU- 
Ing off tree roots as large as a man s 
arm Then, too unless they are burled 
ileeply lu the soil stones larger than the 
buckets are rolled away 

Solving the Labor Problem—^IV 

(Continued from page 210) 
cult of some of the best "movie" attrac¬ 
tions Here also lectures are delivered 
by well-known specialists In various 
fields of knowledge and travel Another 
appreciated Institution Is the Marysville 
Club, which t,ear8 the significant name 
of "The Half Shell," as being synony¬ 
mous with transparent square dealing, 
the Inference lieing that an unworthy 
oyster Is qiiicklv determined on the half 
shell This organization meets once a 
wt'ck, and lis platform Is occupi»sl by well- 
known speakers of the eoiiiilry, men who 
are big suei'esses in every line of business 
and professional activity The matter of 
providing oiitdisir recreation, recognised 
everywhere Msluy as one of the moat im¬ 
portant elementa in promoting good fel¬ 
lowship In an industrial organization, l8 
greatly favored by the fact that Marys¬ 
ville fronts upon the St Claire River. 
Already bathing lieacbes have been formed 
and there Is accommodation at the piers 
for yachts and small boats so that the 
employee can take his choice between 
rcreatiiiii on land or water. ’• 

Thus far In Its existence, Marysville 
has fully Justified the expectation of Its 
founders, and as Its present population of 
2,000 grows with the growth of the parent 
plant and the several associated indus¬ 
tries which have located here, the ouccess 
of this venture as a solution of the labor 
problem will be followed widely and with 
the keenest Interest. 

Bridges and Civittsatton 

(Condnsed from page til) 
croosing them. Such original hridgw 
were-discovered without dlfflooUy. Man 
hnd only to follow tbe exaippl^ of Um 
poimals in which ohoM aueh maana 
of eacape. In tba caae «C th* avingfeg 


vine, however, the prohlW la twofold, 
since tbe savage waa colled on to decide 
whether to cross It by means of bta faet 
or by means of bis hands. Having de¬ 
cided to cross on bis feet, a second vine 
sfHiiier or later camo Into piny ns a nat¬ 
ural railing or balustrade by Whlcli to 
support himself. Then followed- the de¬ 
velopment of the Wooden bridge. Which 
type has persisted even to the • present 
day. 

It appears that the first iron bridges 
were erected at Oolabrookdale from 1778 
to 1770, Tlie first German iron bridge 
was not built until 1704. Techncdoglcally 
speaking, the wooden bridge falls Into 
three classes: Bridges of solid beams 
and girders, trestle bridges, and suspen¬ 
sion bridges. The Monthuv proceeds to 
show how these various classes wore de¬ 
veloped in many different parts of the 
world 

An interesting cate la the bamboo 
bridge at Rnntepoo, on the Island of 
Celebes It is tielleved that In this 
bridge we actually have the forerunner 
of our modern steel and Iron cantilever 
bridges. As for suspension bridges of a 
primitive tjpe, we find many such struc¬ 
tures In the Interior of western Africa 
and In New Guinea and elsewhere. An 
excellent example of bridge building la 
Uic arched lH>am bridge at Osaka, Japan. 
Architecturally speaking. It belongs to tbe 
girder bridge class, even though cimstruct- 
ed of wood, with the members held to¬ 
gether by an extremely ingenious system 
of ties and wedges In which presumably 
nails and si-rews are as absent as In the 
original Malay bridges verifying tbe fact 
that tbe .lapanese have an Infiltration of 
Malay bIo<si 

Stray Current Electrolysis 

D UK to the fact that return current 
was not fonnerly given the requisite 
attention to prevent It from straying from 
Its fixed and narrow path, electric rail¬ 
way companies exjicrienced considerable 
trouble with vagrant elw-trlclty of this 
descrijitlon wbl<-U bad a predilection for 
wandering through the earth until It 
came In contact with underground pipes 
carrying the munipical water and sewage 
supplies or the telephone or telegraph 
wires. The stray current would run 
along these pipes for some distance and 
finally would Jump back to the street car 
rails—which In the nlugls, overhead trol¬ 
ley system curried tlie current back to the 
power house An electro-chciulcal con¬ 
dition would develop at each point where 
the ehsdric current would leave the pipe's 
whl(;li gradually would cause minute dis¬ 
integration and jKitontlally tbe destnic- 
tion of the plts's. 

Some thirty years ago this phenomena 
first attractisl public attention and It 
was some time Isjfore It was definitely 
ascertained that defective rail systems 
which did not properly confine and re¬ 
strict the movements of the electric cur- 
n*iit which passed over them wore fun¬ 
damentally responsible for the difilcultlea. 
Heretofore, the Iwmded rail Joint has been 
the weakest link lu the return circuit 
and until the popularization and general 
adoption of the welded Joint, tbe uoe of 
heavier rails, better bonds, and aupple- 
mejitary feeders, enormous damage to 
‘municipal pipe systems resulted in all 
parts of tbe country. Bven today with 
conditions much Improved and Street car 
companies exerting every effort to con¬ 
trol stray currenta, the annual damage# 
still are enormous. 

The Federal Bureau of Standards has 
been aiding diflerent cities tU over the 
country in locating refractory pipe Knee 
vjikta have unknowingly bec^e oarriera 
af olmy deotrle current 'Hie woik Is et 
iMotimable valne to tbe cities la qaeetton 
os with the «ipert assistance of Ubd* 
Sam's englsAsn tbe vsighides ot tb« thf’jx 
rent are cootroHed. llm dmhanM for M-w 
stotaoce of this ctaarimter 
Ip aa»ess of the force of Okperts 
for atich octtviaes. 




















Kelly Caterpillar Tires again 
demonstrate superiority 


/^UT in Utah, in a section as yet 
untapped by railroad lines, a 
fleet of fourteen big trucks carries 
the mails between the towns of 
Price, Duchesne and Vernal, a run 
of about 200 miles. 

Winter and summer, over a 
road that climbs through a pass 
10,000 feet above sea-level, these 
trucks have to transport their 
cargoes. 

The rear wheels of each arc 


equipped with Kelly Caterpillars, the 
only tires that have been able to 
withstand the road conditions that 
the trucks have to encounter. Some 
of the Caterpillars have done nearly 
ten thousand miles on this run— 
and still look good 

It is such performances as these, 
rather than any claims that we our¬ 
selves make, that is putting Cater¬ 
pillars on the trucks of Americans 
biggest fleets. 


Made in nizae suitable for trucks of 
all weights and types 

KELLY-SPRINGFIELD TIRE CO. 

General Sales Department, :|710 BroadkirBjr* JIafir 





V£»W OP THB PORT OF NEW YORK, SHOWING BELT LINES AND MERCHANDISE TUNNEL RECOMMENDED BY THE 
JOINT PORT COMMISSION—[S«« pave 
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Hudson River Bridge or Tunnel—Which? 

T Uf; n'liiirt of till' Now ^ ork Now .lorsor I'oit 
1111(1 Iliirlior mwoloiiuioiit ('ouiuiisMoii wlioui 
IilmiH iiro illuHlrati'd uiut ilosc riliod olKowhoro in 
tills i«Miio, would liiivo 1)0011 II iiiiistorlj do( iimonl wore 
it not fur ono tory horloiis dofoot its iilitiiH for lo 
onilniitlii); nil lln^ rijllroiid and dock fin ilitloa of the 
jiort lit inoniiH of ii svstoin of licit rnlltoiidH nri' oom- 
pn'tn'nsir[■ niid in HKioonu lit with tlio la'st judjrmont 
of tti(' inilroud, Nhiiiiiliih' nnd port nuthonlioa of the 
daj Hill when It (Oinos to llio (piestlon of liow hoat lo 
overooiiio till* j-’inat tiatiinil ohstiiolo iirosonfod lij the 
North ItiTcr—the ono ahaoluto fuiidninental in the 
whole (|iioNtioii- Iho CouinilHHlon acoraa to hnto loat Ita 
liroinlth of tisioii, and fiillou into tlie popular error of 
liolltwiiit; I lull, .IS a itreal llioroujfhfnrc for tratfk', » 
tuuiR ‘1 (’1111 ooniiioti' willi a lirldne. 

Not only dooa tin' t'oininlwaion reooinuieud a tiinuci, 
with Ha limited oajiaolti, luit it ia-Hiieakh the operation 
of tills tiinni'l hy nn entirolr new aiateni of nntomatio, 
ori'Wless tuiiiiK, wiiu'li lias no\er heon tried out on a 
larue aeaie, and llierefore will lie e\perlmental in ebar- 
ncter ]‘'urlherinon', (Ins propoaed a\stem la to lie 
iitl)i2('d for a limited iiortion onl.i of the fielsht that 
(omch to New ^ork, namely, that of fiaal and Benerul 
meuliundlae 

'I’hal the ayatem is InRenioiia, and that It would 
protialdy do nil thal la elalmed for It we do not deny, 
hut what we do ilalni la that foial and (roneinl merehan- 
tllae form, at beat, only a limited pan of the total 
freitiht that has to he handled at thta porl The tunnel 
la not dealtfued to handle hulk freiirht It makea no 
lirotlaion for coal, or wheal, nr heavy mnehlnerv, nnd, 
moat aeriouH oinlaslou of nil, it la not ilealtjued to trnns- 
jiort a smnle pnaai'iiKcr, eitlier lon({ dlataiue or aiili- 
iirban, nor will It st'rve for tlie iiassaKc of a aiiiKle 
Biitomoliilo or motor truck aoroas ttio North Hiver. 

in aliort Hie repoil, whiili atnrta out with n wide 
aiir\e\ of the tirolilom nnd an apiiareiit sraa)) of the 
miiltilartoiia and many-aided charaoter of the trattlc 
sltiiiitioM, loads the e\iio(lant (Itl/.en into one corner 
of the iiioliloiu iiiid there lemea lilm The ri'sident of 
Maidinitiin is told tliiif he mn\ Inive a giileker and 
clK'iipo; diliiory of hla food, shoes and clothes, if he 
will fool a lull of Sltbl.lIKkikM), wliiih la what n food- 
aml-dollies (iirrjliin tuiuiol for loiin Manhattan only 
will tosi All eiiUutfed tunnel Msleui, to serve nil 
AliinImUan, would ptohnhlj (ost f-Pai.OW.lMHi 

And how nliout a hrlduo iia a aolutlon of this same 
food and ololhos iiroldoui f What would it (ost and how 
niucli lould It (arr( ' 'I'lio cost, iiu ludiiu; a (tnaaltlea- 
tioii .uiid In ttic .lorsoy meadows, n stsloui of truck 
delivery Irom railroad lars In Jersey direil to sPire 
door In .Mnnhntliin iiiid a marKinal < leva led slandiird- 
KiiKO railway down Itu' wesi side would he the same 
ji2(K),(K»d,(KNi J he (aiiaelty for freight hj uiolor truck 
alone vmuld he over JIHI.IKM) ions [KT (lav, ns lunilnst the 
inaMuuim of riii.mxi tons jier day claimed hv the (’om 
mission for the tunnel for it must he leiueinbered 
that, as aiiuinst Ihe two tiinks iii the tiiiine), we have 
on the 1 dll loot niiperuleek roadvvav of tlie hiidae room 
for I I leu foot separate vehule Liueks foi motor trucks 
It Is evident then, tlinl in lls own reslrhted tleld of 
food and neneinl ui('r< handl“e tradk, tlie tunnel Is out 
luatelu'd four to one by tlie hrlds'e 

Hut earn Inc ceiiernl niei ehuiidise vvill form hut a 
liarl. and a relnllvcly araull p.arl, ol (he servin' ren¬ 
dered Hedliisi' of Its vast sire the hndee will have 
four tracks on its upper deck nnd eichl slandnid rail¬ 
road Iraeks on its lower deck, healdes two triieks for a 
tnivellnc plattorin i.et us consider, then what this 


means in the way of service additinnal to tbftt which 
can he rendered by the tunnel 

Hi (he (Irst place, a carload of freight can be shipped 
from New (Irleaus, St Louis or Chicago direct to 
the shlji's Side at a Manhattan, Hronx or Hrooklyii dock 
vvillioiil niiv handling except from car to ship In the 
second placs', through express trains, no matter over 
vvliMl line they arrive, ean lie run acrims (he bridge to 
a I'lilon station in Manhaftan A third advantage is 
that suburban passengers will Im* carried from Jersey 
towns direct to Manhattan Similar through service 
will lie iivallnhlo hy the trolley car systciiiB Lastly, the 
bridge will affotd a continuous highway for the vast 
aiiiomoblle nnd motor truck iratllc to and from Long 
Island, the Bronx, Manhallan and New Jersey 
'1 here din be no choice betwii'ti a bildge and a tun¬ 
nel The above considerations iirove to a demonstra¬ 
tion that for the some oniliiy of the 

service rc'iidered respi't'tlvely by a North lllver bridge 
nnd a Nortli Utver tunnel will be on the ratio of—well— 
something like ten to one 

Our Merchant Fleet and Free Ports 

T HK iMissession of a great fb'et of slops does 
not In itself constitute a siicvessfiU merehaut 
marine I’nleHS these' vessels are so wisely 
routed and o|>eiat('(l that they are fairly well llUed on 
both the outward ainl return irlps, they cannot bcMsime 
a profitable Investmc'iit There' Is probably no com- 
mc'ielnl entc'rjirlse which Is so siieclnllxed nnd rails 
for such broad knowledge based U|s>n ex)K'rleiice and 
a careful study of the operations of succs'ssful compet¬ 
itors as the shipping business, nnd iinrtlciilarly that 
part of It which is concerned with foreign trade 
As everyone kiiovv.s, ogr sui>reme wartime effort to 
c'cmiitorlmlunce the snhrannne sinkings hy an enonnous 
output of shlpiiiug has left ns in the posM'sslon of the 
ac'c'ond greatest merchant flet't In the world We have 
(he shtjis, and now the problem liefore us Is to build up 
hy every legitimate moans a foreign trade. Incoming 
as well as outgoing, which will keep our merchant 
licet In full operation The subject Is a vast one, and 
wc Intend, Just here, to sjieak mendy of one very Im¬ 
portant phase of It, namely, that of the erc'atlon at our 
lu-inclpal shlpiilug centers of wliut are known as ‘'fri>e 
ports ” 

A free port Is a zone or district which Is excluded 
from the oporatlou of a country's customs regulations 
It is ecpilpiied with docks, piers, pier sheds, ware- 
hoiiNC's, and all the facilities for the loading and nn- 
loailing of shljm and the temporary storuge of their 
enrgoc's Also, within Its strictly dellned Isuindarics 
will he found various Industrial estnhlislimeiits in 
which the raw miiterlnls that are unloaded In the trc'c 
port may Ik> vvoikcd up into various tlnlshcd prcKliicts 
The advantages of such nn institution arc many ('ar- 
goes which are brought to the port for reshlpmeiit to 
liolnts oulside of the country do not have to pay duty, 
and they save the' time nnd expense of haulage to ware¬ 
houses In the (itv Instead of this, thev are unloaded 
nnd storc'd In free-pori warehouses adjacent to the 
docks, and can he rcslilpped nhroud wilhout the delay 
and e\|M'nse of passagi> thnmgh the customs Klml- 
liirly, ravv materials which ordinarily would have to 
[inv duty can he brought to the free port, wcirkcsl up 
into Unlshed products, nnd ('xporti-d free of duty If 
any part of Ihe material so manufactured Is destined 
for home eonsiimptlon, the duties are [lald when they 
pass the frc'c jiort hoiindarlcs 

'file free jairt Is no exiierlment Its manifold ad¬ 
vantages have been proved In several of the leading 
lairls of ICurope, notably at Ilamhnrg, which Is a model 
of lls kind CotHnihngen, Stockholm and (’lirlstlaiila 
have all been set asldi' as free ports hy (heir govern¬ 
ments Hetanse of her free trade policy, the whole of 
Lnglaiid Is one free port, and the heiieiiclal results of 
tlie policy as worked out in that great maritime coun¬ 
try arc too well known to need any elohorutlon here. 

in an Illuminating article written hy Kdwanl N. 
Hurley for the Bureau of Kconomlcs, which has been 
founded for the study of Oallfornla's public service in¬ 
dustries, the advantages of free ports are stated very 
forclhlv He draws attention to the fact that this 
country is an Importer of foreign made products whlcdi 
could well be assembled In a free port territory, both 
for sale in our own customs territory and for reahlp- 


ment free of customs to other countries. The develop¬ 
ment of such Industries would create not only an addi¬ 
tion to the Industry Itself, hut would tend to translijf to 
our own ports manufacturing and assembling, which 
would otherwise continue to lie done abroad to the 
l>euellt of foreign labor and foreign capital. Blveryoae 
who takes a thoughtful and conipreheusive view of the 
years of sharp comrncrelal competition among t^e na¬ 
tions, which He ahead of us, will agree with him that 
the ITilted Htates Government sliould place American 
business upon the same competitive footing as that 
enjoyed hy those protective tariff nations which have 
free port and free zone advantages 

We are glad to note that In the report of Jdie New 
Y'ork-New Jersey I’ort nnd Harbor Development Oom- 
mission a plea Is made for the construction of one or 
more free-port districts at New York A study has 
beeu made by commercial Inturc'sts of the oiieratlon of 
tree ports abroad and legislation has been Introduced 
in Congress looking toward the cstahllalimeJit of such 
In this country. Investigations have lieeu made also 
by Federal boards to determine the sentiment of this 
country toward the free-port project. The advantages 
of the systc'm are so niarkc'd and so many that, once 
the people of this country Is'come familiarized with 
the idea, there cannot full to lie a demand for the 
creation of free ports not merely at New York, but at 
all the leading seaports of the country, 

Romance of Marine Salvage 

T IIEBK is something very aiipeallng about the 
work of marine wrecking companies as we call 
them, or murine salvage companies as they are 
known on the other side of the water; so much so. In¬ 
deed, that the stories which we have piiblUbed from 
time to time of the operations of our own wri>cking 
coiiipaulcB have always been welcomed and appreciated 
The exigencies of the war, and jmrtlcularly the sub¬ 
marine campaign, made a big demand upon ttie sal¬ 
vage companies to which they responded in right royal 
fasbiem, and the Llverixiol Bnlvage Assocluition has 
made a report which shows how positively athozing 
w’ere Isitli the activity nnd the successes of the sal¬ 
vage opi'ratloiis of the war. Thus, we learn that during 
Ihe Ill-fated Dardnnolles exiiedltlou, of flfty-one Teesels 
sunk near the beaches all were stHiedlly rec^lalmecl by 
the wrecking outfit of the association Within a 
jiericsl of ten days in the mouth of June, 1917, four 
steamers, with a total deadweight of 30,0(10 tons, which 
had been lorpc'iloecl and suuk In the English Ohantiol 
were brought Into port It will lie rememliered that 
the “Limr' was badly holed liv gunfire during the run¬ 
ning fight known as the Dogger Bank acllon, and it 
was one of the comiifiny's vessels, the ‘'Banger," which 
brought the ship in, 'J'hls she did by building a coffer 
dam cif tlmbc'r backi'd by cement around the smashed 
armor plate, nnd putting the ship Into a sufflciently 
watertight condition to get home. Another notable 
roscue was that of the "Britannia," a pre-dreadnnught 
battleship, which had torn open lier bottom by strand¬ 
ing on Ihe rocks of the Scottish coast. The hospital 
ship, "Asturias," which had boeu torpedoed, was saved 
by the salvage craft pumping out water from the ship 
at the rate of 12,000 tons an hour. It was the same 
vessel, "Banger,” that brought up “K 13,” sister ship 
to the submarine recently lost during maneuvers, to 
the surface from a depth of fi'ct, and so rescued 
the crew after two and n half da.vs' entombment on 
the sea bottom, So this one vessel steamed from one 
disabled vessel to another until she had covered In all 
17,000 mllesi^and, not cbiileut with that war record, 
she did good work after the armistice In raising 
wrecked British shljis that had lieeu sunk In the attacks 
at Zeebrngge 

That such wonderful results can 1* accomplished Is 
due to the tact that marine salvage Is a highly de¬ 
veloped art, rcMiulrlng special plant,and a wide praotlcal 
experience. If ypu asked a wrecklttg expert what were 
bis most helpful applances, be woqld montten, doubt¬ 
less, con^tressed air, the centrifugal pu^ anA tbe free 
Use of timber, plankldg, and concrete f-WFlie woAld also 
tell you there la no c«t-and-drt#d system that ean be 
given general application. In other words, evefy 
wrecked ship Is a problem In Itselt Inventive skill 
may find methods superior to these, but for the preeenf 
they control the altflation. 
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Industrial EfiBciency 

IndtMtrUl HoiMinK. — Among the latest advances 
In^ndustrlal housing are two model towtiH which 
ha^ been erected by employees of the rubber industry 
at Akron, tihio, known as Firestone I’ark and (ioodyear 
Heights, the latter of which now has 18 miles of paved 
ngreets and is complete with shoi>s, piilillc buildings, 
and welfare institutes. 

Priaon Education. — A movement is on foot at 
Calgary, Alberta, for the estalilisbrnent of a Hvsieni in 
the different prisons of Canada to gl\e some sort 
of business education to the Inmates. A dlspntcii from 
Loudon, England, to the effeel that a movement is hclng 
started there to give men in Wandswortli jail a busi¬ 
ness edpcatlon has given lmi>etus to the endeavor It is 
claimed that a number of prisoners lacked the facilities 
In youth to acquire education to make a living, have 
records of good Ixdmvlor, and if tliey could be given 
some training while in Jail would l>e liettcr lilted to 
take their part in tlie world's work upon iteing released 

From Firearms to Automobiles. — The works of 
au Austrian arms manufacturing (ompan.v in tlie cil.v 
of Ktepyr, UpiH'r Atistrla, arc now manufacturing lilgli 
grade six-cylinder passenger automoliiles and Irmks li> 
u new metlUKl, The end of the war found them with 
an equipment capuide of producing l,(KM),(Klt) ritles and 
Ollier small arms per year Now tliey are making a 
few sporting rifles of the ‘■Mannlieher ' model and shot¬ 
guns During the war the works employisi aliout l.VKMi 
men, they now liuve alMUtt OdOt) Thus fur tlie com¬ 
pany has produced alxuit 4<K» automoliiles; it expects to 
prtxluce diOdO In 10111 and lO.dOd In 1022, and to in 
irease after Unit to 20,000 niaebiues per year It is 
said that the automobiles are in great demand, and are 
now sold In England. Fratiee, the Netlieriniids. tier 
many, Foland an<l Uumunla 

Germany's Artificial Wool is prepared by a proc¬ 
ess which consists of comprcsHlng wool scraps which 
could not otherwise be utlllste‘d—shreds, ends, short 
Htiers, wRsliliig wastes, etc, after treating them with 
certain cliemleal solutions Au Investigation of the 
process develops the fact that experiments to that end 
were eoiHluelod iiersonull) liy Herr Paul Krais, director 
of the ehemitsi-physieal m'ctloa of the (Jennan Ileseareh 
institute for the Textile Industry, at Dresden. Herr 
Krais is authority for the statement that the results of 
his exiieriments were uiisue«»Rsfiil, and that tlie appll 
lation for a patent for this proet'ss lias l>e<>n abandoned 
It appears that It is iropossltile to put the wool into 
solution without H resultant decomposition In his ex- 
[M'rlments Herr Krais subjected to heavy pressuri' 
llirough tidies damp wool under high temperature, but 
the resultant threads did not possess the iiei'essarj 
tensile strength 

Reclaiming Waste and Wipers. — The wash and 
n-clalinlng tstulpmeiit develois’d liy a leading American 
liiuiidry uiHchlnery isimpatiy, makes it isissllile to re¬ 
claim waste some 10 to LI times, and wli>ers some 20 
to ao times The waste and wliiers are lirst plneed in 
a washer consisting of a hori»oiilal rotating tier 
forated eylluder mounliHl i oiiceiitricallj with a sUi- 
llonary eyllmier The wushet is motor driven, and the 
interior is sujiplled with hot and cold water and live 
steam .Several changes of water are iiis'essary, and 
the cleansing oiieralloii takes from >1/4 to 1VI hours 
The drier consists of a centrifugal clinmlHT In vvlildi 
the mulerial is wliirlisl for eight to ten minutes This 
pro<s>ss extracts IKI to Ik'i la-r cent of tlie moisture, and 
the waste Is then read} for dr.vliig The dr.vliig niii 
chine is usliestoB lined, and tlie air passing tlirougli it 
is first heated over steam colls and llien torcisl I15 a 
fan through tlie waste It is said that the rccluluKsI 
waste is as soft and ns alisorlieiit ns when new 

Peat «a Railread Fuel. — Tests extending ovei 
several mouths have iiasscd the oxiierlmenlal stage 
and eoncluslvely demonstrated that iieut, redueeti to 
powder or prepared In the form of briquets, makes an 
excellent substitute for coal as fuel for Im'omotlvcs 
The lUllway Hoard of Sweden, saUafled with the re¬ 
sults of these long-continued tests 011 the State rail¬ 
roads, has recentlj taken over the siieilally constructeii 
plant at a bog near Vlslanda, with a capacity of 3<),lXK) 
tons per annum. The machinery employed is well 
adapted for the purpose of c'onvertlng peat into a 
cheap aud effective fuel with u mluimum working force 
The peat is dried in the oi>eii air as far ns posHlblc 
Only the hardest and driest lumps are used for ordi¬ 
nary fuel, the remainder being convcrUid Into powder 
or briquets. The plant was originally Intended for 
the manufacture of peat powder, hut It was fouiKl 
that briquets were as well adapted for fuel, hence both 
are now being made. The discovery was also made 
that powdered peat becomes a dangerous exploaive 
when subjected to high temperature. 


Science 

A New Type of “Boll Weevil" has turned up. This 
Is a date siulc whicli must lie crudiciUcil or Hie en¬ 
tire date industry of the I’lutisl States will he wiped 
out in two or thrci- .vears 

A Livlngstone-Slanley Memorial.— The tree where 
Stanley met the giciit Englisli iiiisMiiinnr.v-explorer on 
November 3, 1871, at rjljl. in wliiil was formerly Her 
man East Africa, is now marked liv a stone inscribed 
• LlvlngHtone-Stanlev—1871 It allords n (oiivcriieiil 

resting platv for the irreverent natives 

Overalls vs. Paperalls.—England is being supplied 
vvltli iippareiitlj giMid lilue overiills Evervtlilng sev'ms 
all right until the laiindrv Is < ailed m to lejuvenate 
the garment, tlien it is found tiiat Heimuiiv has liceii 
up to tier old trieks and tile tiilnl liiiHi leaves oiilj 
tile butloiiN and the linen poeki ts, fm all tlie lest is 
pajaT cleverlj masqueiailing a- liliie jeaiii- 

Fields To Be "Classrooms.”—Application has lieon 
made for a 1 barter foe a I’liii I’lieilie uiiiveisitv wlieie 
the "elassrooms" will lie the sugar mid iillienpple fields 
lliroughoiit Hie Hliwailaii Islatids Uoik will iH-gin 
III tlie lulior lamps of nil Hie Islamls of tlie group 
The iiistriietors will lie sent to tlie students. Instead of 
waiting for the students |o eome to them Similar 
work has Ih'cii earried on in I’orto Uko, with great ad¬ 
vantage to the island. Hie agi ii iiltiiriii experiment 
station and school la'iiig loeated at May ague/ 

The Dangers of Oirultism.—A Psychical Research 
So( let} composed of eiiiiiieiil piofissors and Hiosc in¬ 
terested 111 tile Hcielitlfli .ispeil of tlie siilijei t lias been 
formed in Hlnsgow The fouiideis (aution those of un- 
traliKHl uiimls that is not a siieiiie to diilitile ill and 
nothing of a Nensntional naluic will lie published or 
tolerntiHl Prof l.iUtii empli.isi/,es Hi(. danger of oc- 
lultism to iK'ople will! aie incapable of uiakliig sharp 
distiiictioiis, ns thev might jimii> (o alariuiiig coiiclu 
slims whlcli wonlil result In a iieiirasHieuli coudition 
of luind 

Recent Egyptian Find.—Thousands of mummified 
iMsIies of tla- saireil Ibis Imve been found by Hie Fieiieh 
saviiiil, M l,Hiau, In Hie iiiidergioiiiiit iieiiopolis of tlie 
fiiiuous rutneil temtile at l>eii .Misliiieli, Egyiit Each 
bird was in an elaliiiralelv deioratisl vase of eoitheil 
ware emiKMidi'd In a sort of lanllHiard formed liy a 
I oiiglotueriiHou of papyri wlilili totaled liuudreds ot 
Hiousaiids of written diKiimeiits M I.niiiu says the 
find was one of the most Imiiortaiit ot Hie late diseov 
cries III Egvptologv The vvoik of dei Ipliering the doen- 
ments will take yeai-s 

Age of the World.—The Abbe Theodore Moroaux, 
lilreetor of DImervatoiv at Hourges, lias nssmlly given 
some estimates of the age of Hie earth and when the 
ptienouienou of life upi>enred on it He isuiHiders 
,'KH),lK>0,(K>0 years alnmt nglit tor tlie age of the earth 
and he thinka that the temperaturo drop|K‘d to a 
point where life could exist alsmi 2'>t),0tHMHKI vears 
ago Man was a comparative newisiiiier and Hie 
•klihe gives only some tens of tlioiisHiids 4>f vears, ilnis 
refilling au estimate of a (ieiiiinn siieiitisi, win, 11- 
lently gave 4(K>,tkHi y..ais as Hie prolintile pel lod for Hie 
advent of man 

A “Weedless Ijiwii.”— -A long-sought fertilizei has 
at last been sei nred alter Iweiilv yeiiis of lese.iiili 
wlileh will slowly .iiiil siiielv e\tir)>alc Hie wissls. 
while permitting the giiish to glow fieelv Amino 
Ilium sulfate Is found to be nioie adviinlageoiis Hian 
sodium nitinte, wlilch tends to iix-ale an alkaline con 
(IlHon of the Boll, es|H‘iially lavoriilde to Hie propaga 
tion of wee'ds Ammoiiliiiii sulfate produies levcrsed 
conditions aud the grass lloiiiislics and Hic weeds aie 
so weakeiievi tliat they aiv crowded out of course 
this plan of fertilization must lie iiualilled, u.s onlv 
gloss tlial is an avid toleiaiil would develop along the 
line of extlrimtloii of the weeds 'I'lie weeds i,,sls| 
must be non in Id toleiant also 

Papal Land Raclamation,—The Papal authorities are 
Irving to liidiiee capital to invest in a reilamatlon 
selieme for the irrlgaHon and voiistMiiieiit riHliimatiou 
of the I’oiitiiie marshes, 'I'lie ihlet town in Hie area 
is Ostia, whleli lu oV) H O was one of the principal 
(Itles of llalv, Imt in tlie Hist lentnry A D. deimslts 
from the 'Tiber slltvsl up Hie liurlior and iiiiiied the 
city 'Tlieu eatne malaria which rendered the whole 
tract very niibealthy 'The idea is to Iniild another 
city near Ostia to relieve Hie Uoimlng situation lu 
Rome, Hie distanc-e would lie oiilv about nineteen to 
twenty miles This would glvi Rome .i mnrIHiiie port 
which she needs badly 'The eiigliieerlng charges wviuld 
he lioruo In connection with the rcH-laiuntlon work of 
the Pontine marshes About Jp.Ki.bOO.dOi) would be re¬ 
quired for the reclamation work 'The acreage which 
would lie salved is very large, but the cabled reports 
as to the exact quantity of land Involved la misleading 


Automobile 


The Automobile Industry.—The automobile busines- 
Is tlie largest uiiimifin Hiring Imsiness of tliilshed goods 
ill Hie world, sovs Madiiiidii, m a recent issue '1 Ins 
year Hie total volnini of Hie iiiitnmotillc, accessory anil 
supply Imsiness in tins coiintiv alone will reiicb 
1,I,4(H),IIIK>,IHHI, i,f wliUli ovei f2,tK)tl,(NH),tXH) will rc-pre 
sent iiasseiiger cars and frin ks 'Tlicrc is one car 111 



Spark Plug Loration Important.—Many cases of 
Ignllloii tioiible Imve been ti.ncd to Hie use of iin- 
[iioper Hpaik jilugs or :o fauliv lomHoii of tliese mem- 
liers .Miinuf.o tuu'ts o| spaiK plugs liave given the 
iiiattei of loiiilloii (siiisidei,ible thoiiglii vluriiig lecetit 
vears, mid Hie ende.ivm l,s to pioiline u Jiliig siiwiuHy 
deslgiKsl 01 adapted for Hie motor for wbidi It is to l>e 
used Tile spin k iihig shell or luise is ((instructed so 
ili(| siiark iKiints will pio|e<l into Hie lomliuslion chain- 
tier It is also Imisirlant to make provision for proiiei 
loollng of the spark plug 'I Ids i.ist named favtor Is 
.III iiii|Kirtunt one tii.it is seldojii given (sinslder.alloo l)y 
iivvneis or lepauiiien who (li.nige tlic sjairk plugs with¬ 
out mukiiig sure Him tliev .ne adiipled to Hie motor 
To (ilitalii Hip grealis-t efllclpniy 11 oiu tlie explosion it 
Is iriiporliiiil Hiul tile spark poliits project into the 
(oiiibusloii chamtier in sui li a wav Hiat they lie siir- 
louiided with c<mi 1 fiesli gas If Hie gap of the plug is 
ioeuled III u I Cl ess or isickct, dead gas is apt to 
.KS'umnlntc iiismt llic imiiuIs, and I'lmiluisHon will be 
minh slowei llimi It would lie with Hie sji.irk plug, so 
the K)>ark pnlnls proleil into llic liiliiKe cliaiinla'r, jier- 
nilttlng Hie sjiurk In take pline in fiesh mixture and 
promote rapid spread of the Ignition llaiiie It will be 
.ippatenl Hial with a piolisiion from Hie plug liodv 
liiiviiig a Hpme iiniund ft In vvhbb Hie liot gases may 
loHesf, tlie plug will l«-ui up inin li (pneker than Hie 
iiiouiiliiig in Willi )i Hie ileal will be coiidueled away 
bv tlie (ociling vvutiM A plug llial liecimies iiented will 
lend to wKil u|) mnl cmlsmUe nun li quicker than one 
in wlinli piovlsions have lieim made lor proper cooling 
t'omposition of Automobile Exhaust Gases.—A C. 
I icldiiei, sisaikliig licloii Hie ('liemnul Sih iety of 
U asliliigtoii reieiillv, ri'poited an exlciislve series of 
invesHgnlbilis iiiiide liv Hie linri'ilii of MIiioh on the 
(omisisitliui of autoiuoliile giisixs in relation to veiitilii- 
Hon of velib uliii liimiels This work lias domonstrntcul 
a immlier of liiiiiortiiiit (sinilusnins as to the extent of 
111(01111)11 te (omImsHon in lUilomiilille engiiich An 
average of ahont t! 4 iht ismt cartioii nionoxlile in the 
I xhuiist gase.s from oil Ivpes of luaeliines tested for 
all conditions of test is lepoilisi 1\ 1th the proposed 
velilele liinuel from Maiiliatlnii to New .fersev tills 
lepieseiits at the full capin Itv of Hie tunnel a dis 
( hnrge of almnt 4l)vl (iihii feet of (iirliou monoxide per 
minute, whlcli would require for propi'r ellmlnution tlie 
iiiovemeiil of HpiiroxlmiUely 1 (MKI.ikki ciiliie feet of air 
per minute 'The i«>rceutuge ot (urlmu monoxide in the 
exliHiist varies widely witli Hie iidjiistmeiit of llie car 
liuietor and the eoiidltlons of driving Tile largest 
larveiilages of (artsiii inonoxule me formed when ae 
ccieratlng or clluildng guides—Hint is, at the Hine of 
gieatest power demand 'I'lie poiut of niaxliniim power 
pioducUoii from an engine is quite difTeieiit from tlie 
IMiliit of maximum thermal eltlelericy At tin |>olnt of 
maximum fiovvei liiher mixture is used tliaii eorre 
sponds eitliei to the point of niaxiniiiui tliermal ef- 
ll(limey or to the point of tlieoretleal nlr-gnsollne ratio 
As a priieHcal matter, tlie la'ht reimsly for giisollue 
lossi's eiiiised liy’ Ineltli lent o)i(‘ratlon is, la the opinion 
ot Dr Fleldner. to he nis-oinidlslied only through mor(« 
extensive use of dasli (sintrol devlims so that the rich¬ 
ness of the mixture oan lie adjiisted by the driver ac- 
cs.rdiiig to the power demands 
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Reorganizing the Port of New York 

Port ComrniisKion Plan for Modernizing the Railroad and Shipping Facilities of New York 



ui'iicritllv iHirallt*! and two milfH to the wfst of tlu‘ 
fciwo\ (’itj wotfrfront, and a third liinor Itolt exfotid- 
lint troiii the neljrhborhood of UidKelleld I’nrk. In a 
Moolhoilv din-j’llon to Ell7.ahethi>ort 

Heavy Railroad Freleht Traffic 

'I’o’eMc riiilroadN reach th(> Port t»f New York Nine 
of thoM' teimhiRte ill N«w Jervcy or Staten laluiid. and 
iliiec ot tlieiij enter from New \ ork State and terminate 
in MHiiliatian Of the 7fl,OR2.taKI toiia ol freight moved 
Inlo, onl of or throiiKh the l*ort IHnIrlct in 1D14 hv 
the rnilroiidN, .'iii.S.tlJ.OOO tons were bnniKht in !>} rati 
Ol tln-se r>:t,:ir>!i.fMH) tons of frelBhl, n4,H-tr.,(P0() tons 
unisisled of fuel and ore Aiso, there were 4,(HKl,(lbd 
ions of cram and mill prodiids anotiier 4.b<)bblSi tons 
of otlifi foodstuffs, and .vet another 4,ntKMHI0 tons of 
Iniildlnc malerlals 'I’he remuliilnc ilJlT.tHMl tons wen- 
classed as mtscidinncous I’nutlcnlh all of the fuel 
anil oic tonnace \M1S disinhntisl locnliv lit Hcliler, 
alxmt oh iier (sait of tlie miscclinneoiis frelclit was 
Imndhsl hv ciu-tloaf, and 4h poi coni of the fisidsiulTs 
olher than criiin was also luindlcd hv (iir-Iiont 

t iidci cvlstliic conditions, the taiious lailro.ids run 
to tin'll o\Mi treiclit terminals at the voiterfroiit, and 
Iheie IS iiriictically no means liy which frcicht cars 
cmiiinc In by one railroad inn rendlh he li niish i led hy 
rail to any othci railroad for trans|iorl to Its destiiiu 


car inlo atuall trailers, which measure three feet by fll» 
feet, and the trailers will be hauletl alolUF the platform 
and loaded side by side into the nutomattc electrical 
cars, each of which will hold twelve trallera and'^wlU 
he somewhat larcer than the ordinary tsix car. These 
cars will be made up into trains of eight, which will 
lie operated electrically and automatically, and will' 
run at an average speed of 18 2 miles per hour 
through a timnel lielow the Hudson River which will 
emerge in the nelicldKifhood of 47th Street, Manhattan 
This tunnel will lie built at a depth of about 80 feet' 
liolow strc'et surface, so as to avoid interference with 
future extciislmis of our subway system. The tunnel 
will extend southerly tmlow Manhattan Island from 
47th Street lo Ihe Hattery, nnd at Intervals there wilt 
!«• loi'ated above It at street le%el, large storage and 
distributing wnrehonst's The cars, each with Its load' 
of twelve trailers, will he raised one at a time by an 
electric elevator to the warehouse level, wliere the 8 ft. 
hv tl ft trailers will be run out to the platforms. The 
eiutity ears will ho moved firyvard to (lie other end of 
the building where Ihev will tie lowered by elevator to 
the tunnel ley cl, nnd retiirnwl to the New Jersey dis- 
trlhutlug yard by way of a tunnel lielow the Hiwlson 
River at the Hattery There will he no train crews, 
(he moyement of the trains hping entirely controlled at a 
central dispatcher’s office 




Such, In brief outline. 
Is the system by which 
the Commission pro- 
jsisi's to handle the dis¬ 
tribution of foodstuff 
nnd light merchandise. 
It Is estimated that the 
total cost of this system, 
which will serve Man¬ 
hattan from Central 
I’arU to the Battery, 
will he slightly over 200 
million dollars. The 
rectangular loop shown 
on our mai> embracing 
Central 1‘nrk and ex¬ 
tending to Harlem, with 
a dlstrihuiion yard lo- 
latwl on Ward and 
Randall's Islam], in not 
Inrludcd in the present 
nrhniie, hut will be 
constructed when the 
lircBcnt plan has proved 
Itself in practical ojiera- 
tUm The cost of the 
upper looj), together 
with Its Hudson River 
tunnels, distributing 
yard, et cetera, will 
lirohably be about eqnal 
to the eost of the first 
system, or approximate¬ 
ly rJOO,000,000, making 


Typical automstic-electnc terminal of the proposed freight tunnel 


a total of $400,000,000. 



tloii The (oiistnictlon of Ihew' belt linen will solve that 
problem at a stroke, by rendering mir whole railroad 
system ot the T’ort of Vew York thoroughly fluid or 
elnsth' 

Automatic Electric Tunnel System 

The esMciithil elements of this system which is de- 
sigiiisl for meeting the food and general merchiindllie, 
or less-thiiii-cHrload lot. traffic (shown In dotteil white 
lines on oiir hlrdseye view) are- (1) a licit line rail¬ 
road In New Jersey reaching all of the New Jersc'y 
railroads that give pler-stiitlon seryhe. (2) a Joint 
yard nnd transfer station on this holt line; (,S) two 
parallel staiidard-gHge trn< ks running In a Usip In 
seimrnte tunnels from the New Jersey yard to Man- 
h.ilfan and Inu-k , (4) a series of raidllple-story freight 
terminals iilsiye the loop In Manhattan, with ear ele- 
yaiors from the deep tunnel to the stieet surface, (fi) 
a Hepariiie (onneetlon and transfer station In Manhat¬ 
tan for the New York Central UaHroad . (tt) a fleet of 
s|a‘(inl electlieallj-operated I'ars with a fleet of small 
1'oiir-w'lKS‘l trailer tnioks 

At the transfer yanl of this electric tunnel system in 
New .Tcpfxu, there will he fwi'iity-fonr long parallel 
platforms, eaih with a staiidanl railway track on one 
side and an automatic electric track on the other side. 
The freight will be nnloaded from the standard railroad 


Kind of Traffic To Be Handled 

It is the opinion of the Commission that virtually all 
the traffic now handled at the railroad pier stntlonB 
and at the freight houses of the floatbrldge terminals 
can lie handled economleally by this system The 
heavy freight of the float-bridge terminals cannot be 
accommislnted In the proposed tunnels and these termi¬ 
nals, it Is considered, should lie retaln«l, The HL 
John's Hark terminal of the New York Central nnd the 
New' Y'ork Central tracks In Tenth and Eleventh Ave¬ 
nues wouldHie 1 emoved. The new system would be 
able to handle the milk supply and other perishable 
food; It would he well adapted to the handling of 
express packages, and It Is believed that beoauae of the 
atisence of delays, ami the expedUloris and well-organ¬ 
ized delivery at the twelve warehousee In Manhattan, 
the food will be rey-elved in New York in a far more 
fresh and wholesome condition than under the ex¬ 
isting methods. 

An Excellent Plan, but Toe Limited 

There can be no doubt that If this new automatic 
tunnel system develops no unforeseen defects, It will 
he an admirable method ot handling that part of the 
traffic at this port which Is included uod^ the gen¬ 
eral descTlptloo of lesa-tban-catioad lota, such a# food 
{Continued on page ttS) 
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Betier Railway Ticket Sdling 

By Ralph Howard 

E OBRYBODY remembers the old-fashioned ticket 
racks In the rallroud station, which hold throiiRh 
rkkets stretched out at full leiiKtli; and everybody has 
seen the aBeut drag forth the desired form from one of 
ihcse racks, much as a protesting earthworm of gigantic 
iiroportloiie might be dragged, unwillingly, from tin bole 
Hut thia sort of thing Is now of the past, and with It the 
noeesslty of the ticket agent’s walking the length of a 
large roam In search of a through fkket to Saltna, 
Kan,, Tla I-ackawanna, Wabasli and Uoek Island, or 
some other cruel and unusual combinotloii of routes 
which tlm Itinerary of the would-ke paKnenger might 
(■all for. , The New York Central has had In oiieratkm 
for a BUfflclentiy long time to demonstrate Its success, 
a brand new system, bastsl upon the ‘'tMirtnlile ticket 
lase.” By this system, according to Its iirescnt 
sponsors, a passenger may Ik> aceomimslated with an.\ 
kind of ticket—railroad, through or ka al, kulLman 
sliHiper or parlor car, to any point—at one window. It 
involTes oomblnlng la one compact cakinet—thn-e feet 
nine lifches wide, two fwt dei-i) and seven feet high— 
,iny and all tickets a traveler may need. In It the 
long thnmgh ticket* are folded for the first time. In¬ 
stead of hanging on hooks at a lengthy general case 
used by all sellers, which meant extra steiis for all 
(ierks 

Kvery ticket—over U.tKK) forma In all—la at the 
seller's elbow Where the clerk used to walk 1(' lo 1(M» 
leet, while tlie buyer fumed, the ticket Is now within 
reach A statistical sharp flgure<l tlint—with .Kt feet 
the average round-trip of a clerk for a kuig diatanee 
ticket form In the forty largest city tormlimla —the 
elimination of this trip will save, together with the 
passenger’s journey to uiiotJier tit ket window, several 
hundred thousand steit* each working day 
This new ticket ease, tested and now used at lirnnd 
Central Terminal, New York, has greatly rellevc>d con¬ 
gestion at three ticket windows, amt the long queties of 
impatient waiters often seen at depots 
The new s.vstem has so lnereas<v(| •capacity and elli- 
eieiiey that the liuildlng of additional windows—at a 
cost of a Quarter of a million dollars and sacrltice of 
architectural lieaut.v—has been rendered unnwessary 
at (irund Central, and the public Is receiving an unpre- 
eedentod st'rvlee 

The new ticket case permits n flexible system by 
which capacity may be expanded Instantly, to care for 
the rare '‘peak load" of travel Kach case la a complete 
lolling ticket oftlce and, If demanded, a score can l>e 
placed In the open concourse to take core of football 
or holiday crowds 

The Now York C.cntral has thlrletm ticket windows at 
flrund Central Terminal—live through or Interline, 
live local, ami three Pullman Formerly three clerks 
Joined In using Pullma,i ami through railroad ticket 
cahlneta, involving n walk from the buyer to ease and 
I'eturn of as much as forty feet Now each clerk lias 
his own case loutalnlug every kind of ticket at his 
elbow; he need never leave his customer, and his steps 
and the travelers patience are conserved. 

Formerly when ticket clerks changed, the window 
W’as closed and the stallon put out of service, while the 
accounts were audited The new case makes this un¬ 
necessary, the result being that each window Is 
available for use KW p«'r cent of the time, greatly In¬ 
creasing the capacity of tlie office 
The New York Central’s lead In tills Improvement 
already Is lielng followed, and the portable case system 
has been approved for Installation In the Cnlon Station 



The compact portable ticket cone that takes the 
place of the inconvenient racks nt lung familiarity 


at WiisUingtoii, If C, nt I’eiin-iv Imimm Station New 
york City, and other large <-enteis 

Rats and Canvas 

I N the eternal struggle against the dcjiredafloiis of 
pack rats and f>thei rodt-nt**, the Mount Kose (»b- 
servatorj has found where tin or elose-meslKsi wire 



This horse-collar has a capacity of several quarts 
of Illicit "hootch” 


netting Is not easily available, that heavy canvas liags 
are the roost feasible reeeptm les for bedding and any 
material whoso smell Is not pungeiitly attrmthe On 
onlv two occasions hi fifteen years have riMlents 
gnawed through cnnvn.s other fabrics, however, are 
no barrier and paraffin proofing is a positive ntiraetion 
Washing imwders are no deterrent to eonsiimlng the 
paraffin cartons In which tliey are placed 


Outwitting the French Customs 

By (ieorge F. Paul 

IR has pviilenti} sliaipened the wits of the 


1 iJiodiicts brought Into 
ii'timcM grow a trifle lav 
Iv w bi'i. the driver of 
I friend that they trust 


gallons Ilf smuggled oil were coiilisi iteil WInIe Ibis 
evimiiiintioii w.is in progress one ol tlie poliie nolleed 
(bat llie horses wo|i reimirkiilih litrgi' nml peeuliar 
eollars He oiilereil the diner to leniove tlie collars 
from Hie hoises neiKs anil w lieu tins was done it was 
rliseoveied that tlii‘ loll.irs weie liollow and so fitted 
up Ibal they i ould hold oil Nevsiless to sa,v the rarixir 
of this paituulnr man ns ti smuggler ended tlint day 

't his experlem e seeim d to arouse the Inspet tors at all 
of the oltv g.ites 'I hi’j almost tiiiiiisl wagons .ind 
enrts iQiside down In their cfloits to detdt any smug¬ 
gling One ot tbeir first liiiuls was a inagnilleent 
funeral wrealli lhal seemed umommiaily lienvv When 
Some of the lloweis were removed anil a tap unsi revved, 
tliiee Jugs vveie lllleil with the wine that was being 
smuggbsl tbrongb Some nbnormall.v large cabbage 
heads were examined eloselv , eai It eontnlmsl nearly 
a <iuait of wine in a tint llask bidden in tlif' heart of 
file eahliage Roils of cloth also aroused the siispl 
(Ions of the liiHiieitors 'I'hese rolls were found to 
have genuine ebitli nt the ends so as to present the 
pro|ier uiipearanee, but in the middle was n liandv re- 
eoidnde i aiiable of containing several bottles of wine 
or oil 

Kven the eusliions on which the drivers sat were 
)iress<sl Into the smuggling service Of course they 
were made hollow and filled with flat tanks that were 
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From the Einstein Contest—IV 

The Principle of Relativity—A Statement of What It Is All About, in Ideas of One Syllable 
By "Shinglewood” (Hugh Elliot, Chislehurst, Kent, England) 


T he liivnrliiiici' of llio InwR of niitiiro wok oho of 
Iho nioHt iiopuliir tlionioH of iiluotoeiitli coiitiirv phl- 
loRophy J'dr It WHS not till last (onturj that conorul 
ac'ceptanoo was aciordod to the doctrine of the “Uiii 
formitv of Law," adnnihrated In ancient times h> 
KpUunis and l.uiretluH It la now u cardinal axiom of 
•clence that the same cimse in the same condition', is 
always follow e<l hy the some effect There exists In 
nature no indeterminate element , all things are Ko\- 
erned hy fixed laws, and the discovery of these lows Is 
the main huslness of selenci' 

I/I tr nn'fi^art! to t/uard ai/ainst rradinff into thin 
ttati-mcnt an (mintou/i tcica of llu' content of ii "lau' 
of nature" Su(h a laic t* of roiirnc not an eiiat tmeni 
of any tort, and it it not evm to he thouyht of at an 
actual cj’ptanatton of the how and n hy of the phenom¬ 
ena uHth whtth it hat to do ft really It nolhiny hut 
an eo'prettlon of our laliof in the pronouneement of 
the prceedlnp paiayaph that lihi eoiulitiont do pro¬ 
duce like r< tuitt It It a predii Hon hated on putt ex¬ 
perience, and i« of I'otui nicicly in that patt exporieno 
leads 111 to trcillt itt w t uracy The lompottlt ittay 
hy nine contettanti and the Einttcin Kditor, which 
appeared m the Siikmiip Amhik for \farch 5th, 
ditcutspt thit tjunttion of Ihi reality of natural latct, 
and thould he eontuUed In connection icilh the pretent 
contribution ] 

This (treat phllosoiihle principle was derived of course 
from file stiidv of nntttral seienc*' i r , from ohserva 
thins 011(1 exiM'rlraents conducted upon the earth Their 
eomprehenslvenesa Is therefore llrulti'd by the fact that 
the observer Is always in a state of rest, or nearly so, 
as Lompared with the earth All ob 
servers upon the earth are moving: throiuth 
space at the same velocity and it was 
liossllile to arituo that the uniformity of 
law ml(fht only indd grood, when experl 
monts were ((inducted at this voloeity 
An ohseiNor moving: at very different ve¬ 
locity nilKht discover that the laws of 
nature under these new' eondltlons were 
somewh.il different 

Such a new luuld Indeed rawer Is’ very 
plausitile, for motion is only a relative 
eonceptiim Itnagdne a universe loiislat 
Ing of Infinite 'empty" space, in which 
there Is poised a single material body 
How ahull we determine whether this 
body IS lit rest, or whether U is moving 
at high or low velodiv through sjuKe' 

It Is never getting nearer to anything or 
farther from anything, sime there is no 
other tiody fur It to get neari'r to or 
farther from If we say It is moving at 
a uniform velocitv of a thousand miles a 
second, oiir statement renllv has no algnttleanee We 
have no more reason for affirming that It Is in motfon 
than w( have for aflirmliig that it is at rest In short, 
then* Is no such thing as absolute motion the eoneep 
tlon of motion otilv arises when there are two or more 
iKKlies changing their position relatively to one an- 
other 'I’his m what Is meant tiy the lelativitv of 
motion It seemed therefore Improhnhle that the laws 
of natiiri’ would he dllletent If the ohserver were 
moving at high velocity , tor the movement of the 
observer is not an ahsoliite ipiuntltv, hut merely a 
statement of his relation to other bodies, and If there 
were no other liodles tlie statement Itself would be 
meaningless 

Now among the (■stahllshod laws of nature Is that 
which SIS'! Ifies the velocity of light moving through a 
vneuuni If the laws of niitiire are invarlahle, this 
velocity will alwiivs he the same itiit consider what 
Would hapfien under the following elreunistances 
Suppose that we are at lest, and that an observer on 
another body Mies pust us at l.'Vi.ddd miles a si’eond 
Suppose that at the nioineiit he passes a iilecc of flint 
projecting from him gia/es a pU’ce of steel projecting 
from ns. giving rise to a spark and that we both 
thereupon act ahout to meiispre the velocity of the 
light so jiroducx'd After one second, we should find 
that the light had traveled ahout isildot) miles sway, 
and sime during this second the other ohserver had 
travehsl 150,(XK) miles, we should Infer that the light 
traveling in bis direction was only about .‘hi 000 miles 
ahead of him We should also Infer that he would find 
this out by his experiment, and that he would estimate 
the velocity of light as only 36,000 mile* a second in 


his own direction, and 338,000 miles a second In the 
oppoaite direction. But if this la so. then that law 
of noture which specifies the velocity of light Is quite 
different for him and for us Uie laws of nature must be 
dependent upon the obaerver’a motion—a conclusion 
which appears incompatible with tlic idea of the rela 
tivity of motion. 

And It ai) happena that it Is also contradictory to 
exjicrlmcutal conclualona Experiments undertaken to 
settle the point show that each observer finds the same 
velodtv for the light of the spark, and after one sec 
ond, each observer finds that the light has traveled 
180,000 miles from himself But how Is it poaslble that 
when It bus traveled 188,1X10 miles in the same direction 
us the other obaervor who himaelf has moved 1.50,000 
milea meanwhile, he should still think It 188,000 miles 
ahead of him’ That Is the initial paradox, and since 
there Ima been no room for error In the exiverlments. 
we are forced to conclude that there was aomething 
wrong in the assumptions and preconceptions with 
which w(‘ started 

There can in fact be only one interpretation If 
we each find that the light has moved the same num¬ 
ber of miles in the same number of Sfxxinds, then we 
must l>e meaning aomething different when we apeak 
of miles and seconds We are s|a'nklng in different 
languages Some subsidence has oc< tirred in the foun¬ 
dations of our systems of measurement We are each 
referring to one and the same objective fact. but since 
we (h’scrlbe it quite differently, and at first sight In¬ 
compatibly, some profound alteration must have oc¬ 
curred In our percept ions--a 11 unsuspected by our 


■selves It has been shown precisely what this altera- 
(lon la A body moving at high velocity must liecome 
llnttcncd In the direction of Its motion , all Its measur¬ 
ing apparatus, when turned in that direction, la short 
eiied. So that no hint of the flattening (an he obtained 
from It Kiirthermore, the standards of time are 
lengthened out, and clocks go slower The extent of 
Ibis alteration in standards of ajiace and time la stated 
in the equations of the ao-called Lorentv. transformation 

VVe are uc( ustomed to describe siiH<e as being of 
three dimensions, and time as being of one dimeusiou 
As B matter of fact, both si>ave and time are ‘‘Ideaa." 
and not Immediate sense-perceptions We jiercelvc 
matter, we then infer a universal continuum filled by 
it, which we call sjiace If wo had no knowledge of 
matter wc should have no coiHcption of apace Simi¬ 
larly In the case of time we perectve one event f(vUow 
lug another, and we then invent a conMniium which 
wc call time, as an abstraction based on the sequence 
of events We do not see space, and we do not see 
time Thev are not real things. In the sense that mat¬ 
ter is real, and that events arc real They are products 
of Imagination • useful enough In common life, but mis¬ 
leading when we try to look on the uiitversc as a whole, 
free from the artificial divisions and landmarks which 
we Intnsluce into it for practical convenience Hence 
it is perhaps not so surprising after all that In certain 
highly transcendental Investigations, these artificial 
divisions should cx>a8e to be a convenience, and become 
a blndraiKc 

Take for Instance our conception of time. It differs 
from our conception of spBc« In that it has only one 
dimension. In apace, there Is a right and left, an op 


and down, a before and after. But In time there Is 
only tiefore and after. Why should there be this limi¬ 
tation of the time-factor? Merely because that Is the 
verdict of all oiir human experience. But Is our hu¬ 
man experh'nce bas(‘d on a sufllclently broad founda¬ 
tion to enable us to say that, under all conditions and 
in all parts of the universe, there can be only one time- 
direction? May not our belief In the uniformity of time 
be due to the uniformity of the motion of all observers 
on the earth? Much In fact Is tlie postulate of rela¬ 
tivity. We now believe that, at velocities very differ¬ 
ent from our own, the standard of time would also be 
different from ours From our juilnt of view, that dif¬ 
ferent standard of time would not be cxmflnod to the 
single direction fore and aft, as we know It, but would 
also have in it an element of what we might call right 
and left True, It would still he of only one dimension, 
hut Its direction would differ from the direction of our 
time It would still run like a thread through the 
universe, but not In the direction which wo call straight 
forward It would have a slant In It, and the angle 
of the slant depends upim the velocity of motion. It 
does not follow that because we are all traveling In the 
same direction down the stream of time, therefore that 
stream can only flow In the direction which we know 
"Before" and "after" ore expressions which, like right 
and left, deiieud upon our personal situation. If we 
were differently situated. If to be precise we were 
moving at very high velocity, we should, so to speak, 
lie facing In a new direction and "liefore” and "after" 
would imply a different direction of progresa from that 
with which we are now familiar 

But kfter all, the objective universe Is 
the same old universe however fast we 
are moving about in It and whatever way 
we arc facing These details merely de¬ 
termine the way we divide It up Into 
space and time The universe Is not 
affiu^ted by any arbitrary lines which we 
draw through It for our personal conven¬ 
ience For practical piirposea, we ascrllie 
to It four dimensions, three In space and 
one in time Clearly It the time direction 
Is altered, all dimensions both of space 
and time must have different readings. 
If, for Instance, the time direction slopes 
away to the left, as compared wltli ours, 
then space jneasurements to right and 
left must be (xirrespoiidlngly altered An 
analogy will simplify the matter 
Kuppose we desire to reach a point ten 
miles off In a roughly northeasterly direc¬ 
tion We might do so by walking six 
miles due east and then eight miles due 
north We should then he precisely ten 
miles from where we started. But suppose our com¬ 
pass was out of order, so that Its north pole pointed 
somewhat to the west of north Then In order to get 
to our destination, we might have to walk seven miles 
in the direction which wc thought was east, and a 
little more than seven miles In the direction which 
we thought was north We should then reach the 
same point as before Both observers have walked 
according to their lights, first due east and then due 
north, and both have reached the same point the one 
observer Is certain that the finlslilug point Is six 
miles east of the starting-point, white the other is 
sure It was seven miles 

Now we on the earth are all using a compass which 
jHiInts In the skhie dlrecthai as regards time But 
other observers, on bodies moving with very different 
velocity, h^c a compass In which the tlme-dlroctlon 
Is displaced as compared with ours. Hence our judg¬ 
ments of distances will not tie alike. In our analogy, 
the northerly direction corresponds to time, and the 
easterly direction to space, and so Ipug as we use the 
same compass we do not differ in our meaiurcmetits 
of distances. But for anyone who has a different no¬ 
tion of the ttme-dlrectlon, not only time Intervals but 
space distances will be judged differently 
In short, the universe is regarded as a spacetime 
continuum of four dimensions. A “point" In space- 
time la called an "evenf—that which occurs at a 
specified moment and at a siieclfied place, The distance 
between two points In space-time la called their 
"interval.” AH observers will agree as to the magni¬ 
tude of any interval, since It Is a property of the ob- 
(CoHtiHuad on paye HdS) 


r HE essay by "Shingleivood," presented heretnith. is probably the 
second-best produced by the Einstein contest It vox the last one 
eliminated tji the Judges, being the only one that seemed adetjuate 
to accompany the wnning essay of Mr Bolton in iaJfmg precedence over 
that of Dr Murnaghan, rvhich appears in the current SCIENTIFIC 
American Monthly; and tt is certainly third to no other essay than 
Dr Murnaghan s It null be seen to be distinctly more elementary in 
tone than Mr Boltons, Indeed, had it not been for Mr, ElHot's un- 
f01 lunate concluding paragraph tohtch we have suppressed, hu uncer¬ 
tainty on the fundamental character of a natural laty on ivhich we have 
commented, and his tendency by ivay of emphasis to say the same thing 
in too many different mays, his greater simpbcity of outline might have 
earned him through. In any event, hts essay is emphatically a contnbu- 
lion to the popular literature of relalmty — The Einstein Editor 
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The Balky Motor 

Some of the Things to Look for When the Automobile Refuses to Do Its Duty 

By Victor W. Pajre, M.S.A.E. 


T HBUE Is nothin* more annoying to the average au- 
tojnuhlle owner than motor trouble along the road, 
and while this ran he prevented In most caHes hy care¬ 
ful and systematic Inaiwctlou before starting on u trip 
there are certain minor dtlflcultloH that are npl to 
occur no matter how careful the motor is looked orci 
If a motor refuses to start after oiieratliig in llie propei 
manuer^for a considerahle rime the ditlleultv K usunlly 
one of minor iraiKirlaiice thnt cun he loeiited tiuickij 
by a systemutle luvehtlgutlon of tlie various luuilinrv 
parts which arc nc'cessary to motor oiierntion Man,\ 
motorists Iniinisllntelv start to change tlie carburetor 
adjustment when trouble otsuirs, but this should not he 
done until the following points have liemi clieckisl 
over and it Is determined that the earloirotot Is 
really at fault First make sure the gasoline is reneh- 
Ing the carburetor float (hamber and tbm It Is pine 
gasoline and not water and rust that All that memlier 
Open a drain cock under the spray non/.le, oi detio li 
the gasoline coupling at the float (hainlHT to nihwv nnv 
water or sediment thnt uiiiv have collectisl at those 
iMilnts to drain off. If the engine is not puivided with 
a priming device make sure tluit gosollnc reaches the 
cylinders by Injectlug some through u priming coek 
or the opening obtained b.v removing the spaik plug 
Next make sure that u spark occurs by detuibiug the 
aecondary wire or high tension cable from the spark 
plug termlital and hold It about one-elgbth or one- 
fluarter Inch away from some metal part of the motor 
while It Is cranked Watch tor a spark to jump the 
gap as the motor Is turned over, then try the com- 
jiresslon of each cylinder by using the emergency hand 
crank Instead of the starter, turning off the ignition 
switch iind opening the throttle wide A dt'clded re 
alstance to cranking should be felt In each cylinder 
as the piston reaches Its compression point The next 
thing to do Is to iliwk over tlii' spark timer, to make 
sure that the spark oeenrs when the piston In each 
cylinder has readied the end of Its compn'sslou stroke 


and before It starts hack mi what is iiormullv the 
power stroke If the gas renches the ivllnders and the 
eompresslon Is goml and the ele< tru spark t.ikes plius‘ 
ut the right time there is no lensmi vvliv ihe engine 
should not start easllv unless < miditloiis aie extreuieh 
unfavorable, siidi as a ver.v mid umtm <ii mi< niih <lrv 
pistons 

If the inspeetion has disclosed Ibal I la re K gasuHne 
in the Moat diambei that tbi> ignilioii ii,, m, 

and tile Ignition spark o.eiiis at lla plug and Ibi 
motor still refuses to stall the following suggestions 
iiiiiy be of value Tile eliokei valve does not dose 
The eliokei ma.v linvc been used too niudi iiud the (vliii 
ders tbaideil vvitli gasoline in vvlileb disc tlic ciigliic 
must (le iraukixl with the choker and the piiming mcks 
open till giisoline cMess Is imiioved 'Ihe spark inav 
be timed wioiig by having the rotm member in the 
timer moved nrmiiid so thnt it odiiis In the ivUnder 
that IS not on the eompiesslmi stroke due of the 
valves maj fail to (lose iiioperlv oi the valve spring 
inav lie lirokmi The p\hiuis| valve imiv la leaking 
bHdl.v. The viilvi's inav he timed wimig—a viuy rare 
mrurrenee The biitury inav he wiaik 'I h« spark 
plugs may bo oudiv smitmi m have too large a gap 
belvveeu the plug points, 'I'be gasoline mav be of verv 
IMior quiillty The spnrk iiiiiv not lie far enmigli ad- 

If the Ignition has Isaui lound to he fiiiiliv which 
eontUlloii Is deternilmal by iisi ert.ilning ibal no spark 
oeenrs ut the spark plug gap when the lesi Is made, 
the following points should be given <onsidepatiou 
the batterv iiiiiv Is' de.id oi one lell of llie balterv uiiiv 
have fulled A lest sboiild be made with a metal < on 
mudloii u< ross Individual cell leniiliiiils '1 be biUlerv 
ground coiiiiei lion mar be broken Then' ninv be a 
broken diiilim lion or .short ein uit between the batterv 
and the Iguitton eontnel bieaki'r Test fm s/iaik at the 
brenket |H)lnt and make sure that the resislaiux' unit 
on the timer or liidudloii eoll Is not buriK'd out oi 


broken 'there nmv b(' n short oircuit of the high ten 
sbiii current due to moiHtiire lii flic dlstrllmtor block or 
on Ihe s(au k [dug liisiiliiLois 'I'lie spark plug wires 
inav be ariaiigeil vviong 'lliis last Is oiilv possltile 
when till wiles aie juiullealiv all of the siuiic Imigtb 
and not I ail lid In a good tubiiliu mndiiit 

If the iiiolot siails lait ri I uses to keep ruuimig the 
tiouble inav be i auseil liv wrong nianipiiluflmi of the 
carbureioi dasli louiiol and fallnie of tin choicer valve 
to rctiiiii to its opmi posiilon Part nil obstruction In 
tile fuel siiplilv line wliUli |ieiuilts llio gasoline to feed 
ibroiigb blit noi In sullicienth Inigi' ipiantities to km'ii 
the engine running allei it has siiirlid Water or dirt 
In the siipplv pipi or dirliiiietoi ]iirt or vvalc'r in the 
viuiMiin lank outlet Sinking intake valve Loose 
ground miiiieetloii or poorlv uiinle lonnmtnin at the 
balleiv loose terminals iimvvlieie on tin iirimiirv 
wiring of the Ignition cinulf The idling passage In a 
I oiiipoiiiid no//le iiirbiirelor miiv be clogged 

If th(‘ moior will siart, keeps running but runs Ir 
regiilarlv Im(,imsi it misses explosiiins In lerialii eyllii 
di-rs at all speeds look for llie following defective 
(ondltloiis IMitv or (arlimil/('(l sjiark plugs eraekiul 
s|iurk plug liisuliiior or iiniiropeih set gap at tlie plug 
points Sboit (111 lilted spill k plug vvin-s which euri be 
deteileil liv llsleiilng for the (ruckle of a jumping high 
tension spark m visimiiv hv luniiing the engine In 
the dark Wires lutei (hanged on two or more spark 
plugs Inlet (11 exhaust valves sticking in guide's or 
held open l>v hu k of proper t.ippel (IcHriiuce 'frying 
to iiiu with the motor verv cold or using low-grade 
gasoline A leak in Ihe (v linder-liead gasket 

It tile moloi sinris and k(e)is iininlng Imt operates 
Iriegulnrlv at ordiiiarv driving speeds look for 
Sooted or (racked s|mrk pings Intake* or exhaust 
valves not seating ilglitlv (Insoljne leaking Info the 
Intake manilold through tlu' siielion eoniieclloii of 
Ihe vacuum tank All leaking into the mixture 
((’iiiitiHiii il on juifu I 


Correspondence 

The editors are not reiponsible for tlatementt made 
in the correapondence column. Anonymou« rajmmu- 
mcations cannot be considered, but the names ol cor- 
retpondenls will be withheld when so desired 


Early Use of Compressed Air for Salvaging 
Ships 

'I’o the Kditor of the H( ikxtihi Amkkk vn 

When pnictlslng law In I-ondoii In 1874 or fS an engl 
iieer aliout 3(l years of age- onme Into my olflce one dav 
with a personal Introductiou lie told mo that hts 
business with me was to have mo prepare for him and 
his associates contracts for raising several ships and 
also a great floating dock, all rer»*ntlv sunk in the 
entrance to Uie harbor of 8t Thomas, In the West 
Indian Island of that name. In ii terrific hurricane 
He went on to explain that the floating dea'k In question 
had been constructed specially for the repair or reeon 
struction of Hoyal Mall steamships, having headquar¬ 
ters at St 'Fhomas He said that this dock had been 
built In Oreat Hrltatn, had been towwl across the At 
lantlc to St Thomas, and had iKK-n wreeked at the har¬ 
bor entrance and had blockevl the entrance, and that 
seven shl^is of varying tonnage, one a new* steamship 
of. I think, 1,600 or 2,000 tonnage, were left there In 
n tangled mass 

I asked him what afeney he proposed to use for so 
gigantic a task He answered ; "Compressed air led in¬ 
to the holds of the vessel ns soon as the divers had made' 
them air and water tight" "How about the dock," I 
asked "Of course that Is the biggest and hardest 
job," he said, and went on to explain about as follows 
'the upiier structure of the dock sides had been the 
chief site of the injur.v when struck by the hurricane 
nnd repairs there would be largely a question of usual 
outdoor work. The matter of making the floor air and 
water tight was a serious one, only to be determined 
after the side walls had lioen put In working order, 
since the whole of the lifting power of the dock would 
be required to raise it to tlie surface He was confi¬ 
dent that by employing compressed air In large vol¬ 
umes and by the use df trained divers the work could 
tie doM. 


Aflel due Inquiries the monev was provldisl 'I'lien 

months iiltliniigh 1 hoard from tlim* to lime thnt the 
work was progressing well '1 he steamship had liei'n 
ralsisl, ri'pnlnsl and sold at n gmsl price 'I’he smaller 
vessels had also been made sound, raised, and been 
taken about tbeir biisineKs lenviug the floating dock 
still 111 the coiilraetors’ hands 

I n'eollis't rmiillng in thi* news of the dnv thnt the 
dock also bad been ralM'd but 1 knew iio details until 
1 enrae ncross a foreman who bad iK'eii cmplovi'd on the 
Job and lind Ihm-ii on the dock when It was biought to 
the surfacs' fiill.v repnlred. and put is service He 
told me Hint as the dm k liiid to be lifted bv Its own 
Imoynney i| was neeessarv that the water should lie 
kept out until the opeiatlon was eomiiletisl He had 
tiei'ii told that In so big a slriieture II was probable 
that watei would enter In more or h'ss volmue and he 
must lie prepared to feel it rising to vviil.st dei'p before 
he was let out, he told me that he snt iiml then stood 
as Hie water rose, first waist high, and that did not 
trouble him; but then It rose to bis armpits, and at 
last to his neck, and Ik* was giving up hope, when 
outdoor sounds reai'liod him. the lifting (ca.sed, and 
ho was let out of his great cage 
'I'hat ends my storj I think—tlimigli 1 um not an 
engineer—Hint it is iiiteiestliig testinion.v, Hioiigb 
forty-six years old, of n big projed carricsi through 
b.v the buoyancy from isimpressed air, as first de 
veliqied In 1844 Wviiis Nash 

Nashville, Oregon 

Prize for Non-Slip Shoe for Horses 

'I'o Hie Editor of the SdSMim Axtt.HK an 

I think many of the Inventive gi'iiiiisos among the vast 
ormy of American and Cnnadlnn readers of the 
.S( iicv'rinc Axieucan will be interested to know thnt a 
prize of $6iK) Is offered tbrougU Hie Aiiierh an Huraiine 
Association of Albany, N Y , foi the moat sntisfacton 
horseshoe or device which will jireveut horses from slip¬ 
ping on roadways and wherever In si'rvh e 

Snow nnd lee liien'ose sHpperIness of Hie pavement 
All over the northern part of the llnltml SUtes and in 
Canada thousands of horses slip and strain theinsidves 
Sometimes they fall and Injure themselvt's; sometimes 
legs are broken and thev have to be shot 
The Inhumanity of present eoiidlHons Is very great 
To relieve these oonditious and to jirevent the distress¬ 


ing sufteiing of lioises, jnirtK iiliirlv on asphiill and 
wood bl(M k pavenieiils, Hie nliov e named (iHsoctatlon 
luvlt(s the ((Miperalioii ot all inventors iiiul lovers of 
mans most useful friend in harness 

The prize will Ik iiwiinled on ,lnlv 1st iii'xt to the 
su((esslul Invelitoi or iillier pcisoii who solves Ihe 
pioblem ilKiiii.i- I'osii'K How n 1 

New loik 

The (iyi'oscopic Steerinjf Gage 

'I'o the Editor of the ,S(ikmih( AvitiiiiAN 

lour renders miiv he Inli rested to know thnt the 
use of the ■ doiihh'lilK'rtv" gtrosiojic, desirllied so 
w('U bv I >r Alfred iiriiiU iiw It/. In the I'ccn.'inbt'r 4th 
IssiK* of the S(iKsriii( Avimn v\ was not (smflned to 
(icrmaii iilrpliiiK's 1 developed Indepoudently an in- 
sttunicnt h.ised niion tlic saini' prindidc, and calli't! an 
‘niiplane turn iiidkiiloi ’ for the 1 lilted States (Jov- 
criinieiit This Instniniciit had b(>en subjected to 
rigid tests, ninl was just lieliig jiiit Into service when 
the close of tin* war slopiied its further development 
A gjr(>s(oph* turn-liiiUcutor of similar coiistnictlon was 
ulso heing tried out at this time in Eiigliind 

St 1 oiiiH, Mo Aariii'ii II Comiton 

Balloons and Air Currents 

'I'o the Editor of the SiiKMiiu Ami tin VN 

In the article on air c iirrcnts In the vninitv of 
(londh. It si'cius thnt a few Incoiri'cl Infcrcini's hiivi* 
b(*(*n (Iriiwii Flist, tin* elTec t of hi'iit or cold on the 
outside of a balloon would not he tmiisinllled to the in¬ 
terior very riipldh, giiscH hclng jkioi (oininrtors Con- 
S(s|n(*iitl} the dispUieement of tin* baHmni would not he 
nllerml nppreeliihlv In ii short time Si'coiidlv, tin* 
ebniige of spi'dlte grndtv of the nir due to hi'iitmg 
and cooling nlmve ninl below eloiids is not great A 
bflrotn(*l(*r [d«( ('d over a Iiirgt* bodv of water, when* the 
lient rndiatioii on a hot dav Is Intense, does not show 
u gri'al fall In pressure 

The ('ffeets noted In the nrtb le iin* eorreet, liut due to 
different enuseH Iti'lovv the clouds the nir being (ool'T, 
moves downward niid hence tends to eh(*ck the rlae of 
n ballcMin Ahov'i* tin* clouds, thi* nir hi'ing w'a^nu*r, 
rises and checks tin* (h'seent of the balloon The loss 
of s|)eelflc gravity wtiidi would tend to mak(* the bal¬ 
loon (II alriilaiK* desci'inl Is more than offset by the up¬ 
ward current pniduced W G. Lanoon 

Amherst, Musa. 
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Canada’s New Parliament Buildings 

Some of the Architectural Features of Ottawa’s Legislative Halls, Now Under Construction 
By J. H. Armstrong 



Uc'Mriijc'iI un I'oliriinry 3, 

19HI, tiiid Ki\ p«>(ii)li> Idxt 
llicir lUrs SliurtI) after 
iX'Kiimlnff tlip aeMloi) after 
(liiiiior, (Ire was (Irtcetetl In 

one of the wiims iiiul the names spread with startling 
rapidity 'I here wns n large uttendauee of members 
and the geiicnil iiiihlie, and despite all efCurta of those 
who had knowledge of the oecurrenee, panic followed 
the aniioniK<'n\enl of ‘lire' and many jKTSons were In¬ 
jured tn addition to the number killed or burned 


The new group that is replacing the Canadian Houses of Parliament destroyed by Are in 1916 


led t)} the 


1 of heroism 
and It was due 
mind that many i 
V was the only port 


leaving the shores of Britain and reaching out across 
the Atlantic to Canada 

Am it stands today file edifice is a triumph for the 
architectural art The exterior Is of Neisian sandstone, 
obtalnerl in the vicinity of Ottawa, and the tracery 
and cut stone work are wrought of Ohio frwstone 
rere per The main entriiiice Is through the Cerier.tl Tower which 

to their Is at present liicoiuplete The Interior of the Coin- 

ore ines nions corridor is lined with Tindall limestone, obtained 

on of the from the quarries at Selkirk, near Winnipeg, and 

e conllu the stone so delicately freckled is wondrously rich In 

appearance and clothes the hullding like something 



Part of the power and water tunnel, looldng from Uu new Parliament buUdlng toward the power liooM 


akin to mammoth tupestrv. 
The floors are of boulder- 
gray marble, Aanketl at 
each side with green croae- 
gralned marble. At each 
side of the Oomnsoua en¬ 
trance white marble atepo 
lead up to the jobby, and 
the railing and the baloa- 
irndes are of Iloae Travanell 
marble brought from the 
'1 rentlno line of the big 
features of thia lobliy Is the 
carving In tlie pillars by 
which it is bounder] Kach 
pillar bears the bead of a 
former Prime Minister of 
the Dominion Quite unique 
is the celling In this section 
with Its octagon-shaped 
lozenges of reinforced con¬ 
crete banging from alender 
rods something like forty feet above the gray marble 
floor The frames are filled with paintings represent¬ 
ing the various portfolios of the Ooremment. 

Entering the Commons Chamber one Is confronted 
with the Oothlc screen Wrought Iron grills of hal¬ 
berts, guardunt and reguardant, with crowns of the 
same metal and hand hammered, protect the eathedral- 
llke windows which flank the opening. Either side of 
the chamber is flanked by four steps of the members' 
desks, the floor being of colored rubber tiling, and 
down the center leading to the Speaker’s chair la a 
wide strip of teakwood Mooring, the apacea between the 
iMiards being laid with ab- 
ony. One Is Impreaaed with 
the spaciousness, loftlneas 
and the care with which the 
seating accommodation has 
been arranged The celling, 
like the Senate chamber, U 
ftl feet high and Is of a pas¬ 
tel green In ahade with 
panels painted in asnU-con- 
ventlonal style. Almost 
$10,000 worth of 22 carat 
gold leaf is used In the ceil¬ 
ing decoration 
I'fuuilng through the goy- 
emment and opposition 
benches the sight-seer comes 
out on the north corridor 
which runs east and west 
for 475 feet and traveling 
west along the barrel vault¬ 
ed south corridor brings one 
to the main cenbral estnuHse 
(CoKtiswed otwpapa fM) 
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How Stiwng b tbe 
Concrete? 

M anx of the en*lnecrs 
who were formerly 
employed In the building of 
^ Panama Canal are now 
engaged in building tbe ca¬ 
nal which la deatlned to 
connect the MlsBigglppt 
River with Lake Pontchar- 
traln, Juat below the city of 
New Orleans. ThU canal 
will cut down tbe distance 
from the Gulf to tbe city, 
aiding ^n the fulfllllng of the 
city'a Iwast, “New Orleans— 

The Gateway to the Panama 
Canrfl" 

Many novel engineering devlees have U-eii prcxluced 
by the men In charge of the project, all of which are 
designed to aid them in hringlng nlxmt the speedy 
termination of their tremendoiis task 
Here we show a cnide-looklng, though most effec¬ 
tive and aattsfactory, machine for testhiK the strain 
concrete will stand without breaking and ibe strain 
necessary to break It. 

The framework Is made of very heavy timbers, boltfsl 
together In the manner shown Two levlges or shelves 
are supplied for the rest Ing of 1 he concrete to he testeil 
The concrete liar In the photograph, wlileh has lasm 
broken, Is supported on the shelves At one end of 
the anpporllng frame the strain lever Is iilvotiHi by 
means of a heavy holt This strain lever Is made of a 
Jolfrt measuring thlrtt'en feet In length and eight by 
eight Inches In thickness and 
is luted at the test point 
with a wivige-shaped pres- 
Bure point 

At the end opposite the 
pivot a huge water tank 
has Iveen provided with ev- 
bansts on tbe bottom This 
tank U graduated and va- 
rioua heights of the water 
indicate the weight of the 
tank, (lllod to any level 
The methixl of testing the 
concrete Is plainly shown In 
the photo. The concrete, 
having lieen placetl on the 
Bupixirtliig shelves, the 
strain lever Is lowered until 
the pressure yiolnt comes In 
contact with tlic concrete 
bar The amount of water 
in the tank is nor, at that 
time, groat enough to break 
the bar and additional 
means of a hose 

After the bar has been broken, the strain lever is 
again raised by means of the block and jack system 
indicated In tbe photo 

By tbe use of this machine It Is possible to lest the 
strength of concrete up to more than a foot In di¬ 
ameter.—By Ar(h«r U. Lywofc. 

Hie Electric Mule for France’s Canals 

V ARIOUS methods have been proposed for bundling 
canal traffic by mechanical moans, and some of 
these have already come Into use to a Umlttnl extent. 
The problem of canal traction la especially under ovih- 
alderutlon In France, where It Is desired to Increase the 
transportation facilities The little tractors of the 
Otis-I’lfre electric system 
which we Illustrate now ap¬ 
pear to’ solve the problem, 
for the towpath dfM>s not 
need to ho touched, and tbe 
tractors being light and 
cheap oan be useil with in¬ 
dividual canal boats, which 
is now claimed to ho the 
best method, as against tow¬ 
ing a long train of boats. On 
the new system dealgnevl by 
Engineer Perung, two sta¬ 
tionary cables suitably 
spaced apart are Installed 
along the towpath on the 
aide next tbe canal, and the 
tractor Is made to run along 
these cables for the whole 
length of the towpath and 
In a practically oontlnuoua 
Btaiiner from one end of the 



the canal boat by n sikk-IuI 


wlthiiut riMiulrlMg r 


canal section to the other 'I he rear cud of the tr.otor 
Is connectoil to one or more iiiiml bouts hv n liuulliig 
cable. A.S will lie noticed In our photogrupli, the suiall 
plwtric tractor has the general hliajic of a light tihyilc 
of narrow build, anil In fact It Is not more than feet 
wide An clectrh motor furnishes the iiowcr, hut pre- 
clacly what chiirnctcrUcs the presimt inethiwl Is that 
the tractive force Is not cxeriisl hv the running wheels 
uiKin the surfois^ of the roudwnv, hut the clcclrh mo¬ 
tor Is employed to drive pairs of pullcvs whidi grasp 
the cable and thus lut to pull the lia<lor along, and 
with It the canal boat Spci nil mciins arc (irov ided to 
prevent any aMppiiig of the lahlc. and one method lon- 
slsts in the use of a steel hand having stuall projections 
all along the under side which work together with the 
pulleys of the tractor. The cntiic oiittlt Is cahulalcd 


s lank of water of 


'this 1 


, hiniliiig a cnnnl I 


Ullglllg 


destined to play a large role In the eomineiie of the 
Itepiihlu iimler nornnil (omlitions—Itv /' I' \l<inii 

Freezing Fish a New Way 

A l'lSliritl.LZlM: liKtorv with a lapmitv of 144 
pins a dm Is now oiHUiitlug In Isis Angi'lcs sup- 
lilying loiiil miirkels aiid Hhippirig to distant jiorfs It 



holulely 1 


legl'ii 


ago 


Mr 


Kski- 

oh' method, centuries 
d, ef liiiuglng tliell lii'shly 
night fish ill lev ocean 
liter to [iroserve tlieiii until 
anted, eoneclvisl the iilelt 
indl- 


lehill 


The 
I'vv gives some 
siujiile nni 
II ry Til rough 


Electric tractor now in use on the French canala in connection with a stationary traction cable 


relght Is then providevl by 


to draw a loaded canal boat of the usual sl/e at the 
rate of 2 miles an hour, hut oven two boats <an he 
toweil One feature la the patcnttsl devic(> in tin' 
shape of a long arm which is moiiutts! on the traitor 
and extends In the forward direction, Its use being to 
cause tbe side pull due to the towing eahle to net iiiMin 
one of (he atretchod steel cables termed secondnry 
cable, and tbe whole device la so designed thot the 
mechanical comp<ineiu represeutlug tlie side pall Is 
entirely taken up by the steel <•111)10. 

Current Is brought to the motor of the tnutor by the 
usual traveling or baiigiiig trollov which runs along 
an overhead line and Is connceteil to the tractor by a 
slack cable. In this way the tractor luiis along the 
road cjnlte lu an Independent niuniier without aiiv 
isirson to mount or necompany it. being eonnis t<‘<l to 




Kinh I 


:Mlk'h 




mushy i 


lling nr filing reiiilei 
the old pioi ess whleh ti 
so grailiiallv us to “wnus'/.e out 
of the food value These come t 
< fresh fish though triinspoitisl i 


I Los 


the Cniti-d .Stales ami 
is already sending ijiij 
erel, hnlllnit and oils 


iirlv 


Boston, I 
although the 

larraeiula, s 
'iiLllli fish to ilistaut 


: 011(11- 


w htle. 



snvs the firosldent of the 
relnlly, the Aflantlo seu- 
iiird Is neiiily fished out lu 


e have In the Inihl i 
Ills jilnnt, the oiil 


mill 


this. 


Hm appwratus for freairing flah in numing brine. Each fish Is perfectly preserved, ready for a 
}mm«y to the consumer 


Troiidjhnn, Norway, and 
this maehinerv is of his pat¬ 
enting Improvements In de¬ 
tails may he made, but the 
freezing is perfect ” 
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The Romance of Invention—^XX 

Thomas Alva Edison—the Man Whose Name Stands for American Invention 
By C. H. Claudy 


r HE name of Edison is. of course, a household word, and most of us l(now the outlines of his 
life That his caieet constitutes a chapter in the Romance of /rrventwn. and one of para¬ 
mount inlet est, is obvious. Indeed, man}/ of our readers have doubtless wondired wh^ We 
did not set it as the opening chapter in this series. The reason now stands revealed — we Were 
saving It foi the closing chaptci, for a fitting climax to the story/ that Mr. Claudy has been telling 
undet this title So appearing, it is worth noting that the story of Edison comes at a moment 
when the invcnloi has ]ust been celebrating his 74th birthday. — ThE EDITOR. 
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ft, tin 


II nttif 


lint with nil llif unln\} nl’ hrlllliinl hclfiitluts anil iii- 
M'litiirH spri'iiil out iifios-, a [mur, It i"* iiiHfitlu'lfus triif 
tlial the luiiiif of ■I'lioiuas Al\ii llilisou sliliifs foitli 
liio'-t lirillianth, lor iioiio ol' tlio'^o \\ lio liino iirffi'dfil 


,'ft an opportu- 
it wlioii Ilf iiad 

\ liiiM} tuhid, to 
I iruiiKf, wlilfli 


tlif lifiul of Uif (fu'iit Kill'' 
HmllliiK, oM'i a Hinall pai 
tiaiiiN tie (li'fw Mf o\fi' to 
lollfftion of IniUihlrlal ilia 
Ihf ooloi"! \\ f don't Kft fill 
tliliiK, till' dlauioiul - tv 
HIM known sulislancf 
■^Icht H’k a koiMl tliliiK thfn 
I kIioiiIiI have to n 


mliifsii 


V was lifiultiii;, 
A« Ilf Hhook 
".Most iiniiNual 


oulth of tlifir 


rri'il to the fact that tin* KiUnoii 
phonograph um's niorf liuliiMtnal iliamoiids tlnin miv 
ottifr huluitrv in thf world, and that the Invontor 
him found noililni; wliuh lan tic imoil to inn in thf 
1 lakf thf iilacf of tin* 


lilt of carbon that natiiro In 
Thill M'finiiil a proml'ilni 
with thf ipifHtlon, “Do >011 1 
.voiir crfiitfst contrlliutlon t 
"lifpi'tiilH on liovv von incai 
KdlHon "Af- a uiattfr of plf 
Kraph has itivfn a Krcatfr 
ever did Hut IndnsIriiiUv, i 
trk llKht and powor was of 
(jrcatfi luiportancf “ 

"How about thf motion 
picture?’' 

“Oh, well, I am not ndivf 
ly intfi'fhtfd In that nn\ 


stnlll/.fd 
: "Ifinl' HO I plmiKcd in 
hluk of ihf ])honoi!raph as 
II thf w 01 Id '' 

1 HIcatest' " rcfiponiUHi Mr 
iisnif I hiiptiosi'thf phono- 
amonnl than nnvthine I 


perfection all 
working on tlieni " 

InaRuineh as the Kdlaoii niethiKls of maklnir lecords 
and reprodneInK copie.s of them, and of makintr the 
apiiaratus for the rei reution of sound, are xunnled ns 
earefnlly as ever the xoveinnient Ruarded a Keeiet proe 
ess of munition iiiakinR. there was no opiiortnnitv for 
me to see file marvels of linprisoiiinR sound In tinv 
cuts in wnv, but there is no secret about .seeinc the 
Krent plant whlih rose. ph(M>ni\-Ilke, front llie ashes 
of ihe disastrous Edison Are a few years uro, and in 
whhh tile mechniiiNin of the plionocraph Is made It is 
miifh U.S is anv other IniRe fni torv in which iiuantlty 
prodiution has been occomidisheil, with tlie outstHuditiR 
fealiire of haviiiK as muih nuloiiialIf mnehiiierv as Is 
possllile and In some enses niitomatle machinery one 
would swear was imposslhle until one saw it work 
Mot Infreiiuentiv one hears the ((iiestlon, ‘ What is 
Edison doliiK in his bit; plant at DratiRe'''' 

'Ihe answer is "makluR iihonoRraphs and storage 
batteries, and iilionograph reisirds" This is tlie an- 
swei as far ns the piildli is (siiicerned What Mr 
Edison himself Is doing, what wonder he is working at 
111 his own laboratory, what particular thing he has 
ill mind to improve oi ihaiigi' or produie next, he does 
not say He has long iiasaevl the point where it is 
necessarv for lilm to prophesy 

A very large part of his plant Is devotisl to the 
making of the Edison storage battery Inasinueh as 
the giealest ismiaci of the public with sioriige bat- 
terka in general is In their use In lighting and atart- 
ing onlinar.v auloiuoblles, and bet'aiise th(> Edison bat¬ 
tel y is not Hultaliie for this purposi'. the general public 
knows (omparallvely little of It, Vel It was ns rovo- 
lutkaiaij, when protlueeil, as an}thing which ever 
tame fioin tlie Edison laboratorle.s, and the huge fne- 
torv. big as It Is, cannot now keep up with the demand 


•hsl wlthiai 


for these alkaline cell», which 
are extensively employed on 
commercial trucks, tor light¬ 
ing of railway trains, and 
for other purposes, 

Tlie Edison battery is 
made of steel. It has no 
acid within it. It *can be 
broken by jar or blow but 
with such difficulty that it 
is practically Indestructible 
It never wears out—at least, 
none lias ever yet worn out 
stand an iudeflnite 


111 r 


tiling will'll 


I don’t 1 
tlirougli 
grapli 11 


II 






uth 


ndredH of i 
and nnditorH, you laiinot 
tell will'll a singer leaves off 
and till' plioiiograpli begins 
or when the phonognipb 
stops and the singer lakes 
up the song At the sanii 



Thomas Alva Edioon, America’s serenty-'fonr-'year-'ywec inventor 


Injury, whether fully charged, half- 
charged or dlsehargod. It cannot be Injured by ovei- 
charge or oyerdischtirge. It is far lighter than lead- 
acid cells and costs less than other types over long 
periods of time 

AH this is poaslhle because, using alkali, steel in¬ 
stead of lend and rubber onti he employed, and liecanse 
it has a compli'tely reversilile chemieal cycle Charles 
E. Steinmetz says of it. “The characteristic feature of 
tlie Edison liattery, which apiienrs to me us the main 
iidvnntnge, is the complete reversililllty of the chem- 
ienl relictions which occur in it. With tliese ma 
terlais—Iron, nickel, and their oxides, in caustic potnsli 
ns eiectroiyte—no cliemical priK’esses ran occur which 
are not electrolytlcnlly reversible Erom that then 
would follow that there csiuld theoietically lie no dete¬ 
rioration of the battery , that l,s, no decrease of enivnclty 
from use or abuse 

“lu this respect llie Edison bntterv apiH’ars to me 
csseiitlHlIy dllTerciit from the lend Imttery, In which 
we know tliai there Is an Irreversible cheraicRl process, 
the formation of lend sulfate, whlcli means that if 
vou (llseliarge a lend liattery you can never charge it 
again to the aiime (npocifv, Imt every suicesslTe charge 
and dlsehtirgc reciuees tlio cnpaelty, be it ever so little 
Tlierefrom it follows that the life of the lead Imttery 
must be limited , tlmt Its capacity must gradually de¬ 
crease until at least one set of plates lias to be re¬ 
placed 

"It cannot lie seen liow an irreversible process could 
(Kcur in tile Edison Imttcrj All ihese remarkable fea¬ 
tures—that you (ini oven barge it or overdlseharge it, 
can stop it anil let ll stand chiirgt'd or diseburged or 
partly discliargisl, ihnrge it with reversed polarity, the 
feature that the ampere lioiir efficiency is l(K) per I'cnt 
less tlie electn»l}tlc dissoclntion of water—are there, 
while astonishing to one wlio is fnmlllnr with tlie lend 
hotter,V, follow as a mattei of course from tlie complete 
n'verslhllity of the cliemical 
reaction of tho ISdlson 1ml- 
tery as olrvlous results In¬ 
versely, then, tho oxlatouee 
of these properties is an ad¬ 
ditional proof that the chem¬ 
ical renttlon is completely 
roverslhle; tliat is, that the 
battery does not age, has no 
definite life, but that Its life 
is limited, theoretically, 
only by impurities finding 
their way into the cell.’’ 

I was interested in hear¬ 
ing what Mr. Edlsiwi liad to 
sny of his own liattery. 

*'It Is of enormous Impor¬ 
tance because of the short¬ 
age of gasoline,’’ he said, 
“I’ortable iwwer plants arc 
newssary, Portable power 
plnnts mean portable fuel 
But liquid fuel frirni the 
earth Is limited in quantity. 
Coal is unlimited, practical¬ 
ly, we have enough for hun¬ 
dreds of years without con¬ 
sidering waterfalls as a 
power source. With coal 
and water power to make 
electricity and an efficient 
means of storing that energy 
by a battery, we can be In- 
deqvendent of gasoline for 
many purposes for which It 
(ContinuM on pate tS8) 
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Road ISuHding SimpUfled 

H ARNKHSINO natural resources as 
hired men to Intwr and expedite the 
ImlltNue of conerete roads lias resulted in 
unliitie aetilevemeiits in Sacramento 
County, California It ao happened that 
ii. permanent highway was to be con¬ 
structed along: the banks of a small rlvei 
The highway englnt-er In charge of the 
work • Immediately capltnllxed this nol- 
nrul advantage by purchasing several 
barges upon which he Installed his con¬ 
crete mixing machinery. This arrange¬ 
ment greatly facllltoted the work. Tlic 
entire equipment could easily be moved 
from ortf location to another ns work on 
the highway progressed while the water 
necessary for moistening the mixture of 
<‘eiiM)nt, sand and crushed rock was read¬ 
ily pumped directly from the river, thus 
ellnilnatlng the need for hauling or piping 
water long distuiioes Fortunntolv this 
watei was not of an alkaline character 
objectionable for concrete piirisises ns are 
some of the natural waters of the coun¬ 
try under discussion. I'hls Is the second 
time In the enginp<'ring history of the Far 
West that natural advantages of this 
type ha>e been so utilised in road con¬ 
struction acthitlcs. the other case imv 
lug oceitrreil several years ago In the 
Stale of Wyoming 

Jacking Up a Road 

W ITH ns little seeming formality as 
one would jack up the rear wheels 
of an automobile for rejmirlng nail jier- 
foratisl tires, n seetion of highway near 
Lns Cniees, New Mexico, was saved from 
(ostly damage of n powerful washout by 
unusual methisis The umlermlnliig In- 
lluenc’es of lieavy rains defirlvcd the 
snnd> stiligrnde of Its sustaining fsiwcrs 
which In turn left the concrete slabs wllh 
but frail Ruiqiort The exigency for Im¬ 
mediate netlon taxed the ingenuity of the 
engineer of the rnUisl States llureau of 
I’libllc Ronils, vvlio (pilckly adoiiti'd the 
novel procislure of Jneking up the road 
lied and ramuieil wet sand Into the rain- 
wnshed dug-outs ns n aupport for the con- 
< rete slabs 

The (sillafise of the pavement was 
averted, and as n tribute to the material 
employed and the workmanship engaged 
in hutldlng the hlghwaj the concrete 
slabs Were restored to their former lte<l 
without having develoiieil a crack or flaw 
Fiitll the sandy siibgrade could be rebuilt 
the washwl shoulders of the road were 
protected with brush ns a precaution 
against further erosion In the event of an¬ 
other gully-washing rain, The undercut 
gaps In th(' BUhgradc were raiddly relllhxl 
and consolidated Where tlie slabs had 
depnrttvl from the true line of iheir 
origiflal formation, wo(«leii stringers were 
liis<-rted under them near the outer edge 
The concrete was elevntcsl to its correct 
jMisltlou by use of hand-operated jacks 
bearing on the stringers. Once the slabs 
were reinstated to the proper grade crib¬ 
bing was placed under the stringers and 
the Jacks displaced Forthwith the sund 
was reatorv'tl as a support to the slabs, 
jirevioiis wetting contributing to Its con¬ 
solidation’ I’he latter QCComi)llslimcnt 
was Insurvsi by use of a bcuvv rnm, sus- 
iwnded from a tripod, and operated by 
four men. 

A Choice of Color In Tomatoes 

D own lu eastern Texas tliev grow two 
kinds of bimntoes for shipment— 
pink and green This oectlon Is not *> 
distant from Northern markets but that 
tomatoes despatched In the pink stage 
will arrive rod and In good condition for 
cousumption. On the other hand, the 
shipment of tomatoes greeit la practical 
here ns elsewhere The tomato Is a pre- 
eodrms vegetable. I’lcked in the grass- 
green etnge and given sufficient time, It 
will Hpen up and acquire color. 

TRe longer a tomato stays on the vines 
the hotter It Is when It reaches the red 




Jacking up a concrete road in order to repair the subgradc which has been 
damaged by heavy rams. Hand-operated jacks bearing on stringers have been 
used for the purpose. The arrow indicates the ram 



A pre-cast California concrete bridge which is three miles long and is a modern 
marvel of road building. The piers and parts forming (he base of this structure 
were made on land 



stage In casteni'I exns formei l.v tin'whole 
eoimniTi Ini acieugc was liundlcd for the 
slilpmeni (it Iniit pirik It could lie left 
Hint lung on Hie vines, nud still Ih> got 
iKirtii in 11 nut over-ripe condition, and 
((iiiseqiienlIv it was 

'111, •It’s logbnl enough, but It dldii t 
prove vvliollv iiiolilulile enough to suit 
umiiv gioui'is ,V few started to ship fruit 
gieeii 'I'lii'v made money, vvhleli Is the 
llmil test of niiy lullunil inetlnsl 'I'lio 
green toinnto IndusliV devidoped npipi* 
There weie veiv tiingllile eeonouiies of 
piednelioii nnd getting to market With 
gleen Stoi K Hie vines eould be nllovveil to 
run wdd, in n niniiner of Biieiikliig, but 
vviHi pink still k Hiev must tie pinned, 
.given supports, I ared for with eonsider- 
nlile diligeine 'I'bere was much greater 
danger ol frost diiinnge vvltb the iiink 
'I lie ii)ien vines vvbiili welcomed the snn 
and fill ililiiled qiilik lipening nlso invited 
the frost 

Hreen tonintoes go to market v\raii|Hsl, 
In elates I'inks are sldpped under re- 
filgeiiition No one (Inlnis n louiiito 
pn ked gleen ever innkes bettei eating 
th.iii one pb ked i>ink, but the hi reiige In 
easteiu 'lexns of pink stock Is dropping 
and the niieiige of green is growing to 

!• 1(11 idii iilsi) ships many hnii(ln>fls of 
enrs of tonnilis's picked green Uesenreh 
wnik bits sliiivvii the leliitive lui|Mirtiinee 
ef some ol (lie liietors ntTeeting rllioning 
of green tonintoes 'I'lils I'lirl}-pii ked 
“tom gels Its eolor in ripening rooms, 
while rolling to iniiket. and iifti'r at rival 
lliere If it Is pb kisl loo green, it riiiims 
slowlv tends to vvniikie, (bs'sn't color 
right, and litis n lind tiiste nnd tbivor 
Stuiiigelv ('iiough veiitilnliiin in qnnili-rs 
where loniiitoi's nil' rljieiiing Is vei v Ini- 
liortiuit 111 a loom vvIHioiit venliliilion. 
Held eonlent Ineieiisisl b'J.S jier cent over 
Vlne-ri|)eiied fruit, while sugar coiiteiif de- 
I reused “I pei lent 

\\rni)pod gKs'iis iilso develop more neld 
tlinii now riijipisl, as tliev also are mon* 
detleleiit ill sngni In iirnctlee, the green 
toiniito indiisliv ileteiiiiines just how far 
It can go 111 decreasing eosis to advantage, 
mill stops ns near tlial iioint ns iiosslhle 
.\t best, the loniMto picked green never 
equals the v iiie-rlliened, oi oven the pink, 
hut ill the inis' ten farm jiroflts green la 
the eliosen tomato isilnr down .South 

An Instalment Plan Bridge 

A ltllMAItKAHI.K illustraliou of the 
outstanding road eonstruelloii activi¬ 
ties whieli are making California the 
leading highway building state In the 
eountn’ Is the jiie-dist concrete bridge 
vvblili Is aiding the Holden State to solve 
some of her thoroughfare prohlenia The 
iders mid parts which form the base of 
this erosK-wnter stiueture are made on 
land mid, suliseipientlv are freighted out 
to the point of constvuetlou where they 
are bedded In place on permanent foiin- 
diitiims Hmc the superslrui ture Is in 
Iilaee, the work of lav ing the nmdvvav 
pioper is vnstlv simpUflisl and fnellUnted 
'rhe eonerele enuseway presenteil In the 
ueeompnii.v ing llliistraliona Is three miles 
long mid a marvel of nnsleni conerete con- 
Htruetiou 

Manila’s Push-Button Elevator 
Bridge 

I N order to permit Junks nnd otlier na¬ 
tive (raft to pass through the ennal 
sliowii 111 the ni eomiianylng view, tlie city 
of Manila has eonstrueted mi ingenious 
elevator-tviie bridge which Is operated liv 
the mere pressing of a imsli-liuttoii 'flie 
roadway of the lirldge Is rnlseil by elec¬ 
tric motors to n helglit Niillieicnt to clear 
the Huperstrue^nre of nnv native ernft 
passing thiough Hie emial Coiinier- 
welghts nio\ mg In the four uprights of 
the biidge serve to balance the moving 
member, just ns in the usual elevator 
construction 














Fifteen-year-old growth of Japaneae larch, after preculture 


Young maritime-pine atand for wWdi Uie giound waa prepared by precutture 


Making a Forest to Order 

An European Innovation in Preparing the Soil for the Trees Which It Is to Support 

By Henry Vendelmans 


iiitliiiiK cmild Ihrlvc If 1' 
111 llic soil fo KiKli ail I 
to the (it tit'e 

lor iiliiiitiiig It mil 
1 uIhi'iI (III liiiid wlik'li li 
iinv (iiiiIkt, luit iiluo im 


( N tl)i“ moMt remarkable lira or other \atU'tleH to he uiiide at a ver\ fuvorahit* 
'e^lrv, uii'l ll has laien at- eoMl In Enulatul thla work lina heeii carried oui lit 

lietng about $5 Ik) to the aero, all told, which la remarkaUn 

low and Is not to be compared with other inethiHls In 
vogue In that tHiinitry. The meihod consists of pre¬ 
paring the laud, improving and npproprlaiing it to 
the Intended trt'e planting, wliUli Is then exe 
(Utcil at the lowest posslhlc eost It has for Its 

(iiilv allows good woods olijist to dcstro,\ the natural vegetation corerliig the 

itself would he iinubhi lo land, which instead of Udiig n hlndrnme, Is turned to 

('cMiCtlng, more\alnubh‘ good account b\ adding to the httintts, to break up 

diiccil on niaiiv kinds of and ocrati' the sod and insnn* water ctactintlon, to 


,((css that It th 
ijillcd lunttlcallv every- 
I poor laud wlKTe othcr- 
sed on the Improve- 
■nt that it becomes 
bub huM> Is'cn Be¬ 


lt must be clear that close assoclntlon between agri¬ 
culture and forestry alone could bring about tlie lieat 
results. 

Iti pniparing the land It Is often necessary to 
clear the Meld liefore plowing can be cnrrletl out 
Favorable latid Is plowed to a depth of 8 Inches; aome- 
tlines, however, ll is necessary to go as deep as 14 
Inihes, but only when either the soil U pnrticulurly 
hard and the subsoil unfavorable or when hardpnn 
exists can plowing op inebea deep be Justified In the 
insc of hardpau within 20 Inches of the surface, it Is 
generally sufficient to plow 14 |noh<‘s de^p and to sub- 



incd romlltiotis at n very small cost 
iiiltiircs iiiilK work on a different 
friiiii where it stoisl before, placing 
c scope of agrlcnlrurc, where, after 
;« 'Hic (list rcstilt of tills close co- 
tlic (|iicstloii of tree raising to a 
uicicss liirgclv depends uism the aii- 
iiciil of the soil, whib> the outlav 
(siiir>. arc greatly inlliicnccd by the 


■ sharp betw 


cn them 
allotted 
lulled to 


jiljlng lime and chemicals; to Improve further Its 
physical condition by Increasing the power for retain¬ 
ing water, to enrich it with available nitrogen and 
with baclerlnl flora by nslng green matnires, to make 
the ngrlcnltural crop which follows I he grmi manure 
pay for the exitenses and to provide a most appro¬ 
priate in<s:linm In which to plant al small coat with 
the maximum pereentage of growth Moreover, the 
jutirfat-o being dean yearly seedllngN are used when¬ 
ever possible, and the woods arc liiNtalled with the 
best pros|>ecls of success In some instances sowing 
tree stasl Into the corn can also be nsiorted to, while In 
other cases untransplanti'd two-year-old seetllings are 
used to advantage 



and turns the soil cfimplete- 
ly BO as to cover and smother effectively the natural 
regeUtlnn; It must also have a good clearance-spaco 
whore plowbody and beam meet. For ordinary land 
there are several suitable plows, but in rocky land 
most of them are liable to get damaged; Uierefore a 
plow answering to the following description should bo 
used. It should lie light (about 140-lf)0 lbs ), so as tfr 
bo handled and put back easily Into the furrow when 
It has been thrown out, but strongly and simply built 
BO as to stand the strain (bolts come undone easily). 
Its beam should be short and double, Its handles short, 
too. It should be provided with a swivel skelth. The 
share should t«‘ crestiai and of chilled steel. It Is 
strong and lasts a long time, but when broken nr wont 
out It Is easily repiac'ed. 
The plow sliould he built to 
cut normaUy at least 14 
Inches. Only single plows 
can be used A team of two 
strong steady horsos Is more 
valuable In this Instance 
than on any other occasion; 
a S-Iiorae team could easily 
put out of order a plow of 
the above description. Even 
where no agricultural crops 
lire taken, when (he soil Is 
(leflclent In lime and It is 
Intended to carry deciduous 
plantings or calidcolne 
coniferous trees, from % to 
1 )4 tons of burnt <itiJcltJini«, 
(Oon(iM0«i OH iHiffg 
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Ifwsh X9, im 

PorfttldtTilMeepewitltEqiwtorlal - 

MotttttiiiV 

A 8y»r M tl»e present writer I» aware, 

. all of the portable teleacupeH that 

are now arallable are provided with trl- , -- 

pods that support the eeiitral standard, 1 
which la adjustable as to helaht and per- () . 

mlts the Instrument to move around a 
vertical and a horlsontol axis—the usual I 

alt-aalmnth mountlnit. To follow a star, 

Itotb axes must bo ndjustwl, and with the 
lilghpr powers one is very apt to over- 
adjuat In one direction and thus lose tho 
star being oltserved 

flonfropted by this lnconv(>nleuw the 
writer changed, at a frlflliig exiiensc, 
such a teleact'pe Into one provided with an 
a[>proxlniate equatorial moiinttug, and 
thereby made U possible readily to follow 

a star as long as one cared to with only - 

one adjustment, and that, tlte easier of tho Detail* 

two. The InstmHJcnt was merely lined up 
by the marks on the cement aldcwnlk, hut the are 
generated wa* so nearly equatorliil that It was i»is>dl)|e 
to place the star well over to one side of the field and 
then turn the instnimont over to another spot tutor 
without any danger of losing tho star 
To aceompllali this, glue )tp several plee'os of hard¬ 
wood to make a block large enough to turn up to 
the Bhat>e Indicated In Fig. 1. The hn»- la turned mit 
BO as to lit over the central standard In Fig 2, whU-h 
shows the mountlug of the Instrument as originally 
built The upiHir end of ttie hhx'k atiould he turawi t<* 



wrlouH menace to many of our fixxl llslies 
A striking example of this Is in the tase 
of tin- (ommon bullhead or iKjut This 
liopulnr foial llsh Is laiC of the most Im- 
portanl llsli on the market in New 1 ork, 
heing l•nllgl1t by tlionsainls In the early 
pari of .Inni- when it is getting reinU to 


airtleulnrl} In I.al 
are lonnd, tells t 
seen more tlinn f 
njnn-d h.v laniiirev 
lie oltncks of fh 


of the home-made equatorial mounting for a portable telescope 


features, the most marked of which N that thev pos A Novel Eqil 
BOSS no Jaws, hut have Instead extremelj inilous round * PltoJI-N'l It 

mouths with which they aie eaii.ihle of eveiting pow- l\ nr equal a 

erful Kintlon Furthennore, the\ have no trms-s ol issued hy the I 
limbs, and their skeh-toiis are eaitllagtnoiis in nature sl/e 11 liuhes I 

A marked feature in lunii>re\s is the seven gill open- 'I'he splu-ii 

lags oil each side of the lush. Just 1» low the eve minor avis tw 

The mouth Is a sort of rounded disk tovi-red with Inen liulniliHl 
lusplike tei-th and having ii tongue which bus still plotting of the 
stronger and sharper teeth arriinged In rows like the foi this kind 
t<s-th of a eomli With this formidahle instrutiient Itenjiimin Itoss 


A Novel Equal-Area rrojection of the Sphere 

A PItO.IIOI'l ION of the whoh sphere on an einilvaleiit 
or equal area Hvstem devised hv AilolT, has heen 



Le/ti Bntotphemli tridenCaUu climbing • wall at Dallea, Ore Kifihf The «ea lamprey (Petromyron Inarinue) buIWing lU nart. In a Long Island river bottom 
Two species of lampreys engaged in characteristic activities 


lit tightly Into the brass cap that fits over the 
standard. The block is then carefully sawed In two 
along the line o-h, the angle of which Is etptal to 45' 
minus half the latitude Tho piece removed is then 
turned 180° and replaced as in Fig 3, the two being 
Joined with glue and one or more large screws A 
saw cut Is made at c, and a large screw fitted In so 
that the block may bo tightly clamped to the standard 
After applying a coat of weatheniroof paint, clamp In 
place, and then fasten on the present mounting with 
several small screw's, so that the general arrangement 


lampreys atta<-h themselves to other llsli, esiiev tally 
those whose bodies are eompnrntlvely soft and liter 
ally rasp away the surface to which they cling sin king 
the blood and swallowing the flesh of tho unfortunate 
victim It Is with this curious month, too, that they 
pick up and carry awav the stones In the river hot- 
tonis where they make tlieir nests at the time of 
spawning 

Slii(s‘ lampreys are quite nhiiiidaiit, not onlv in the 
Atlantic and I'acltlc Oceans hut also In lakes, rlw-rx and 
brooks, it win he m,«en tliat they (viiisUtute a ven 


'1 he proj<-<tion K hounded hv an elliiise similar to 
tlint width IS list'd In Mi.lhveiiles eipinl area projt-etlon 
hilt MiiiH- the piirnllt‘ls me curved lines, tho distortioa 
111 the polar regions is less in ev ideneo The ni-fvvork 
tif mei iilinns niid imriillelH ix ohtnlned hv (he orthogo¬ 
nal or perpentlieiihu projetlion of a l.iimlx-rt menilionul 
eifiml aiea heuiNphere upon n plane making an angle 
of ltd” to the plane of the origiiml 

'I he lait that It is an etpiivalent or t-tpial area pro- 
Ji-etliai eonihhied with the fail that tho oolestial sphon* 
I. repri“.eiiteii in one (onliniious map, will show at a 


is as shown in Fig 4 What was orlgi 
iially the (vertical axis Is now the polar 
axis. 

As the telescope will probably no longer 
lie balauood. It may Ik- necessary to 
tighten the pivot aomewtat, and to move 
tho point of clamping farther from the 
eye-pleco. It so happened that with the 
Instrument used hy the writer this was 
acoompllshetl hy elmndoning the liinef 
screw and placing the outer screw In the’ 
hole formerly occupied by It, a small strap 
being used at the outer point. 

Curious Habits of Lampreys 

L AMI'RKYS are commonly thought to 
he fish and they are very iteoeratly 
called lamprey cels, because of their long, 
frtmioua. anal^ forms. As a matter of 
fact however, they are not only not eels 
bat thoy are not even true fish. They 




dtlter from the latter In several Important 


The equal-area prelection of the sphere Into an ellipse 
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The Motor-Driven Commercial Vehicle 


Conducted by MAJOR VICTOR W. PAGE. M S A E. 


s d< parinieni i* drtohd io th ; 



Ditch Digging by Machinery 


Two-ton truck!) and trailers handlint: casinR during a freight embargo 


Trucks Show Way Around 
Embargo 


tile fii'lglit Pinli 

till \ (llllDCSldW 11 

lug IIS II liciiltli c 
Ciisliig 111 'i'lniiu; 
ngiiigly little us. 


: toil trucks for tlicir Meet It 
111, lio\)c\cr, lioni of witlsfuclory 
11. c that led the Skclly otlUinls 
^ of tlicir trucks at tins time iiiid 
:.\e that tlicj toukl solve theli 


iiij licKiui to “liiirn lit) tlie wires," so 
I sjieiik, tietweeii 'I'lilsn and Cle\eland 
id llie\ dill not eense uiilll nrmtig.' 
cuts liiid lieeo iiiiide to . oiniiuindeer tlie 
St tliiei' units of the Nkell.i Heel, Iheii 


loot rite luilHiue of the 40 ears were 
loadt'd with the (t%-lneh tnsing, weigh¬ 
ing k’ll pounds to the fisit 
Alt ii\erng<> of nearly two ciira n .lay 
were loniled mill headed for Texas, or 
for Tulsa. Wilson, or Heggs, Oklahoma 
Ahoiil H.S pieees of the 8Vi-Inoh or JOO 
liloes of the 0% liiih constituted u load 
foi a single de<k freight ear, iiiiioiiiitiiig 
to lietW)H‘ii JIO and 120 pieees of the 
Iniger sl/(' and Hd jiieees of the 
smaller sjye (Msiiig for the donlile dtHtk 
.nrs Thria. weeks of siieli Iraliilllg 
was real oiitdlUnnliie work for the long 
trij) whiih lay ahead of the triii ks 
The easing on Its wav the Iriuks wen- 
leiuh to follow suit With tratl(>rs si-- 
I urelj hooiiKid on as hallast the truefas 
set oul on ii 2,(IO<lnitle roll to Okliihonui, 


Real Work for the Trailer 


JLJ freight e 
iiig eom|iuiiii>i 
tor truek as i 
getting their 


was a motor ear manufni turer of 
Springfi)'!.!, Ohio, who had < ooslderahle 
Irouhle 111 getting fielght spa.’... he 
was aitually tl.-.l up for wiint ot trans 
poitatimi fiKilllles And wdieii this 
iiiaiiufaeturer could get freight a. eom- 
uiodlitloiis it would take Jiisl one wo-k 
(o bring a I'lirload of laalles from Miin 
lie, Itid, to SpringtieUl 
A general trucking eoiieern of tsprliig- 
tleld (time to the rescue with motor 
milks and tliree-ton trailers with ili*- 
tool (liussis, the trailers being fitted 
with speilal racks Our illiistrutlon 
shows one of the outfits loaded with 21 
of the light-six touring ear iKslles—a 
load eijiial to tliat handled by a -JO-foot 
iiillroad ear These liodleH were trans¬ 
ported from Muncle to Springfield, a 
fllslanee of approximately UK! miles 
'I he round trip was made with truek and 
trailer in 2tl houis ami this Ineludeil 
the I.in.ling and niiloadhig time The 
trailer, it will he noted, Is of th(‘ anto- 
iiialle truekliig tjis', iM'rniittiiig it to fol¬ 
low llie tru.ks e\en around the sharpest 


plied to lighten the labors of mankind Is 
shown III the uis'ompnnyltig Illustration, 
which depicts a new mislel exenviitor or 
diteh digger with side wheels This ma- 
ihlne x\H« designed to fill the demand 
for an excavator able to dig close to 
curbing, pole lines, walls, and to oper¬ 
ate Ill Ollier restnelesl (luarters whore 
a tremh is to he dug This ditcher, 
iit embargo mUIi standard side cleiirnnee cutters, Is 

the -R) ■ s we e <h'*t|tlied to dig a trench lo Inches wide 

eh 00810*^^ "weight to a maximum depth of 4 feet Ilyin 

. k- B < reaslng the width of the side clenruDce 
, cutters the inachlne will dig a trench to 

ed for 't^ is' i^ ” of -■* Inches The 

K .gas <»kln'l "niT power is furnished by a heavy duty font 

. *ai/ ’ll, >1, ' ''lliider engine of the water-cooled type 

It car iiiiiouiitiiiir mipportlni; the rear 4ir heavy pikI of 

20 pi«U"’.tf ihe !"'■ ^r, 

piis-es of the hiiiseiiower ami is of the tractor tnie 

the (l.mble d.vk for burning either gasoline, 

if sti.'h Iralnliig oi dtKilllate 

vnrk for the l.mir ' "I»’rating levers are placed at 
Tof the triK ks ron'-lJ"'*' “0.1 

the mu ks were •«"' «- foui.ed that thev may all he 

With triitl(>rs s..- "'ii.’hed hj the ..isTiitor from his position 

allnsi the tnu’fas I'l-fform where be Can nl- 

r.dl i.i (iklah.miii *“'<‘11 one hand on the steering 

’ wheel The digging wheel is of the 

.>I«‘n t>i>e without axle and arranged 
the Trailer "’’fo"' " trench of maximum depth 

with a minimum diameter of wheels 
nt shortoge of 'I hi- hoisting drum for raising and low- 

irs numerous maiiufaelur- ering the wheel frame Is mounted on 
had to turn to the mo- ihe car body and connected with the 

sure and rapid means of jack shaft by means of a stead roller 

.npjilles A case In point chain The steering meehaiiism Is mmint- 
nanufiu turer of ,.,i under the friime and Is o|ierate<l bj a 

bad c.mslderahle uorni ami worm-wh».el A stc-el bell 

eight spa...’. be (ouvever Is uscsl for removing the mn 

.r want ot trans t.'rlal dug up and is 24 itiehes wlile and 
And when this of suflloleiit length to dispose of ma- 

t fndght a. (xim- tc'rial wh.'ii digging at the maximum 

ce Just one wcs-k (le|ith 'I'he general dimensions of this 

cMlIes from Miin dUcher are \Mdth 10 feet 7 liiehes, 

length of car Isaly, 18 ffvt, Jengih over 



I'he general dimensions of this 
ire \Mdth 10 feet 7 Inches, 
' car Isaly, 18 ffvt, Jengih over 
■el U Inches, height over all, IJ 
inches, weight on corduroy 
thin. lO.riOO jiounds 


Trucks Used by Sugar Growers 

O NIO of the latest industries to adapt 
the motor truck to Its transporta¬ 
tion demands is that of the sugar cane 
and sugar beet growers Sixty million 
tons of sugar cane or more are handled 
every season between the United States 
and Cuba. Up to now expensive and 
slow two-wheeled ox carts handled the 
bulk of this cane The same Is true In 
the sugar bc-c-t Industry where a hun¬ 
dred llumsand American farmers grow 
ten niUll.iii tons of sugar beets which 


I (he load, about 2". 
of tlie <1% Inch CHS 
l.% to IS pieces of tlie 
■ Four eailoa.ls 
SU easiiiK, W’elgliliig 
nils to the foot, were 
i.’.l to Ilreekenrldge, 



Gasoline-propelled trench digger whidh 
speeds up digging and reduces costa 

have to lie liaiileil at an average of four 
or five miles from the farms to the facto¬ 
ries or lieet dumps. Here again the 
slow and expensive horse-driven trans¬ 
portation luothod has been responsible 
for delayed deliveries and expensive 
lalHir. 

Up to a short time ago, the motor 
truck had not been tried out by the 
sugar Industry, but gradually after 
demonstrations had been held In which 
It was proven that the motor truck wts 
capable of carrying more tons longer 
distances in a shorter period of time 
and at less cost, the growers realised 
that It was to tlieir lienefil both from an 
efficiency as well as an eroiioiny and net 
Inronie standpoint to supplant the old- 
fashioned methods with the modern mo¬ 
tor ti uek 

Especially is this true when It has 
been fouucl that by equipping motor 
trucks with pneumatic tires a capacity 
load can he hauled from the field over 
soft ground Just as effectively as if an 
Invisible ninriidainlxed road led up to 
and Into the licet fields This ability on 
the part of the motor truek to transport 
sugar beets or sugar cane from the 
ground to the factories or beet dumps 
has not only decreased the time In har¬ 
vesting, hut has made an enormous sav¬ 
ing In the cost of labor, permitting own¬ 
ers to accomplish the same amount of 
work in less time and with less help 

Electric Vehicles in Italy 


aide use of electric trucking vehicles in 
Milan, Italy, more imrtlcularly for heavy 
_ work. Although under nor¬ 
mal conditions gasoline will 
not continue at Its present 
price of «1 a gallon, it will 
always be high In Italy 
and the cost of electricity is 
comparatively low The 
cities of the To valley arc 
level and the roads good. 
There Is one electric garage 
in Milan which aporates 
electric buses for all the bo- 
ti'ls and also a regular ex¬ 
press truck service between 
Milan and Bergamo. This 
concern is organising a cor- 
,r j poratlon to manufacture 

and handle electric vehicles, 
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“Starrett saws have convinced me they are best, by 
test. The blade that cuts quicker and cuts longer, 
cuts labor costs, too.” 

But for a blade to cut quicker and last longer, it 
must be the right saw for the material to be cut. 
Many saws will cut more than one metal. But no 
saw will cut all metals equally well. The pitch of 
the blade, for example, varies according to the kind 
of material cut. Cold-rolled stock and machine 
steel are cut efficiently with the saw that has 10 
teeth to the inch. But brass and soft metals require 
a fine-toothed blade. And pitch is but one of the 
things to be considered in selecting the right blade. 

To make it possible to select the saw best suited to a par¬ 
ticular kind or shape of metal the.Starrctt Hacksaw Chart 
was designed Use it, it will help you cut your cutting 
costs. 

A copy of the chart will be sent free upon request. Send 
for Catalog No. 22 B. 

THE L. S. STARRETT COMPANY 

The World's Greatest Toolmakers 
Manufacturers of HackSatvs Unexcelled 

ATHOL, MASS. 



Reorganizing: the Port of 
New York 

(Continued from page 224) 
and light merchandise. The defect of 
this system is that It Is far too limited 
to be a eatiefartory noJutlon of thU great 
poH prohifon. A careful and unpreju¬ 
diced readliiK of this report must con¬ 
vince every serious student of tlie prob¬ 
lem, ae It has (suivlueed us. that as a so¬ 
lution of the prolilem presented h.v th(> 
obstacle of the Hudson Itlvor and the 
free Interchange of passeniter and freight 
traftlc, the system of tunnels proiHisisl can¬ 
not l>e compariMl with the proposed North 
Klver Brldne with Its additional annual 
capacity for (nrrylng 2M million piiMsen- 
KCrs, from 2.T to fWl million vehicles and 
all of the heavy frelcht across the river— 
elements of the transportallon problem 
for which the proiKised tunnel mnk(‘s no 
provision whatsoever 

From the Einstein Contest—IV 

(Continued from page 226) 

Jeetlve iintverHe hut they will disaeree ns 
to its l■onlposUion in simce and time sepa¬ 
rately 111 short, spate and time are 
relative i-oneeptlons. tlielr relativity is n 
necessary conseuuene*' of the relatlvlt} of 
motion. The paradox named at the outset 
Is overcome, for the two oliseivi'rs mens 
urlng the velts'ity of the llglit prtKlnoeil as 
they passed one anotlier, wore nsinu dif¬ 
ferent units of siiace and time And 
hence emerjres triumphant the Speeiai 
1‘rinriple of Ifelalivity, which states that 
the laws of nnlure are the same for all 
observers, whether they are in u stale of 
rest or of uniform motion la a stralaht 
line 

rnlform motion in a stmight line Is 
however a very sta>elal kind of motion 
(inr exiierieiice In ordinary life Is of mo 
tioiis that are neither nniform nor in n 
stralifht line, laith siievsl and direction of 
mutton arc alterliiK The niovlait tssh is 
then said to uialorgo "acceleration " 
which means either that its siioisl is 
Increasing or diminishing, or that Its di¬ 
rection of motion is changing, or both If 
we revert to onr former supposition of a 
universe in which there Is onlj a single 
both' In "empty" space, we clearly cannot 
say wliether it has iieisderntlon any more 
than whether It Is moving, tliere Isdng no 
outside standard of (sinipHrisoii and the 
(ienernl I’rliieiple of liidatlvllv asseits the 
invnrianei' of the laws of nature for all 
states of motion of the otiservei In this 
case, however, a dlfferoui'e might Ik* de 
tected by an observer on the moving IkkIj 
Itself It wnulil Ik* iminlfeHteil to him as 
the action of a force , stieli for Instauci' as 
we feel when n train in wlilili we are 
traveling is Increusing or reducing sjieed 
or when without changing si>e<*il. It Is 
rounding ii lurve TIu* force dies awav I 
as soon as the velocity iK-tonies uniform 
Thus aeeelerutloii reveals Itself to us uu 
der the guise of action hy a force Koree 
and aci-elerntlon go together, and we maj 
either say that the aeeeleratlon Is due to 
the force, or that the Impression of force ' 
is due to the ai'celeratlon 

Now w'heii we are traveling with accel¬ 
erated motion, we have ipilte a dIfTereiit 
idea of what constitutes n straight Hue 
from that which we hart vvla'u at rest or 
tn uniform motion If we me moving at 
uniform velocity In an airplane and drop 
a stoiio to tlie earth it will npiK>ar to us In 
the airplane to full in a sti night line 
downward, while to an olwerver on the' 
earth It will appear to deserlhe a para¬ 
bola, This Is due to the fact that the 
stone gathers sjieed as It fulls It Is sub¬ 
ject to the acceleration associated with 
gravity Ac<*«‘leratlon obliterates the fun¬ 
damental difference between a straight 
afid curvet! line. Unless we know what 
la the absolute motion of the stone, aud 
the two observers, we cannot say whether 
the line U ‘‘really" a straight or a curved 
line. Since abeolute motion is an IHegitl- 
mate jmifceptihn. It foUnws that there la 
(Continued on page 837) 


Essence of Hack Saw Efficiency 
The sum and substance of all Hack 
Saw efficiency is—how long should it 
take to cut any particular piece of 
work, and how many cuts should a 
blade be expected to make before it is 
dulled? 

As IB shown in "Hack Saws and 
Their Uses,” published by Hie L. S. 
Starrett Company, the characteristics 
of the metal which la being cut is the 
most important factor in determining 
how long it will take to cut it and, as 
every machinist knows, no two pieces 
of steel or iron are exactly alike as re¬ 
gards hardness, chrystalUne structure, 


Pit Therefore, no hard and fast lim¬ 
its regarding the cutting time of vari¬ 
ous saws nor their life cun be given nor 
can it lie said with certainty, just how 
long it will or should take to rut any 
given piece of material We cun, how¬ 
ever, take the average of as many cuts 
of each class of materials as possible 
and say that, if such of the factors as 
are under the control of the operator 
are made to conform to the recommen¬ 
dations given in this treatise, this aver¬ 
age represents approximately the time 
in which a certain material should be 
cut and, in the same manner, we can 
sav that it is reasonable to expect that 
a certain blade will deliver approxi- 


ni.ilply so m.iny cut.s before becoming 
dull 

The Cost of the Saw 

The cost of the saw is always small 

practically negligible—as compared 
with the value of the time of a man 
to use or tend it Seldom, in fact, does 
the saw cost as much aa an hour’s or¬ 
dinary wage The total difference in 
cost between the best and the poorest 
saw IB BO slight as to be hardlv dis¬ 
cernible when reduced to the cost per 
cut, or even to the cost per hour of its 
u.seful life For comparison with hour¬ 
ly labor cost, it is convenient to divide 
the cost of the saw by the hours it 
endures and thus get an hourly rate. 
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Recently Patented Inventions 

Bri^ DucripUons Recmtlu PatmieJ Mechanical and Electrical Desices, Tools, Farm Impltmtnts, Etc. 
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PATENTS ! 

IF YOU HAVE AN INVENTION 
1 which you wtfU to p&tont you cun 
wnte fully »nd frooly to Munn A 
Co. for MVi<s« in ro^d to the best 
way of ol^nin* proiootion. Please 
gead tksMuf* or a model of your in¬ 
vention ona 0 dotoription of the 
dertbo; tHtpldlalag its operation. 

. All oorainunicfttion# are strictly eon- 
^ Our vast practice, eirtend- 

I ing o’vpr' O period of seventy years, 

§ eoidfiW ns m many oases to advise 
I In regard to patentability without 
? any expense to tlie client. Our Hand¬ 
le B<wk on Patents ie sent free on re- 
E quest. This explains our methods, 
1 terpM, etc., in regard to Patents, 
I Tmde Marks, Fateitn Patents, ete. 
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From the Einstein Contest—IV 

(ConfInttPd from paiif 2S5) 
uo such thing as “renlly’’ straight or 
“roally" curved Theue are only appear- 
anccu act up ns n cnuHcqucuiv of our rela¬ 
tive inotioiiM with respect to the bodies 
concerriiHl ]f there were iio such thing as 
iiciclcrntlon—If the stone fell to the 
enrtli iit uniform velocity—then an ole | 
server on the earth or anywhere elae: 
would agree that It fell In a straight Hue - i 
and straight lines would always Ito 1 
straight lines 1 

t’nder these clrcumslanees. Euclidean', 
geometrv would Im> alisolntely true Itut ' 
If we are in a state of aereleratloii, then | 
what we think are straight lines are 
"really” curvefl lines, nnd Kiiclldenn ge- 1 
onietry, based on the nssum)itton that Ita ■ 
lines are straight, must founder when 
testefl by more aeciirnte mensiireuieiitH 
And In point of faet we are In a state of' 
acceleration for we an* lH‘lng adeil iqion ' 
by a forei*-- namely, the foree of grin Ita-j 
tlon Wherever there is matter, then* Is ; 
gravitation, wherever there Is grniltntlon ' 
there ais-eleratlon, wherever tbeie Is 
Hccideration Euclidean geometrv Is inne 
curate Hence In the space surronndlng ; 
matter a different goometrj holds the' 
field and bixlles In general more through 
such space In cuned lines 

Different parts of spnee are thus <har- 
acterlzed bj different geonietileni proiier- 
ties All Isslles In the unherse proceed 
on tjielr established courses through 
space and tune Ilnl when thev eome to 
distorted geometrical areas their |>nth 
naturally seems to ns different from 
when thev were moving through less dls- 
tiirlied regions They exhibit the dtf 
fermiie hv acquiring an ac<-<*lerntlon nnd 
we explain the acceleration by alleging 
the cNlslems* of a force, which we call 
the force of gravitation But their mo 
tions inn in fart he jierfectly preilicted if 
we know the geometry of the sjiace 
through which they are traveling The 
jiredk'tlons so based have In faet jiroved 
more Hcdirale than those based on the 
law of gravitation 

I "f!ftinf/fc,roorf' coMcJarfc* hm r*'ni/ 
vKfi <7 tiaraffroiih of prroratton, fnlrntlrrl 
to proi irir n ttramotif and oratorical rll 
ma.r Jloth the .tudi/og and the Fltiilein 
h'ditoi are entireln out of sympathy xrlth 
this parayraph —not xrith the idea of tn- 
tfoduiina surh a paiayraph let it hr said 
—hut merely irtth the rxeeution of this 
pat titular tpectmen. and they are agreed 
that it IS so (tistinetly out of plaee as to 
iiratken the essay materially So ire 
halt taken the liherly of suppressing it 
Othei wise the essay is reprodueed intart ] 



The Balky Motor 

(Continued from page iil) 
through a defeetlve carhuretor-ttaiige 
liacklitg or through leaks in the Intake 
manifold Water or rust In the gasoline 
Valves sticking In their guides Dirt or 
piMir eoiilsct 111 the secondary distrib¬ 
utor The mixture much to rich. Motor 
tis, cold for fuel of low \olatlllty Sisirk 
tiMi far ndiniiced 

If the motor d(M»s not run well with 
wide oiieii throttle when pulling or if It 
docs not nci-elerate proiKTij, look for 
the following Motor tisi cold. Low- 
grade gasoline DcftHthe spark plug, es¬ 
pecially those with the tormliials at the 
S{iark gap too far apart Induction coll 
or condenser broken down inalde If 
cllnihlug long hills, the vacuum In the 
Inlet manifold may he too low to niise 
gasoline to the vacuum tank In pru]ier 
quantities To remedy this drop buck 
to low gear and portly close throttle oeen 
sloually or stop the car entirely, throw 
out the clutch and run the engine as fast 
as possible with .tbe throttle not more 
than half open. Water or dirt 1 r the 
gasoline. Spark not sufficiently advanced. 

If the motor does not run properly at 
high speed the following fanite nay be 
(uspected: Spark not far cnoogb ad¬ 
vanced; Bpark pings In poor oeadltlon 
gtHdi aa badly carfoonlaad or wltb exces- 



tukai’s 
•fhQ answer 


Given a bolt and a nut — 

Can you increase their efficiency? 

Bolts and nuts are ancient history. Their use is as 
old as the metal-working industries; their applica¬ 
tions myriad. 

Can you increase their efficiency? 

Up to a few years ago, your answer would have 
been—and rightly—“Of course; use washers!” 

Then came the step beyond the washer—the lock 
washer—an active force holding the nut to its job 
instead of merely offering a passive resistance to 
its loosening. 

But today—to get the utmost in efficiency from bolts 
and nuts—your best answer is to be found in the 

NEVER SLIP 



LOCKWASHER 


the only washer with corrugated gripping surfaces! 

These corrugations give the Neverslip 60% greater 
gripping power than any other lock washer—as is 
proved by the scientific test of disinterested engi¬ 
neers whose report will be mailed on request. 


Our booklet —“Rattles—A Gripping Story” 
will give you interesting facts about Never¬ 
slip Lock Washers—and how they help in¬ 
crease the efficiency of your product. A 
copy Mfill be mailed you free on request. 

Look Washer Division 

National Umbrella Frame Company 

30th and Thompton St*., PhiUdelphio, Po. 



Hardware and Auto Supply 
Dealer* can supply you with 
this special User*s Assort¬ 
ment of 530 Neverslip Lock 
Washers of assorted sixes. 
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RY them 
once and 
you’ll never 
use any other. 


of pencil per¬ 
fection, in 
the superb 
\^NUSthat 
you will al¬ 
ways remem- 


sively large gaps Weak valve apringa or 
valveN atlcklug In guides. Too great a 
clearance t>etv?een valve operating plung- i 
cr» and %nl\(* Ntcma which rediicea effec¬ 
tive lift Hhortagp of gasoline Ignition 
contact lireiiker gap too amall or too 
wide Pittwi or inirnt Igniter poliita 
Mnfllcr passages stoppe<i up or constricted 
iiy < nilmn and oil deiioslts Leak in oylln- 
(ler lieiid gasket 1'ragging emergency 
lirnkc 

If aftei the motor is started it will 
run lit high sjiecd Imt will not run regu 
! larh at low or idling sjieed It may tie he- 
ciiuse The motor mav lie too cold 
There nun lie an air leak which iiermlts 
diluting the mixture through a jairouh 
Inlet ninnifold gasket, through poor pack¬ 
ing III the Hiinge joints, or around looac 
inlet valve giiide,s Tlic valves may not 
lie Heating llglilly enough oi may be held 
dear of seal tiv partic-leH of dirt Undl.v 
worn piston rings whicli )H'ruiit gas leak¬ 
age .Spark gap lielween spark plug 
points loo iiaiiow .Spaik too far ad-; 
MiiKisl oi llnioi stink in advniieed ikimI ; 
tion itasollne leaking in ihroiigli the 
Huction (onneetion of the vaciimn liink 
Throttle shutter ina.v not dose jirojierlv 
on iKssiiint ol tile stop sirew being regu 
' lilted so the Imllerll.v valve (annot close 
I In some foims of (nibnietor such us 
tliose of the coro|Hinnd no/./le type In 
which tile idling Je| Is contiolled bv tlu' 
throttle shuttei tlie valve may Iw fumed 

tivclv and also so It dis's not control the 
Idling Jet Weak or liioken exliaust valve 
spraigK, whidi jiermit tlie evliaiisl valves 

If the fuel (onsnmiillon Is evicsslvc It 
uia.v Is- due to A isiorlj Inliricatisl or 
oveilieating motor wliidi does not turn 
over ns freely ns It should lirngging 
brakes .‘spaik not sutllcienil} advanced 
f’arbiiretor Inipropc-rlj ndjusic-d such ns 
having jets to give niaximum power and 
ac iv-leratlon at a sacrlUce of economy 
Poor setting of dash control regulating 
air siippl.\ to the c-urbnrc-tor Motor 
clogged with 1 iirbon deposit InsntUdent 
1\ liirtatcsl pncumntle ilies Wheel hear¬ 
ings adjusted lisi tighllj 

Canada’s New Parliament 
Buildings 

(CuHltnutil fiom pane 
and the ceiitinl court In the dlslancc 
Ic-ndlng to the- llhinry, a succcssiou of In- 
trlcntelv-enrve-d arc-hes stretch, the arches 
being upheld h.\ columns of c-vunite, and 
ill time till- nlchc-s lietwec-n the arches 
will la- tilled with the mmhlc- slniucs of 
(’annda’s in-mt tuiiions men At the first 
lloor. In this coirldcir of arc-hes, is the 
Bridge of Sighs 

A high window' at the- end of the- central 
court will Inter he called the memorial 
window "(n l-'landeis l-'lelds ’ 'J’he lower 
third of the window will depict the Cana¬ 
dian soldieis wenril.v walling iiud anxious 
to go Into battle The sc-couil, or middle, 
thud will show the warriors In celestial 
nntfornis with peniinnls hlngoning the 
iiaiiH’s of Imtllcs In which Cnnadluiih 
playi-d a noble- iiait, while- the- lop third 
sliows the glory of Paradise and the wel¬ 
come of hovering angels 

lioing i-nst nloiig the' south c-orrldor one 
couic-s to till- Si-iinti- c-hnmiK-r where the 
iirraiigc-uient of the dc-sks is similar to 
Hint III the- Comiiiiais, with the i>xc-c-ption 
that the- coloi Is rc-d Here- the ni-lim-as 
of till- wood and carvings lH‘ggarB de 
sc-ilpllon The- celling Is papeled In 
lic-hlj coffen-d octagons in w'hlc-h are i 
painted the- i-mhlems of tlie live countries 
from wlilc-h Canadii derlvc-s her sons and 
daughters Knglaiid, In-Iaiid, Scotland, 
t\ nlc-s and l‘■rnnc-c Again the strip of 
teakwocHl and ehonv leads to the throne 
above ii))oii which will he placed a statue 
of King Alfiocl the Great, England's first 
law maker 

Next comes the Ooveruor-Oeneral's 
suite of rooms, separated hy orches of 
beautifully carved oak In which doors are 
hung Here are to lie found the armorial 


eciuipinent of Canada's past Governors 
and above the two doors are the royal 
crowns of Britain with "G R" and 
"M n." on them, resiiectlvely. Above the 
third and last dcair thre-e plumos signify 
the motto of the- Prlnco of Wales, “Ich 
Iden " 

In the- .'senate inllway room are to lie 
seen, la half ciic-les sunk In the wall 
nlaive doors and windows, palntlugs show¬ 
ing the iirogrc-ss of travc-l in Cnnndn- 
Ihe pioneer trip hy wiitc-r. the first train, 
the new sic-el train, the airplane, latest 
shill, ‘"*<1 Canada's four leading Indus- 
li-lea—farming, fishing, mining and lum- 
iM-ring 

Konehing tlic- Imsement one sees the 
-iiteric's mid the- nerve centers of the 
wliole stnu-tnro The lloor Is ten inc-hes 
thick of reinforc-csl ccmc-rele and a liin- 
nel Ic-ads to wlic-re threcMiuarters of n 
mile nwiu tlu- throbbing t«>wer house 
aenc'i-nfc-s hc-iit foi all the buildings on 
Parliament Hill 

The Romance of Invention—^XX 

troniiuiii’d from papo SSO) 

IS now used The c'liormous Increase In j 
the use- of the eloc-trie wagon, truck and 
ph-nsnn- ciu, c-ciulppod with these bat- 
ic-rips shows the trc*nd of the future" 

It was c onlhb-ntly expec-ted hy a grv'at 
many pc-ople that Mr Edlsou would pro- 
line*' soiiK- revcilitllonnr.v dc'vlce during the 
war vvliu-h would nutoniatlcally select all 
the German siibinailues from other bulls 
and lilciw them up, or extract the venom 
friim Gi-nuan nutmes and Imttle It to be 
used In shells against tlic'in, or some other 
c-ciuallv icmiiirkable and absurd Idea As 
a matter of fact Mr Edison siieiit two 
.vears in Washlnglon working day and 
night on wai problems, and bringing to 
liear on military situations that resource¬ 
ful mind anil those perfectc-d met hods of 
rc-senrch which the world knows by their 
results It was Mr Edison who made | 
charts cif sniimurlue sinkings and plotted 
them hy davs, hj hours, by ship lanes, by 
ports, by light house's until he had de-1 
dneed some definite rules allowing how | 
and when and where a ship was safest [ 
from attack—a plec-e of work of hardlj 1 
imaginable magnitude, and which, like Co¬ 
lumbus H egg trlc-k, seems jierfec-tly ob- [ 
vlous once- It Is done, but which uo one ' 
but Kdlson apparently thought to do. 

While most of the world of sc-lenc-e and j 
Invc'Dtlon was dovoting attontlou to the; 
suhmaiinc' either in endeavors to locate] 
It before It nllacked or to prevent its at¬ 
tack from being harmful by protc-ctlng 
iittac-ked ships with nets, scrc-cus, false 
liottoras, water or oil or other material- 
filled c-imipnrtments, etc, Mr Edison was 
engngc'd In what proved to lie apparently 
the simplest as it was cc-rtolnly Oie most 
original mc-thod of proveiillng a torpedo 
from doing diiinage 

"Tou Clin hear a torpcnlo when It is 
fired and ns it progrcscses," said Mr 
Edison "There Is no way of muffling Its 
Honud ') oiiHsl<H‘s, c)f c-ourse, are fired, not 
III the jilac-c- the attuc-kecl ship is at tlie 
moment of firing, hut at the place she 
will be- at the time the torpedo meets 
her line of jirogrc'ss If, therefore, there 
WHS a means of preventing a ship from 
being where the torpedceflrlng submarine 
ealc-tilatisl she would lie, the torjavd^i 

“With this for a premise I calculated 
and c-xperlmentcHl and devised a method 
by w'hlrh a ship, no matter what her slxe 
and speed, can change her course to one 
at rlglit angles with It, In from two-thirds 
to thrc'i- foiirths of her length. Such ves¬ 
sels, so equipped, are also provided with 
submarine listening devices and a man 
or men always on duty When the sound 
of a fired toriicdo Is beard, the course 
changing apparatus is put Into play and 
within a few seconds the ship Is steaming 
at right angles 

"Like most efficient devices It Is simple 
—nothing more than huge hawsers, from 
which are swting very large conical aea 
I anchors. This apparatus Is cxmaected to 


DURAND 

Steel Lockers 


Y OU start the new em¬ 
ployee right when ytw 
give him a key to a E>urancl 
Steel Locker. 

h gives him respect for his 
job; respect for himself; and 
respect for his employers. 

Such morale cannot be 
measured in exact figures, 
but it has an intimate re¬ 
lation to production emd 
profits. 

Ssirif for omtmlog of Dmrrmtl Stor! 
Loekoru, or of Dmrtmd Stoot Baekr 
and S katpimt. 

Durand Steel Locker Co. 

IS74FtDMiWsB«ri(BUIf. BTdPufclvwBMg. 
CUoago NawYork 

CUT YOUR GAS 
/Ogm^ BILL ONE HALF 
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AMOtlCAH GAS MANTU CO. 
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THE BESSEMER GAS ENCWE CO. 
U Yack Straat Crava CMf. Fa. 
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WGbcr Crank-Pin 
^Rg-Turning Tool J 





For Gaii$iniths,Tool Makers, Ex¬ 
perimental & Repair Work, etc. 

•w>og. Arrtn^ fof 
SKam oc Fool Powcf, 
^ Veloapnle or Suiwi' 
■ op Tiudle. 
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quaoilty Wa rroduca alt cradaa at our world famotia 
BELL ABBBB-roe MINETtn Canada. We alaocany 
Abret, apfn yarna, weave clotba. and make all aorta 6i 
Aabaatoa prMUCta 

For anything you want In Aabaatoa, turn to 

KEA8BEY A MATTI80N COMPANY 

DEPT 8-1 

AMBLCR, PCNNA .USA 
Oanm «(tlia wwld'a laint Aaboitw Wtii aa 

Experaental and Model Work 

dawilal ‘iTw (J^Tulaa, CIO. 

HENRY ZUHR, 489-93 BtoMa St, New TwV C«t 
^ Tha VILTER MFC. CO, 
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thfl bow, not the stern, and when dropped 
overboard, simply stops the bow while 
allowing the ateni to swing around The 
change of course Is accomplished In a 
few hundred feet of water Water Is « 
yielding medium, in the sense that objoets 
can 1)6 dragged through It The enor¬ 
mous force thus e.Tertert on the vessel Is 
iiTiplled gently, and graduallj-, If quickly 
Many people do not reallie the part played 
by the time element In any application 
of force. There is more energy in n 
riouml of coal than tliere Is In a pound of 
dynamite. But the former gives up Its 
energy slowly, the latter, all at once If 
I stopped one end of a ship Inslantly— 
well. It would 1)6 like the accident to the 
Titaiib' But had the Titanic l)een. 
equipped with these l)ow slung sea 
aneliors, she would hove hud ample time 
to swing aside from that berg Yes, we 
tested the device on netnftl vesaela and It 
worked as I knew It would work, but by 
I be time this was ready for W'rvlee the 
submarine had been pretty well attended 
to by other means" 

It Is common and usual for the news¬ 
paper and magazine writi'rs who lalk 
with Mr Kdlson to rake up hack tiles of 
various pais'rs and resurrect the story of 
Mr Kdlson's working all day. ami all 
night and onolher day and night or so for 
g(s)d measure, and then asking for his 
breakfast Wo have been told of l)eef- 
Kieak dinners In the wee small hours, and 
the fact that Mr Edison doesn’t need 
murli, if any, sleep, and a great many more 
similar touches of "human Interest ” I 
can find no space for similar details here, 
t)pcause of the Impression made upon me 
hy Mr Edison a.s n roan Mr Edison Is 
seventj-four years of age But he Is so 
vigorous, so alive, so intereeleil in what 
he Is doing that no one about him roallaes 
It, and It is doubtful If he does himself 
()ne of his assistants sold to me, "Mr 
Edison knows everj thing there Is to know 
about the phonograph as we built It 
There la no detail with which he Is not 
familiar Vet the (S)mmerclnl bulbtlng 
of phonogrntihs Is no port of Mr Edison’s 
personal work, now He spends most of 
his time In his laboratories” 

Another said to me "\V hen I came w 1th 
Mr Edison 1 hiul heard that ho ‘worked’ 
his iissiatnnts vert hnid It is absoiutelv 
not SI) Mr Edison diM>s not “work’ any¬ 
one You ’work’ jourself, because von 
are Inlenselv Interested in what jou ute 
doing He ‘works’ himself hard hoenusc 
he IS vitally Interestisl In what he Is do¬ 
ing But I can’t Imagine Mr Esllson 
wanting nsslstants about lilm that he laid 
to keep at woik You are either an en 
Ihusinst, working wHli an enthusiast, or 
you don’t work with him ” 

In going through the fn<lory and meet¬ 
ing and iniking with many men. he,ids 
of depnrlnients, foremen, laboratory 
workers, Workmen. I got a word here, a 
suggestion tliere, n hint somewhere else 
I’liey were all lo the same olTecI Mr 
Edison )s "Ihe old man’’ to his Snllre 
seven lliousaiiil employee's It is a term 
of afTeetion Mr Edison has never Ihcii 
too busy to be hiimiin, and never too 
wrapped up in Inventing a new maelilne 
t.) forget the ni'cds of the human mn- 
ehiues with which he works 
At the moment Mr Edison Is gatlierlng 
dala for an Investigation of ihe ether 
"I’m doing this for recreation,” he told 
raw ‘T am Just reading ever) thing on the 
subject I ran find, and finding out wliut 
the other follow has thought and said and 
published and dlseovereel I am not at 
all aatlafled that all the preoent-dov 
thought aboul the elher la correct If 
Einstein can find something new to say 
about space and tltoe and geometry It may 
be the last word hasn't been said on the 
ether. But I couldn’t say a word about 
It now. I haven't data enough I can’t 
work wltliont data —cM the data " 

At seventy-four, getting ready to formu¬ 
late apme new theory of ether m » 
recreation/ 



;‘1C*W' 'tlVincimtiveitio traiirtf’gibrwid 
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Recording 


Industry’s Progress 


M ost of the new idsss, the changes In method, the contributions of all sorts to 
dustry are conceived In the en^neer's office and the research laboratory—at 
center of progressive activity. A magazine produced there is able to record 
results of engineenng investigation and aclantfec research well in advance of the sprea 
this knowledge. Such is the 

GENERAL ELECTRIC REVIEW 

A Magazine for Engineers— It 

speaks with the authority of men who have mastered Industrial and engineering probls 
Most of Ita meaaages are in their own words. Its pages express the trained knowledge 
ripest thought of the General Electric Company engineers and scientista. To these it a 
the authoritative contribuUons of many others who lead the march of scientific progress. 
Because of this relationship The REVIEW is almost an autobiographic record of the w 
of many of the most prominent men in the electneal industry and much of the materia] It 
pubbabea is not obtainable elaewhere. 

Three dollars ssnt today to Desk No. 387 
General Electric Review, Schenectady, N. Y. | 
will bring this magazine to you every month I •' 


GENERAL ELKTRIC 
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W L. DOUGLAS 

■KS‘*8.00 SHOES ^ 

*10.00 i *6.C 

FOR MEN AND WOMEN 
THE STAMPED PRICE IS W. L. DOUGLAS PER¬ 
SONAL GUARANTEE THAT THE SHOES ARE 
ALWAYS WORTH THE PRICE PAID FOR THEM 


* YOU CAN ALWAYS 
SAVE MONEY BY WEARING 
W L DOUGLAS SHOES 
SOLD DIRECT FROM FACTC«Y 
TO YOU AT ONE PROFIT 



They are the beat known 
■hoea in the wwld. Sold 
in 107 W. L. Douglas 
atorea, direct from the 
tory to yra at only one 
profit, which guaruiteea 
to you the beat ahoea that 
can be produced, at the 
loweatpoaaibleeoat W.L 
Douglaa name and ^ 
retail price are atanmed 
on the bottom of afl ^ 
ahoea before they leave 
the factory, w^ieh ia 
your protection agahut 
unreaaonaUe profi ta . 

WA.DousUt tboM are abaolutairtlM beat akoeTaliMa 
For tb« nonoy tn tU« eoantry. Tkey are auda of tba 
bait and finest laatbars that tDooay can bny. TIhw 
eombtna quality, style, workasansfaip and wearing quab 
Mas equal to otbar makaa salKng at Mgbar prices. 
They are tba lea d ers tn tba fasbioa eaotars af America. 
Tbepiicesarethasamaeeaiywliarai tbay cost no more 
“ in Francisco than they do in New York. 

W. L. Douglas sboes ara made by the Ugbast paid, 
skilled shoemakers, under tba direction and suparTtrion 
[perianeed man, all working srith an bon^ datar> 
miaation to^maka tba bast sb^ for tba price tiuit 
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EARLY IN APRIL we shall publish In book form 
the winning essay In the 

$5,000 Einstein Prize 
Essay Contest 

together with several others of the best essays submitted, carefully selected 
extracts from a comparatively large number, and such editorial comment 
and supplementary material by the Einstein Editor as may be necessary to 
cover the subject in its entirety. 

Three hundred contestants competed for this prize; wherever one of 
them has succeeded in saying one particular thing better than any of the 
others have said it, this part of his essay will be found in the book. The 
book will therefore be, in eifect, by 300 authors, many of them eminent 
scientists, and will comprise the best that each one has to give. It wiU be 
the most understandable of the books on relativity that are reasonably com¬ 
plete, the most complete of those that are reasonably understandable; for 
the average reader it will be altogether the best book on the great revolu¬ 
tion which Einstein-has effected in the foundations of science. 

Every book of any account on relativity that has yet been put out has 
been exhausted within a few days of publication There is one way to 
make sure that we will have a copy of this book for you—order It now. 
The title is 

Relativity and Graiitatton 

The price is $2; or by mail, 92.15 

ORDER IT NOW 

Setentme American PnbU^i#4l Cn. 

Woolworth Building, New Yarik 


Making a Foreet to Drdar 

{Cnniinued frvm pope M*) 
sini-ked on the spot In heaps covered 
earth, is spread before plowing This hB- 
stsU toward decay of the natural vegeta¬ 
tion 

On the flat, at first, water moves adowly 
sideways through the soil; moreover, 

It takes some time to decompose the vege¬ 
table matter It has become a practice to 
leave the land alone for one season be¬ 
fore putting In a crop, during which time 
the preparation of the soli U eoffipleted 
and chemicals are applied. The chem¬ 
icals mostly used are raw phosphates or 
basic slag, but very often It ia equally 
necessary to give jiotash. Where the aolL 
la devoid of humus it is advisable to ap¬ 
ply the latter shortly before sowing tto 
green manure crop The quantity of 
leals used vary very much; they are 
harrowed In 

For preference yellow lupins are grown 
as green manures whenever postihle, 
der temperate climes, one ewL of seed 
heing sown (o the acre It Is advisable to 
iniK-utate the laud with about 4 cart¬ 
loads of earth from a field which has 
grown lupins the year before, eise not in¬ 
frequently the first crop falls and It b«- 
eomes necessary to grow a second lupin 
crop which adds considerably to the cost 
and delays the work one year Yellow 
lupins stand drought well, grow quickly 
and yield a bulkier crop than blue lupins, 
moreover, they have the advantage over 
the latter of not being fit for food, in 
which ease the essentials to the improve¬ 
ment might unwisely be taken away. 

Where late frosts are to be feared sow¬ 
ing must not lie done before May I6th, 
rolled and left alone until they are plowed 
III when fully In fiower. To develop a 
strong lupin crop and get the full ad- 
vHiiUgo of their use, mure chemicals are 
applied than are required by the woods 
so that the expense Incurred Is higher 
than necessary to the ultimate object. 
Therefore one farm crop Is generally 
taken witliout any chemicals except per- 
hat* a little nitrate of soda. For prefer¬ 
ence a winter com crop which can h« 
sown earl.v, thanks to the early readiness 
of tlie laud, is taken Kometlmes also a 
second corn crop Is grown. In this case 
yellow lupins are hroadiasted In the first 
corn crop alKiut the time when 
coming out Then the plants of lupins, 
which have the bahit of spreading their 
first hranches fiat on the ground, will not 
he cut at harvest time, but will be ready 
to cover the field at once The lupins 
arc plow(-d In before the first frosts. 
When It second com crop is grown, 
sometimes serradella is also sown 
Into the first crop It Is sown 
April and rolled, This will yield 
valuable green food When only one farm 
crop Is taken no Intercropping Is done, 
but firs or sprm-es arc planted In the corn 
I'hls may l>e done as soon aa the soil is 
settled, from Decemlier onward. This 
again la a very interesting practice 
Young plants are used, they are sheltered 
by the crop, and one year Is gained 
growth and on the Intaslon of weeds, 
is esseiiiial that plants should be small, 
else they w’ouid be cut at harvest time. 
For planting, au ordinary spade maki 
a slit, aiiil-the plant Is fixed firmly Into the 
soli by the pressure of the foot. The first 
row is planted by a string on which the 
distances apart are marked, the other 
rows are slit at sight, the outside position 
being paced off. Thla is an extremely 
quick process. Daring the planting sea¬ 
son of Dec'ember last, which cotTtaqKmda 
to the hbortest days ot the year, an aver¬ 
age of between 8,000 and 9,000 <me-yea»- 
old firs were planted a day by a gkng of 
men. Au ordinary gang ia coaqyoMd of 
one slitter and two boy planters. TTn 
average above mentioned Inriuded bfr- 
iddes planting, the lifting from the nor- 
k counting and (wndUitg the plants, 
bmvmed the delay for Wet wantosr s» 
welV,^ On one particular day spa sttttiirl 


and tfam boy planteMpat 1» pinUP 
(no Uftlsg; no cadh), I*at Apft^ s^ 
perienced fitter, who wag itoMnuBShdMI 
not to overdo It, made 1,509 idlta an hoar 
at his ease in land eavered with podr 
grass. 

Such varletlea of trees as can be raised 
fmm seed mtd left on the gpot ofo $oma- 
times sown in the eorn. They afe simi;^ 
rolled. This practice, too, saves one year. 

Deciduous plants or bigger coniferie nve 
generally planted the season afiSy the 
crop has been cut but here again yoan^ 
and nntransplanted one- or twb«year-dM 
aeedllnga are being uoed. At m next 
opportuni^ even we sbail plant (titd tib 
corn deciduotM leedllBgs for umtaowoe^ 
only ftlliai the followiag season the 
pianu which are to become trees. Th* te- 
trodnctlon of tbls system will open a new 
era tor foreetry In many countries, and it 
is likely to be generalised as soon as its 
advantages are realised. 

Cttrimtt Habits Lamprcfs 

lOpHtUmed front pope Sill) 
and toothless. They are indeed, so strUc- 
Ingiy different from the adUlt form that 
they were long thought to be an entirety 
different species, and received the dis¬ 
tinct name of Ammocoeie* These larvae 
live In burrows in sand at the bottom of 
the water. Thoee tn tba lakes in Central 
New tarh metamorphose, aaanmlng the 
adult form, in the Utter part ot the fall. 
At tbls time they are about six or eight 
Inches long, the externally sogmented con¬ 
dition of the body disappears and the eyes 
appear to grow out through the skin. The 
mouth, which in the larva waa 8Hed with 
vertical membranes acting as a sieve, now 
changes the deadly Inatmment described 
above. 

Lampreys are very particular in choos¬ 
ing pUces to spawn. They select com¬ 
paratively shallow water tn the bed of a 
stream and It la a tine quo non that the 
bottom must contain both stones and sand. 
Here a neat Is built by the simple process 
of clearing the stones from a certain area 
of the bottom, so as to form a basin 
having a sandy bottom and surrounded by 
a rampart of stones. In the cage of the 
lake lamprey, this basin is about the 
sl*e of a common wash bowl, but In the 
accompanying Illustration, which shows 
the nest outdo by a sea lamprey It is much 
larger, being 4x3 feet This picture Is 
taken from an exhibition group in the 
American Museum of Natural History and 
was prepared under the direction of Dr. 
L. Hnssakof from studlea made by him 
on NlBBcquogue Hirer of I.«ng Island, 
near Bmilhtown. In thla stream Dr. 
Hnsaakof found numerous lampriy nests. 

Our second Illustration la taken from a 
remarkable photograph mads at the pic¬ 
turesque Dalles ot the Columbia River 
in Oregem. This was recently deacrlbod 
to the writer by Dr. J. T. NlchoU of the 
American Museum of Natural History. 
According to this authority faunprsys are 
not very strong swimmers and, aeconl- 
Ingly, make their way along the edges of 
rivers where the current is less stroQg, 
and where there are rocks to which they 
can cUng when tired. In this Instanos 
Instead of breasting the current of the 
.fall, they apparently thought it waa easier 
to climb up along the bare surface of the 
precipitous but not very high wall at Its 
side. This they accomplished by a anrt 
of wriggling motion, k^ing the month 
attached to the rock and gradually work¬ 
ing tbrir war upward until by a final flop 
they were ettber able to land on top or 
elee feii back to the bottom, flosoettoea, 
tod, they are Mid to makg a aeries of stort 
jumps attoriilng the mouth after e«efa 

Lampreyb are wholesome food and west 
much prised by the Romans, eq|Mcbill^ 
whan stewed in wUw. Baary t of Slgg- 
land la said to have dtod of g s " ' ‘ 
them. Bowevet, thwr 
rathir htdlgeetlbla, »a4 to _ _ 

tU.aaokwUkfi stope if. 
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CANADA’S SUPERPOWER ZONE 
RAILROAD ACaDENTS AND THEIR CAUSE 












But Fire is working faster than 
our builders can 


T he house that bums down 
to-day is more than a loss to 
its community, it is a drag. It 
diverts unnecessarily the labor, 
materials and financing so badly 
needed to catch up with a building 
program now so lamentably be¬ 
hind It puts increased demand 
on restricted supply. It keeps 
prices up and progress down. 

Yet still they bum—and still we 
need a million homes. 

It’s shameful when we analyze 
the figures and see that more than 
half of America’s million dollar a 
day steady fire loss is not only 
preventable, but easily preventable. 

What makes the national figures 
so big? It is communicated fire that 
leaping from roof to rooC wipes out 
an entire community in a few hours 
—and that is absolutely preventable 
—for your roof, now a fire 
hazard, becomes a fire 




barrier tlie moment you make it aU- 
mineral—Johns-Manville Asbesfxia. 

And what is more, it fives you 
an economicml root 
You naturally associate jfohns- 
Manville asbestos with fire resis¬ 
tance, but bear in mind OOLt the 
same qualities that giye it rock 
resistance to fire also provideilt witii 
rock resistance to decay—a douUe 
saving by simply putting on a 
Johns-Manville roof instead of the 
inflammable kind 

JOHNS.MANV1LLE.Im.. M«4bMAv^at4Utat.,N.Y.C 
AmmcAm te 04 tm r g a CM m 
Fat Ca»Um ■ CANAOUM JOHNS-MAMVttAK. 


N' Manville Aabeatoa 
the all-mineral roof— — 
but alao the all-purpoae 
roofing. 

—inbuUt'opfbnnforfiatroaflL 
—in ready roU form for alop- 

—b) co r r u g a t e d f orm for roof- 
^ aMkii. 

— —inahlngleformfardweJUnfA 

—an approved by the Un- py 
derwritera’ Laboratoriea, Inc. T —jtf?| 

—and all aanctioned by the * 
hundred or more chiea and 
towna that have ordinanoea 
againat inflammable roofo. 



OHNS'MANVILLE 

Serves in Conservatioii 































Thui the number of (termllmente w»e, roughly, elaht t 
the emeller on*, the diameter of the cfreli 


Three month*' railroad accident* of all degreea of gravity, claaaifled according to cauneN and numhern 


Railroad Accidents and How They Work 

By Ralph Howard 

T hat a lot of people are kllletl lij a lot of ucel- 
denta ou our rallruada each joar is of tourse well 
known to all of us, and thut some nt least of this Is una¬ 
voidable mny lie conceded It Is however intoresttiiR 
In all ways, and surprising In some, to make a aurvo.v 
of the nnnihers, causes mid results of thesi' accidents 
The figures which are set forth in graphic form on 
this page are those of the Interstate Commerce Com- 
mission covering railroad accidents for a single quar¬ 
ter of 1920 These figures arc presented hj the Com 
mission In cotisldernhly more detail than in out draw¬ 
ings, we have conililned minor (Insslficntiiins fpiltc 
freely In the effort to group railroad accidents under 
a few comprehensive general headings 

It must lie explained In the first jilace that we are 
not to feel too pesslmlstle oter the statement that in 
three months we hud 19,71(5 railroad neddents—an 
average of over 2(K» per day A Hritlsh aimv officer. 
In explaining to us the catastrophically high ratio 
which Hrlllah casualties during the war bore to the 
total British iioiiulallon, reminiled us that If a man 
scratched hla finger on a button In putting *in liia 
uniform in the field, be was rispi.refl, under heavy iH'n 
alty, to reiKirt and undergo tnmrmeut for infection, 
and that this made him, statlstlcnllv speaking, a cas¬ 
ualty Doubtless there are men In the British servlw 
today who have been casualties a score of times and 
who bear not the sUghtest trace of any of these ‘•disa¬ 
bilities.'' In quite the same way, the definition of n rail¬ 


road nceldent is extremely broad, so that llumsaiids 
of entirely trivial (K-ciirrences get tbiis reported willi 
respect to trains whose passengers have not been aware 
of anything out of the ordinary 

Nevertheless, taking the totols at their faie \aluc, 
we find some interesting conclusions t<i be drawn 
Nearly half the total falls under what the Coinmls 
slon designate as ‘‘service nceidonis’' A (usual ac¬ 
quaintance with the details of railroading will picture 
to the render the mishaps of switdilng. eoupllng, shop 
Work, train unlondiug, et< , etc, which go into this 
(ntegory It will he appreciated that seldom, If e\er, 
are these iHsddouts of direct Inli-rest to the passenger, 
except In the eases where thee Qff('et the deiiaitnro of 
his train hv delaying the making-np of the (siin)inieiit 
or the arrival of the engine 
Of second and third degree- of freiiueiiey are the a<<i 
dents of the sort with wliidi the passenger is liest ae 
(|ualiited. Against lf,7'tl) of the a< ddents that iiuohe 
the ruiltoud man alone, we find In the three months 
tinder consideration that there were 4,0.'i2 d(>railinents 
and 2,189 collisions As n mailer of fact, nt ddents In 
eurred in Isiardlng and leaving trains attained a tiny 
preiKinderanee over collisions in point of iiiimhers 
alone, being ns 2,197 to 2,189, hut In view of the iisii 


not been eliminated Finullv 
ddent due to engine defecis 
gory of .'(kl ueddents to tn: 
might fairly well eonstltute t 
the Imiiginnlion after ruling 
gories whleli we have listed 
an accident taiist-d hv ij train 
lantlslitle would count In tli 
US a tniseelliiny or tis a tiihO o 
h<>st iipprontli to a niisielh 


of all railroad nt 
(liiiirler, 4 1 per i e 
were deriiiliiienls 
hoarding and lea 
wi-re (olllsloiis, I 
a sli'ide under I 


ally more serious character of the eciIHslons, and the 
very close (spinllty for nil prueflenl purposes In point 
of numbers, we may fairly classify the collisions ahead 
of the others 

Firth In the order of freqneiuy are the rrosslng ned 
dents, for which ordinarily the railroad Is not to blame 
There were 987 of tlu'se, or nearlv 1(1 a day—which li 


mil to the aulomobtllng piihlle 
til which gradi' crossings have 
nullv, we Imvu 17(1 cases of ae- 
'ecis and 11 iniseellumsms ente 
o trains, the nature of which 
Lute a eoiisldernhle strain uiHiii 
tiling out nil the sjics Iflc cule- 
ded \\ (■ do not know whether 
train s getting mivi-d up with a 
In the (Niiiiniission's reckoning 
iihC of derulinient, hut it is the 
sielinneoiis train nceldent we 
re so we havi- used It to stand 


■iitagis, we find that 
nd Ilf Me, during the 
leeldents, 2.'i pi>r (S-nl 

tlie same proportion 
crossing smash iips, 
engine fnlliiri's, and 
s ill eharnetor 
rloiis aeridents from 
I he test of fr(H|uencv 
find that hen- iigiiin 


and iidoiit ihnt of fiilalilt We find that hen- iigiiin 
the service- lueldenl heads tin- list, having taken the 
live,s of 4‘1(! jiersoiis in three months These were in 
prnetleuilv everv case, of (oursi-, einployeea, since the 
Innoreni hvstiiinter Who might get killed In such a 
mishap would lx- classed iis n trespasser and refused 
n pinvo 111 the n-eord But aeenud place In this listing 
(('tmllnudi on pagr 2S7) 


The aame aoddenta arraniad to display the number of persons killed by 
those of each groupt the size of the picture is now proportional, in volniM. 
to the figures showing the resulting desths 


afauEO 
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Our Attitude Toward the Port and Harboi 
Plan 


Hi(> ('onnuisuliiM 
oiHiin'IicijNlvc nil 


‘1 jiurt of tlu‘ i»rob- 
it til the lejiort of 
iMH'k, the ii'iiort ts 
|)ro|iosaN to Imlld 
to reorcHiilxe the 
e cxlstinj! railruml 


vInIoii of teiuillinl Jilers 
Harce (.'mml , the reeoUMt 
ns 1(1 liriiiK It thoroMithlN 
(loiilile (leek Jilei slieiis, n 
frinaht linniiliMK iiiiuhliiei 
(In (lotkh and rejinlr iilaii 
slilp wervii (' NO I hat those 
roiiles may he i:>'''hl)f'd to| 
rei ommeiidalions of tlie 1 
ivu\ adliiiriihle and Hhoiihi 


teimlnulN for river and oevaii «hlp- 
in of the harbor ehannels, the pro- 


train elevators for the 
a of the jiier syatem so 

equlinneiit ot iniKlein 
‘ iirovlstoii ot Niitltelent 
id the Jtonlnu of stetun- 
1 Nerve lairlh iilnr trade 
, all of these and oilier 


wav ndinirahle and should reii'lve the (‘iilhiislastle sup¬ 
port of lioth the t'ltv of New \ ork and .lersej Cltj 
What we do daliu is that ihr one serious defect in 
the report Is the verj linnled and e'ctreiiK'ly costly plan 
whhh it (ifTeis for (onneitlni: New \oik and New 
.Tersey 'I'lie provision ot two single tiHiks, eoslliitt, 
with the aeoessorv jarils and disfillmtlnn siatlons, 
souie I'tKi million dollars, Is a [ilan that is at once ns 
inadeiiuate us it is evtrnvaciintlv (ostly for the aervlee 
tlnit it could render I'm thirtj .veiirs pasi this journal 
has heeii a strong advoiale of a slnitle (treat bridge, 
douhle decked and of enormous (.ajimity, as the onlv 
means of ndeiiuiitelv tonnecllng uii Manhaltaii Island 
with the m.iinlnnd on the lersev side If the .loinl 
Port Authority is to lu' aulhorliied to spend ‘..’(N) million 
ihilhiis, let thsl moliev he iml Into the eimstnutlon of 
rhe holt lines, the lei oustnietluii of the piers along 
the vnrioiis water fronts, and the other linproveinenfs 
suggested hj I he Coninilssioii Meanwhile, plans for a 
bridge have heen prepiireil, the fnnils for lls eonstnie- 
tioii are avnllalde, and tlie wliole tiling can l>e put 
Ihroiigli I onli iiipoiiineoiislv with the isdl Hjstein, pier 
iinprovenienls eti , willioiit either of the two states 
or the (iriis C'oneeriieil having to eontrlhute a single 


Great Britain Adopts the One-Power 
Standard 


adopted a one-|iower In place of her former 
Jf two-power standiird She has taken the flrat 
1 to this end by struiiplng those of her dreadnaughta 
; are arrmsi with the IJ inch gnn, eight In all By 
ig HO she makes vet anotlier htg rediictloii lu lier 
III strength As we showed In oiir issue of February 
limi, she lost dijrlng the war over dOO.lKId tone of 
flghiing fleet, and subseouentlv to the war scrapped 
whole of her pre-drcadnaught fleet The elimination 


of these eight shlpa hrlngs her strength in hattleshltis 
very close to the level of our existing liattleshlp fleet, 
'I’lils momentous change in policy was made known 
in l“oiUainent by Ixird Ij«e, First Xxtrd ot the Admiralty. 
Ill aiiiiouming the naval estimates for the next fiscal 
year, he said “The Admiralty have effected drastic 
ecoimmlcs and have agreed to assume risks which In 
ordinary circumstances they would regard as dlftleult 
to re<oneile with a full maintenance of the Oovern- 
iiieiit's deelarwl policy." He stated that the economics 
Included a reduction In the number of capital ships In 
full eommissiou from twenty to alxteon, ns compared 
with thirlj-clght 111 1914, this being the smallest num- 
lier that would enuhlo the eswmtial seagoing teclinical 
traliiiiig of oftlcers and men to be carried out proiverly. 

V\trh regard to the amailer units; cruisers, destroyers, 
et eetcrii. the Government has decided to place tn re¬ 
serve one of the four deatroyer flotillas of the Atlantic 
Meet to withdraw completely tlw‘ South American 
siiuadron , to reduce the North American and .South 
-Vfrh an sipiadrons by one llglit cruiser each, and to 
ledwe the peraouiiel of the fleet to 121,7(K) men Simv 
this toial Ineludes the marines, It is [irohable that the 
total enlisted strength in aenmen will stand at about 
the flgiir** we (iiioted some weeks ago mi.v Idd.iKSi men 
'I’liese I linngea, ho announced, will leave a total of 
thirty hattleslilps and hattltscrulsers on tlir effectlvi' 
list, of which iiumiH'r aixteeii will he in comiuissioii and 
fourteen In reserve The effective fleet then will con¬ 
sist of twenty-two battleships and eight armored cruis¬ 
ers Of tlie haltleahipa, ten carr.v the iri-inch gun 
and twi'lve the IS-fl-lnch gun. Of the armorcsl cruisers, 
thice mount tlie ir>-lnch gun, three the Ifl.^-iiich, and 
two, tlie "N’ew- Zealand'’ and ■•Austrnlla." are of an 
olisoleseimt tyis*. iiriued with the V.i Inch gun 

Iteferrlng to the older ships, the First Ford staled 
that they cannot iiiiich longer he reckoned us eflldent 
fighting ships, and hwice the sum of .f Is to 

lie devoted to rt'plais'ment This sum will not go verv 
far in ihese davs of high cost of consfructlon, since 
ii reprcNenls less than one-third of the cost of n 
single ship IToliahly It will lie ex|K'nded on the pre- 
liniiiiiirv work on n non tyjs' of ship, in which the 
evisTlemv gained with the hnffle-crulser “Hood" will 
Is- embodied 

Plea for a Naval Ctmference 

E \ KltV thonghtfiil student of the present crisis 
In Intenmfhmal affairs mtiNt feed the force of 
tlie plea which the First l.onl of the Ad- 
uiirnltv has made for an amieahle agreement between 
the Fiiited States and Grent Britain on the question of 
inivnl strength Ills address, wlikli was made at a 
gathering of the Institution of Naval Architects on 
the day sneceeding hla nunoiincemvuil of the reduction 
of British naval strength, was (leveled to the liroader, 
International osixvts of naval policy Iteferrlng to 
the fact that both navies have now aiqiarately an 
iiouiieiai their intention to mnintniii a ono-jarwer navy, 
fhnt Is to say, a navy csjual to that of any other, he 
elahoralcd the ipiestion in words which are so full of 
common senw' and enudor, and so adinirahly expreas the 
attitude of conservative opinion on both sides of the 
water, that we quote tlmm In full 

Iteferrlng to the remark of Secrelary Denhy that the 
greatest enlarolty which could overlake humanity would 
lie a war between Britain and America, and that be¬ 
tween them they could control the sea, he aaid “I 
have no doubt that lietweeii us we could , hut the (lues- 
llon before us today la whether we are heading In the 
right direction without consulting wifh each other. 
We have in our eatimales of this yenr set an example 
of reduction We have admittedh taken risks as re¬ 
gards the relative ijoalthm of out navies and of others, 
and we are prepared to go ns far ns iioaalble hi that 
direction by mutual agreement 

"In that respect I think the Government of this 
country haa a clear record; hut merely to talk of hands 
across the aca la not aufflclent We must have our 
heails aeroBS the aea as well . . What we want la that 
plain horse senae which Is charncterlatlc of both our 
countries, and, personally, from long knowledge of 
America, I have a profound Iwllef In business tidk 
leading up to a square deal, 

T hold strongly that la this matter we are n^t en¬ 
gaged In a game of poker or of bluff, but a sort of 
game where we ought to lay our Cards on the table and 


dlMtuss frankly with our friend* what the fotam 
Bhonld be. The only point that lematne to tie 
Is who Is to make the first move to initiate the dlaenS- 
sion. StUl, we are not disponed to rtaad Upon c«*- 
mony in this or any other matter. 

“We wBleome the hint which has been tt»roWn out 
by Praatoant Harding and It will eontlaue to be met 
with a most cordial and helpful response hare 1 can 
any this, that if an Invitation comes from Washingtott, 
1 am prepartd peraonally hi put aside all other bnol- 
uess, preaaUig though it may be, In ordor to telce 
part In a business than which there can be nothing 
more pressing In the affairs of this worliL” 

The conference, h(“re so frankly welcomed, should be 
held at once, and It should take place In WaSWugton, 
far from the distracting atmosphere ot ^luropean 
jmUtlcs. 

The Diesel-Electric Drive for Ships 

F or the first half-century of the development of 
the marine engine, the r(*clprocating engine bold 
the field most worthily and gave magnlflcent 
service Its first strious eoiniJt'dtor was the steam 
lurblne, and when once the new drive bad established 
Itself as both reliable and a snver of fuel, its progress 
WHS HO rapid that fur use In ptisaenger Shltis It soon 
promised to monopollxe the field 
But the steam turbine suffered under the disadvan¬ 
tages that the most (»conomical speed for the turbine 
was the least economical for the propeller, and It 
was not until the mechanical-reduction gear (which In 
the motive power of a turhlncHlrlven ship serves In 
some rfapects the aame purpose as the transmission 
gear of the motor car) was introduced, that the turbine 
came into Its own and achieved an economy superior 
to that of the hcHt reciprocating engine 
When the njechnnk>al-reditction gear made Its ap- 
Iieamoee, the electrician was quick to soo that reduc¬ 
tion of the Sliced of rotation between the turbine and 
the proiveller could l>o accoiupllshed electrically with 
us much and jierhapa more efficiency than It could by 
mechanical gearing; and so there appeared the ele(^ 
trlcal steam drive which has made such gratifying 
strliU'N during the past few years To our Navy Iiejiart- 
inent gm's the credit for testing out and estahlishlng 
the merits of this system, which they did first In the 
7,()00-horsej»fiwer collier ".Jupiter," and then In the 
.W.iXSkliorsctHiwer tattleshlp ‘‘New Mexico " Ho well 
convinced Is the Bureau of Stimm H/ngIneertng of the 
N'avv of the siqierlorlty of this system over any other 
that pructlciilly the whole of our new Navy will be 
(“qiiliiped with this drive 

But the steam mechanical-reduction and the steam 
electricnl-riHluctlon drives are by no means deatlned to 
have the couipctltlon exclusively to themselves, for 
(luring the later yeara of the (ievtdopment of the steam 
turbine, yet anotlKa- competitor has been steadily. If 
rather alowly, coming forward In the form of the 
lieavy-oll, or Diesel engine. Theoretically, this la more 
economical than any of the foregoing, and the dlffi(nil- 
tles whlcli have dela.ved Us application on a more 
wldely-extendrai scale have been almost purely me¬ 
chanical. The development In thla field has been In 
some resfXK'ts fiilrly parallel to that of the early growth 
of the recIpriM-ailng steam engine, and particularly tn 
respect to the steady Increase in the else of the In¬ 
dividual cylinder and the power that can be developed 
tiierefrom Thus, nearly all of the Dlesel-englne marine 
Installations at the present time are of the re(dprocab 
ing direct-drive type, with the engine aa^ the pro¬ 
peller upon the same shaft, and In the larger units we 
have massive reciprocating engines running at a slow 
speed of revolution—In other words, we have a sltoa- 
tlon roughlpiHanalogous'to the marine re(flprocatlng 
engine before the advent of the turbine and reduction 
gear. 

But In the marine oil engine, as la the steam engine, 
there Is economy In using a high speed of rotation, and 
hence It was loevltalile that the Dleael eugine Intereots 
should ultimately seek to gala for that type all the 
economies which were secured by the xtoani engine from 
the lutroductlon of reduction gear, whetoer aatifaahf 
leal or eleiUrlcal. That day has how eoatoi ttef) tha 
results which have be«i gained with 41», firsd hi- 
staUattosM of this c^ a raeter htow heeu «e et^rigiag 
that we may eonfidentiy look tot n de*elii9to«Qt 
in the near future of the Dtes<4N^eets^4ri1^ 
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Astronomy 

The Amwlcen Aetronomical Society will hold Its 
next meetlag at the Van Vleek Obitervntory. Wesleyan 
Unlvorslty, Middletown, Connecticut, from Ang 3f) to 
Sept 2, 1921 

SqUr Eclipeee.—Apropos of the annual eclipse of 
April 8, 1021, Hr. Orommellu writes In ^alure that 
the occurrence of a central solar eclipse within the 
limits of the British Isles is a rare erent, There has 
been no British total solar eclipse since 1724, and the 
next one will occur In 1027, if we disregard that of 
Jan 24, 1020, In which the track of totality merely 
Krazes the W’eatern Hebrides and the eclipse oe<'ur8 
with a very low sun I’he last annular eclipse before 
that of the present year was In 1858 and there will 
not lie*inoihor until 2i>9;t 

A Cataloirue of Radial Velocities,—Many observa¬ 
tories have lately pushed forward the work of iin>as- 
uriug the velocities of stni's In the line of sight hj the 
well-known siKictroscoiilc method, and a large eoMectlon 
of data on this snhject has just been pnlilished hj 
Voute, of ,Tava, under the title '‘]''lrst ('atalogue of 
Radial Velocities" It ghes radial \(‘lo(lties nf more 
than 1.000 stars and 148 nehulic and i lusters to¬ 
gether with Information (oneerning fin' observatories 
where the raeastirements were inade and the luagnl- 
tilde, prorHT motion, Hpectrnni tvpe, and giilnetle lati¬ 
tude and longitude of eadi star I’aralliives ari‘ also 
given when known 

A Large Collection of Meteor Observations.—The 
Is'uudei McConuUk (ibservalori of the I niversitj of 
Virginia bs now publlsblng a work eontnUilng thi- re- 
stills of 22,000 obsen at lolls of ineteors nnide during 
the years 11114-11)18 h\ tin nietnbeis of the Auierkan 
Meteor .Soilety 'I'liis piiblballon iout.tins more ob- 

(hun any ever befori* IksikiI '1 be SoeleH is seeking the 
general codperation of aslionoiuers lit tbe task of se 
curing refstrls of Ihe uiagnlttnles of teles< opb metfors 
There has been a < onslder ible r(\lMil of interest In 
meteors latelj, botli In tbis (•(itintii and abroad A 
Csmiinitlce on Mideors has been nppolnled by the In- 
ternnllonal Astronomb al rnion with tV C Henning 
as ehalriniin Bliologritiible inellnsls of obseiving me 
Ksirs are being trletl in Miigininl 

A Lunar Formation on the Karth.—Prof K Stoeckl, 
writing oi I),( lllmnichii, II. deseilbes an inl.-resllng 
terrestrial eoiuiterpart ol (lie bilglit lass w hb It. iil 

full I.in, niiiy lx- sism eMeinliiig to grmil distaiiees 

from some of the lunar eriileiH, eh|ie<mll\ 'I vi ho A 
(smimon expliimition ol' these in\s is that the moon 
while (sK)ling, hud its i rust broken In nnineions ilssnris. 
whiih were later lllled up front beneath by inoUen 
material of high retleding power The writer lluds 
something very similar In the so tailed pik formation 
In rhe old mountain miiHs .long the HiiMirlnri Ik.hem- 
ian iMiiindiiry, esias ally ill I'fnhl, la the llinarian foi- 
est This forniullon extends in a siruigbi hue from 
lloding to the BoheniKin horiler, iieiir Klallerstriiss, a 
distance of ahont I.VI kllomelirs 'Ihe while ns k of 
the Pfiihl qiiartr. tan ol’leii l>c foniul In pure form 
and If the earth were observed fioni the mism this 
tilled liSHiire, wherever i( appears on flie surface, would 
donlitless he sisui as ii wliltt* slreiik on a<<*oiint of the 
high relies ting itower of the white ro.-k nndei a high 
sun 

Another Comet Scare.—From time to thne the col¬ 
umns of I lie new siaiisT.t are enllveiiwl with reiiorts 
that the earth Is In luiuilnent danger of (olllslon with a 
tsmiet Alarming rumors of this son. It will he re¬ 
called, attcudeil the last visit of Halley's touiet and 
now It Is the I’nns-W Innec Ke loiiiet thill Is about to 
annlhilale us Sensational annoiimelnents on Ibis sub 
Ject having been erroneonslv ireilitial in the press to 
(inveiiwieh Hbservntoiy, Hr A. H C Crommelin of that 
Institution tnkes (seuslon to lieny them In the .lotimal 
of the British Astronomkal Assis latloii As to the 
chauees of collision-la'tw een the nucleus of the < omet 
and the earth, he says tlial the um-ertalnty of the e-.m 
et’s dlstanee from the ami at nodal passagi Is quite 
halt a million miles; the ehnnee is, therefore, 1 in («) 
that It falls within a pitrlleiiiar S.iKHI miles (the earth's 
diameter). .Next, the lomet's resolvMl veloeifv perpeii- 
dleiilnr to the ecllptie Is iilMaif 8 mlk-s per second, 
whkh would mean Mi hour for 8,(K)0 miles Now, ns 
the poHslble range of perihelion passage Is some 4<l0 
hours, the combined chaui'o of collision with the head 
Is 1 in 00 X 1,200, or, say, I In 70,000 If we assume 
fur the coma a diameter thr«« times tlmt of the earth, 
we should multiply the chance by 10, hut It would still 
Iw only 1 In 4,000. ColUskni with the coma, snys Hr 
Crommelin, would prohahly almost escape notice, while 
even If the head were eneounlercd there Is no nmson 
to antldimte anything more than a great meteor shower. 


Science 

Dr. Priestley’s Air Pump.—The air pump used by 
Hr. .loscph Priestley, the discoverer of oxygen, has been 
presented to the Franklin Insdtnte by Mr Coleman 
Sellers, .Ir, and Mr Ilornee \\ Sellers 

The Wettest Spot.—The summit of Mount Waialeale 
In the Island of Kauai (llawnilan Islands i had a 
rainfall of .590 Inches In thirteen nnuitlis The moun¬ 
tain Is 5,080 fet't high and Is exposed to thi- prevailing 
trade winds 

A Batiitub Census.—Boston ha.s had a bathtub cen¬ 
sus! In 1880 there weri> 402 iiersons lor each bathtub 
and In 1020 the use of tulis hud ini rea.seil lo sin li .in 
extent that there was a tub tor evi-ry 4 4 iiersons This 
Is certainly a victory for sunllarv sneine even In the 
•Tlnb " 

Germany Bedeviled by Occultism.—An unprecedent¬ 
ed wave of oeiiilttsiu is sweeping i.erinany Caul 
readers, mediums, astrologeis mid all the nioilev crew 
are oiH-ning up eveiyvvhi-re and nie doing a landoilke 
hiisiness Large nunihers of psendo-si lentiiu soiieties 
to study Hplrltiiallsm, astrology and other phases of 
oeenltlsm are heiiig orgmn/ed 

Our National Bonfire.—Fiies In the United States 
In live vents have desiroved propiitv worth neiirlv 
l{:],l'SM),0OO,(SNI Lleetlleltv Is given iis the chief lanse 
of tires, wHh ‘inalehes-siiioking set ond , delei'iv" 
ehimnevs mid Hues, third, stoves, fiiriim es, bolleis 
and pipes, fourth, spoiilaiieoiis i onibnstion, llflh ligln- 
ning, slvtli. spaiks on roofs, seventh, and peirob'tiin 
anil lis products, eighth 

Psychological Effect of Colors on Prisoners. — The 
ntliclnls of a |s‘nitenl lul y me trving ,i new t .\pei Inn in 
In repalnllng the four lell blinks mid allowiiig ein li 
prWonei to sells I the eolor he likes foi Ins own (ell f.n 
psv( hologieal elleet it has Upon the inulefmtoi '1 he 
(oirldors of the ci II houses are Isong piiinled a liglil 
brown 'I be (ells are being piilnted in iitinntlvi lints 
of V(dl(>w, blue, brown bull ek Noin* ol tbe (clls lie 
warden evplalned. Is to have siauber settings but sie 
all lo b(> bright and iles'iful 'I In- peieibigist is -ilwavs 
an optimist 

Muutard Gas Routs Crooks. — Thiee bank robbers 
were roiiusl In niiistmd gas In a \|i(hlgan liank lubes 
of tbe gas bad been plmed In the b.ink vanll a few 
(lavs beloie as a pieemitnn against bandits When 
the vegguien blew in tin doors Ihe lubes biiist mid tbe 
thieves lied, leaving H.'i cents of theli own money and 
an (>\i)eiislve kit of burglars tools behiial Ibeiii It 
was several hours hefon* the bmldliig (ollld be eiilcKd 
with safelv Only the llrst door of the lug vault had 
Imsoi blown nwnv', the (>s(aping gas di fealiiig the piii- 
|iose of the yeggmen 

Extension of the Fjnger-Print .System lo Ihe Pores.— 
An lliipoiliint adjunct to (nun detectliai Is Kporiid 
floni Paris This ntnv plan siqipleinenls the Iterlilloii 
svstein of nii'asuiements and linger prints It has las'ii 
found that a man (an Ik- ira((d not In linger prints 
alone lint hr marks on anv part of the hodv Aiiv <>f 
the jioies of the skin mav he ('lllploved Tins is the 
(ilseovery of Hr. l.<(S'ard, head of th(> French Police 
Sehiail at Lvoas. Criminals often use gloves to foil 
detectives hut Ihe forearm, or the elhovv mav give a 
print cquallv as valtiahle for Identilh iitloa 

One Interview in 110 Years.—The Dalai launa of 
Lhasa in 'I diet has just given an interview in an 
eleetileal engineer 'I'hls Is the first lime ihat a I mini 
has talktsl with a Knroi (‘an in 111) veiirs Lhasa Is on 
a platemi, ll.lKK) fis-t high which is perha]>s desirabb- 
IIS snnitatkiu is inuis'Nlstent 'libel seems to want tel 
egraplile (ommiiiik al ion with the ontsuk vvoild mid 
there me faint signs of .in Inilnstrliil awakening .Mi 
Falrlev, a telegruiih niglne(‘r. had an midieia e with 
‘His liollnesH," who ]irov(*(l to be kindiv and verv 
iliiliiisitlve He also visited the 'I'ibetan ('(iniKil (olU*(l 
Ihe ' Coma II of S ha pi's " A ivveiitv foni (()nis( lunch¬ 
eon followed 

The Newcomen Society.—Thus new society has been 
formed In laaidou loi the sindv nt the bislorv of ciigl 
neenng and technology The inosiiedns enqihasi/i-s 
Ihe fact that eugl ns'rs, Invenlors and mminfaeliirers 
have served the W'orld as vvi'll if iiol belter tlimi gen 
erals or politicians, yet tlieir woiks are almost for 
gotten and their names me remembered by bat a few 
The history of engineering and l(s’Iniology has liecii, 
mill In lieing, negleiled, and the ambition of this in w 
society will lie to assist in supplving the detleleinv A 
Jimrnul Is promised ns well as a lard Index of pnblishisl 
Information Anyone Interested inn join, Ihc miinial 
dues iHdng one pound sterling I'he hendqnmters are 
The Srleniv Mnsekiii. South Kensliiglmi, Loudon and 
Mr H W Dickinson Is the Hmiorahle Secretary ns 
they term It In Bngland. 


Electricity 

A Welder for the Small Job has made its appeal- 
aiice III the tniin ,u' ,, iiNi-|iiuni(l mil hi, wiikli Is in 
tended to uci oiiiplisli miv work In and aniMiid ii 
garage, pliimbing shop, nim bine slnqi, and so on The 
inaehiiie uses eleilrodes from 1/115 linh to 5/52 inch In 
diam(‘t(‘r, and will openite eonriniioiisly with tlu' me 
dkmi and small sl/es and intennlflently on the huge 

A Georgian Radio Station is shortly to be elected 
for the piii|)oH(' ol (oininiinii allng within ii ladiUH 
(■(pilvalent to the distance between Tiltis and Loinbai 
'1 In* now station will lonneit (leorgiii vvitli huge Hnro 
pean ceiilers such as Pans, London, Rome, .Moscow 
mid othcis Pari of the same iirojecl calls for ibe 
(Tcclbin of four ladio icicpboiic stiitloUH In various 
parts of licorgla, tla' (cntral slntion lo be liKated In 
Tlllis tieorgla is In Ibe t'aiiiasiis 

Our Telegraph Industry.— According to the U S 
ltnr(>au of the ('ensiis, llicre me twciilv-one telegraph 
(■otnpmiies (qs-raling In tills connfiv with a total |)ole 
line of 241,012 miles and 1,888,711! miles of single wire 
.More than 1 5.5,0oo,ihio niessages an transmitted each 
venr For the ( onv eiilenc e ol ciisloiners 28,8(1,5 oIIIcps 
are s(uttered over the eonntrv A total of Hk.lKio em- 
plovies leielve saiaiies auioiinling to nearly .$40,00)1,000 
HiiniiHlIy 

Siasconset Radio Mation.—A new radio .station has 
been opened bv llie 1 niei lullionaI Kailio Telegraph 
('oiiipmi, al Siasciaisel, on .Niintinkel Island, Mass 
(’iirrent foi opi rating Ibis plant is obtained fiom a 
storage bmierv, wbbli Is ibaiged when neiessmv bv 
nn mis of n gasoline driven gi'iieraloi set The Irans 
miller is ol (lie spark iv]ie, anil of Iwo-kilowatt (a- 
lanllv It mav be opeiated as a (pienelied gap or 
rotaiv s\!(( liKinons s|.,iik g.iji Lansnutter 

The First Wireless Deteitor.—In a lettci sent by 

Prof \ I'nipaln of the I iin(i|si|( ol Pollleis in 
I'raiKe, lln- prolessoi slales tliat be was tbe HisI lo in 
serf a Icleplione In (be ills( barge (Irinit Inan n licit/ 
lesonatoi Ills i\p(iiinenls were londiiiled two tears 
befon' Marioni began Ids work, and tliev are deseribisl 


' of / 


’ nth’ 


n.'lr 


He repoits healing the noise oi the disebarges In the 
Ieb|ib(Uie ie(eiveis allbongb Ihe spaik was 'to Minis 
•iw.iy, with foil! tlil(k walls inlcMcning 

■Vn .tmerican Radio Record was scored by the U S 
Navy vv la 11 the Coal Island lailio sl.ilnai leporhd tbat 
messages bail b(*(*n sent within lliiee imnnles from 
Cavlle. Pbllljiplne Islands, to \\ asliingloii, H a 

distmiK (d' lOlHMl miles Die t'livlli' station sent test 
messages 7 (H)0 miles hi tbe (ioal Islaiiil slallon 'Ibe 
niess.iges weie fiuwiuded lo 8an Diego and tbenee to 
U asbiiigloM II IS s,lid iliat tbe new aiiliunalle i onlnil, 
wlinb was used m niuklng llii reiord, elmiJnates all 
handling of inessagi s belwein oilginating and n 
((dving jiolnls 

A Compact Eleilrically-Driven Water Supply Sys¬ 
tem has been developed by a Western manufacturer 
III (inlet lo alloid Ibe (onvenieine (d running waler 
wlieievei (de(tii( serv ii e Is available 'I'lie svsteni niav 
draw liN hupplv Inuii a W(dl, (iHlern, lake oi siream 
and iirovides a sli‘inl\ pressuie with but a small 
amouul of allenlion A roiaiv pump wlili n capudly ol 
.'liK) gulbuis per Inair Is illre(ll\ (onnisded to the 
motor A ( asl iron piessnre lank nets as a ipservolr 
and serves as ,i liiisi- fot nioiinimg ilie motor, pump and 

A Condensed Heating I tut that may tie inserteii in 
the inpe outlet of anv \('s(d foi the juirpose of healing 
walei or (dliet iKjiiids is among the Inlesl benting iqi 
lillanees 'Ibis null Is inserted through the walls ol 
llie vessel below lie ininllnuiii lb|Ulil level and as 
mmiv nulls as aie iiMessaiv in.iv be us('d to raise Ibe 
iKpiid Id tbe desiied lemis'ratnie l.inli unit (onsisls 
of uk kcl (bnuniiiin wire (ovensi with innn .ind eii 
closed ill (-(qipei casings wtinb are slipped Inlo (losel\ 
lltting ((qipei sbealbs 'Die liealer is made in differeni 
(iiliHiities from 5 ihi lo 4 500 walls 

Radio Cable for Guiding Ships. — From a lecent 
Issue III f'mniJh 1 Vi'iadai we leain tbal In Hie snnuin i 
of 11)11) evpermnnls weie (ondinled on a huge si ale 
at Blest wiih llie nndbod of guiding ships througli 
log bv means of u single iiole cable can \ Ing an al 
teniating (111 rent of audible tiequelnv 'Ibe i ,ilde ini- 
rein was about 2 5 aiiiiKTcs, and tlu ships weie pi o 
Tided with foni 5 x 8 foot eidls with sivtv Inins em b 
mid wifli (lltreiciit onenliition in tbe s)n|i The colls 
welt' dtiis'tiv eonnei led to lele|duaa' ns civets and wi 
lemii that tbe sound ( ould be dlstlniilv beard luoi i- 
than a inlk' fioiii the eidde In the Ainerban appll 
(iltlon of the ladiii (aide a v .leniiin Inbi' ainplltlei Inis 
been eniidoMsI in (onlnnetion wllh the lebqdiom i e- 
(vivers as nlieadv deseribrsl In our ((diimns 
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The Electric Battleship 

Features of the U. S. S. "Tenneaaee” Designed from First to Last for Electric Drive 




in'i-al view of one of the two dupllcwic engine rooniB, ahowlnit on* of the U.OOO kve. Rtnaratan. 2 —For«r«»4 end pf an« o( t)i« fOBr t.Oit lierHpixeer WnttnukouM pnajMlIler motoM. 
8,—The ireneml control loom, plsced In the center of the hull, below the protective deck. Tble 1* the nerve eeoter cf the whoi* ehlp 


The electric propelllnR mschinerr of the battleahip *Tenne««ee” 
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March ae, laai 

Saving Coaf by Reduc¬ 
ing Power Coots 

N ot unlUce the liuuoii 
brain in function In the 
novel device recenrly lii- 
stftlled In the engine room 
of one of New York City’a 
larisest hotelB. In n manner 
the devloe 1* the brain of the 
liotel, or at any rate one of 
ifH vital nerve centere. 

The contrivance U a lurgc 
iiwtniment board, on which 
have been assembled thlrty- 
ilm>e measuring and record 
luB Instruments, all of 
which take part In Intelll 
eoiitly regulating, from this 
• eiitral station, those engine 
iiM)m activities so cssentlnl 
to the comfort and safetj of 
the hotel’s twelve hundred 
guests. Mwt of these va¬ 
rious Instruments are In use separalely in engine 
rooms, hut In scattered places, the novelty of the iilaii 
lies in using Instruments of the ns'ordlng type to 
(soer HO many Important lirainhes of a powci iilant and 
III assembling them in one place for convenient obscr 
Mitiou and csimiiarlson 

At this board there will be stotlomsl, during evciy 
hour of the twenty-four, a watch otlh-er, whose duty 
11 will lie to keep track of the records made hy the 
iiiHtruraents. which will show varying conditions with 
lesjs'ct to the beating, vcnillntlug, generating, refrigci- 
ating, water supply ststeiiis, etc, and when conditions 
go iK'yond certain limits the watch odlcct will notify 
ihc inun in charge of that parilculai dcpnitmciil, who 
will take the jiecessary action 'Ihc man who has 
I barge of the boartl will he aide to tell not only Just 
how things are at a itarticnlar moment (tlic old si\lc In- 
liniment would tell him that niuchi Imt he will lie aide 
lo tell In addition the condition of nfluiiH during the 
eiitin- watch Just previous to Ins and will thus h<' able 
lo govern hlmstdf accordingly This i-' made possible 
hy tlie fact that each linstinmenl has on Its fate a 
leeonllug card on wbUdi tbe retsird Is HutoumUcally 
set down, us It Is on tbe well-known recording ibcr 
Miouieter. These records will thus Ik? atallable at any 
lime tti the chief englnctT or to the inanngenicnt of the 
hotel and may be (lied for future reftrcinc 'Ihiw wdll 
Hiidcmhtedly furnish vuluahle data for computing ac 
‘Miately tiiierutlng costs, etc 

I Ills InKtTtiincnt Imard is expected to help not oiilv 
III oiieriUlng the hotel more cllhlenlly and to the 
greater comfort of the guests, hut will likewise prevent 
\Miste, particularly waste of coal, a most Important 
advantage, in view of the high price anil seiircity of 
that essential commodity For the whole matter of 
power, whether In the form of heat, light, steam, elei 
irlcity, etc., reUuws itself to tbe pnddeni of the all 
ImiKirtant coal bln, and If more energy, la any of these 
lorma. Is used tUsn Is uecesssrv lo proiUue desired 
lesults, Juat that much coal Is wasted lor this 
leasim the great saving of coal that this device will 
effect should recommend It to all hotels, ottice Imlldlngs, 
III other establislimeiit where power, heat. light, etc, 
■ire required 

This board will act as a ixinstanf chei k and re 
minder; consequently there wilt he no excuse for a 
man’s overlooking to do 
i-crUIn things tliat he ought 
to do. For instance, suppos¬ 
ing that, under the old sys¬ 
tem, the temperature out 
doors, In the morning. Is 
such as to require a certain 
PM'HSure of steam In the 
heating system of the hotel 
lo make milady comfortable 
The requisite pressure Is 
turned on, Later in the da,v, 
however, the temiwmture 
outdoors rlseis. But the man 
111 charge of tlie heating ap* 
paratiw In the boiler room, 
haviug other duties to per¬ 
form, may forget to keep 
track of the temperatum 
outdooro. Oonsequentiy thu 
amount ot steam sent 
through tbe radiators is not 
leUuood. Alt a result more 
heat is used than Is neeee- 
sary and this coaditlou may 
I’outlnuo for boars, unlees 



Bureau of Standards apparatus for testing the efflclency of gas burners 


somebody In the hotel'—a guest iicrhaps, or iiii employee 
—eompleluB about the excessive warmth luirlng all 
this time heat, and eoiiseiiuciitlv nuil, lias been wnstvsl 
Fiider the new svsleiu this vvusi.- will he prcveiileil 
hccniisc a glance at ihe liislrumcnts "fcmperatiirc out¬ 
side" and "temiierutnre In hnildiiig’ will tell the man 
in charge Just what iiet>ds (n he done 

Again, under HpcilIliKl coiiditioiis, cxiiiiiist steam js 



Keeping Check on Gas 
Burner Performance 

D LSTINOFISIIEU as the 
Hist apparatus of Its 
sort, the U S nurcaii of 
Sl.mdiirilM has dcHlgiicil siiit- 
ahlc cqiil|iment for tcMilng 
gas liiirncrs If the labora¬ 
tory arriiugomeiil—the re¬ 
sult of IS iiionllis’ ceiisclcsa 
otToil — merits in practical 
application the claims for it 
ill theory, a distinct coiitrl- 
luitloii has hecii made to the 
^Mllly of how lo Increase the 
l■/lUlcnr uKo of gas This 
sliitcrncnt Is particularly iip- 
pllrilhlc to the coiiRiimptlou 
of imtiiiul gas in domestic 


.‘^pciKlc tests have re- 
viiilcil the limhillty of gas 
appllamcs now in use to 
snbstnntial ]icr(cntngc of the heat valne of 
gas—oiilv ten to thlilv per icnt The iiosslbUlty of 
ciililiniing the l•lllul'n(y of Ihc cqliirimi'nl lo the use of 
thlrlv lo llltv i.ci cinl In iillogcthcr fcasibli'- hv a re 
adjiislmcnl of gas bnincrs and in main instances tlic 
ilisplnccincnt of picscnl-ilnv apidmnics A siicntist 
of the lliiiian of stnndarils is ichponsililo for the 
statement tlial domestic burners leave scope for KM) 
IHM < out <•< ‘MUUUV 

'I'lic pnnilplc I'luploM'd bv Ibo apparatus dcvelopisi 
bv flic llnrcnn of Stnndnnls for testing gas burners 
IS that of di'tcimining bv direct mciisurcmiuit the jjcr- 
icnlagc of piuniirv air wlinli Is Injci toil by the gas 
unih'r anv conilllion of operation Pile bin mu is tlrst 
opcnilcd Iiloiii , the lircssiire being s< icntillcallv ilctcr- 
mincd 'J'hc comt is ilnui iilaccil on a bo\, an cssentlnl 
unit of the laboiHlorv ounipmcnt, and air is forced in 
lliroiigh a nii'fci iitilil flic iircvlous pressme loniliiion 
Is dupliialcil UcHilIngs of tlic all and g.is inelcrs 
icvcal the rcinllvc Milnnies of an injcctcil tliendn 
and gas loiisimicil 


utlll/-c I 


'Ihc phobigraph shows a 
whiih gas IS puiupeii, ihi'i 
an ter into the huincr A 
used for mcasiuing the all. 

( ('rni/utuf (/ f, 


■lb Uiliic toot holder, Into 
passing thiough the wet 
tliirl \-light ’ ilrv meter is 
'1 o eliminate Ihictutitlons 
>1 pi;//i '.-I'S) 


View of one end of the phosphoric-acid furnace, 
showing water-cooled oil-burner and slag holes 

used foi lertain lienting purjioses and unilei other <on 
dltloiis live steam la employed The use of tlio Inllci 
when the former would do the wotk of course results 
111 waste, whieh the boanl will prevent <)nc(> more 
In every engine rtiom there Ib a device for ’ hlowitig otT 
the hollers; that Is, for ridding them .>f sediment As 
(his Is done only mice a week there is iilwiivs the 
IMishibllity of the Job’s being overlooktsl. w 1th eoiisc- 
tCoattawod on pope ’357) 



Phosphates by a New Process 

A .Not 111, mclhod for jirodin Ing phosplioi Ic a( id for 
(olnnicn ml fcrlilUci piiiposcs ns ivolvid hy the 
I lilted .States I’.iiicaii of .Soils, h is developed the use 
of <nulc (III as a Imnllng ngcni In a -pis ml design of 
InrnaK' vv hit h cnibodns ihc fmilnics of holh the open 
liciirlli and the hlasi tiirnini' limsimiili as crude oil is 
(In most cionomlial and rcadllv acci ssihic of fiiolB In 
the phosphate mining areas of Morida, the government 
cxpcrlnnuit has jicinliar signllh ance to Ihe (ommerctal 
Icilih/ei industiv 

’I wo oil hiirncis one at cllln'r end of the furnace 
wlih an (dongated In'iiilli, pliiv over and above the 
latter and through a ((iifiiil shaft (ontainlug the plios- 
phalc (barge wbnli Is lo be smelted Saf(*gnardlng 
the ends of Ihc hurni'rs from moiling at the tempera¬ 
ture ntliiimsl wliidi Is Mpiiroximiilcly l.Nbb degrees 
(’cnllgradi aic wider jin Kds fashioned similar to those 
cmplovcd in cooling the luvcrcs used In supplying hot 

_ bliisi lo iiio blast ftirniKs' 

(iovernment experts are 
ho)M'fnl of promising devel- 
opincnls in the not nunote 
future from IIk- special tv pc 
of furnace as well as the use 
of ( rude oil as a luuiting 
agcnl Advanlagis of the 
now mclhod o\Cl the old ruI- 
fiiilc mill win me already 


-oils 


• Ililici 


Of 


Running a hotel from a single instrument board 


illustrate, only 
iMi'llimt (umlllv rihosjihate 
lock lonlaining a injivirautn 
ol -4 or |icr emit Iron and 
iilunilniim oxides arc now 
I mug nsi'd li\ the fcrtllisier 
niannfiicturms in t'rodticlng 
lU 111 flhos)llultc 

Sill b a ilgid rcspilrcnnuit 
Involves llie use of an elabn- 
iiit(‘ washing and si remilng 
process in assembling the 
lock from the pbosplmle 
beds of Florida Nccessnrllv, 
(Cuntiniitd on pofff S.jH | 
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Canada’s Superpower Zone 

What Ontario Has Done in Hydroelectric Development 
By Robert G. Skerrett 


C A\Ar>A tijiN Hi't tlip 1)U(X‘ for thp T'UUcd Stalen in 
tliL' (roiitlou of wtjiit uiity i)roi,»‘rl\ bo torinwt a 
NuporjMiwor /ooo and oioiiouiii ciioimistances 

for<a-(l IlilH u|]oa a sim tioii of tlio Itomlulou, and wo 
havo pvor> roanon lo Ijo inlorphtod In what oiir iioIkIi 
bora lo tlio ikjiIIi l]a\o aoidiwod In ovoroouilng natural 
handloaiJM Tho ><01^0(1 i« all flip nioro (li-Roryintf of 
connidora|]on on <inr [larl bocauMp of tondltlons that 
nro aiadiifdU (banaiiif; within our own bordora, and 
OHpi'ibilh in \ low of tho propomai luHtlliilion of a 
BU|ioipow'oi zone la oul northoastorn Atlanllo StatPB 
'I'ho I'ro^ inooR of yuoboo and Ontario hold inoro than 
half of tho iioiinlutlon of Ibo onliro 1‘ouilnion, and 
within tin'll catoK Jl\o-hiMlis of tin' counfrN''- mnnufao 
liiroH aro prodinod And jot, hiranjto an it uia\ simmii, 
thlH ilioson (I'liloi of ('anadlan InduRtij 1 r w’lx'fullv 
dovoid ot naU\o fool sultod to tho Konoriillon of alain- 
dant pow'i'r and tho hoatinj.' of ttio lialdtnllonR of tho 
mllllona of poopio niiiKini; Ihoir homos In tiiat roKion 
In tjuoboi thoro n. nolthoi loiil nor mlni'ra! oil for 
fMiwor imiiiosos, and Ontario (an tioast onh small and 
dinilnishini; ipianlilios ol natural j;as and pptridpum 
Truo In Iho nortliorn jiart of tbp iirovlnoo. trnioa of 
low ijiado llirnilo lnivf> boon found, lint «o far nothiiiB 
hu« Is'on disi lohod tlial warrants tho bollof lliat tlioro 


intenw' aufferliiK was ndtlKOltkl only liy Importlnt; coal 
from Wales That experience directed aeneral atten¬ 
tion to the fuel and power problem of Ontario and 
Quebe(, and the taxpayers of Ontario wore aroused lo 
a better understandInK of what water-power meant to 
lli<>m and how intimately they were cimt'orned In the 
liolenlial henetlts of long-distance transmission of elcc 
trie current, 

Out of the agitation that followetl, the Ontario Hydro- 
eleptrlc Power Commission was horn In May, 190(1, and 
modlfled for tho better by the at t of th«> snepotsllnK 
jear and hy various subsequent amendments, the last 
of wbUb was passt'd by the Canadian Parliament In 
IG'-’O The Commission Is, In effect, a htwlj corporate 
(onslHling of thriv comniiHsioners. two of whom innv 
lip menihers, and one of wlioni shall la a memlier, of the 
ITovinclal Cabinet nroudli the organization is a 
gov(‘rnmeutnl one whkh is aulliorlzed to cooperate 
wltli innnitIpallties and dlslricts desiring elistridil 
inergj, and is empowered to liulld and lo operate dls- 
trilaillnu svstems power plants, and even lailwins 

At the iM'ginning. the Niagara l>i%islon of flit' Com¬ 
mission's proji'cl eonstlluteil llie iilggi si livdroelectrlc 
distributing s\st(u« then extant Siiue thin (de\en 
(dlier districts lune been loicred and It is < liilined 


municipal ownership under Government control, with 
certain variations that give tho Commission the right 
of Initiative, the iwwer of eminent domain, and au¬ 
thority to go ahead w’hen the public welfare warrants. 
In general, when a city, town, village, or rural district 
wishes to participate in the lienefits of the hydroelectric 
system, the cunmiinlty asks the Commission for Infor¬ 
mation as to cost of local distributing lines and the 
needful connection with the nearest of the Ooveniment 
wires The Commission's engineers examine the terri¬ 
tory and roiwrt. and. If tlie terms suit tho applicant, 
the taxpayers of the locality vote to provide the re- 
(julred funds. With this done, the Commission enters 
into a contract with the municipality As a matter of 
security, the Conmilssloti then stands hack of llie com¬ 
munity's obllgatlun, and, in its tnni, tho province be¬ 
comes the tinnnclal sisinsor for the Commission. How¬ 
ever, tlicre Is no revenue to tlic province other than the 
rentals it derives from icasi's of water-powers, such as 
those of file Niagara Illver etc 
Kven so. ilie province fiKcs no linhillty in tlie working 
out of tlie nnilertakirig, for the power and llglit users 
are eharged sutbeient tmt onlv to cover the expeusv' of 
the service Imt to (reate a sinking fund which, in thlrtv 
or fortv years, according lo tlie iirrnngement, will leave 



Map showing genet ating and distributing stations together with the transmission lines of the Ontario Hydroelectric Power Commission 


are iiiij deposit', of loal of iielinil (oinineri ml value 
Willie iintnre lias ln'cn si'eininglj slingj on one liand 
slie has tieeii generous un the oilier in fnniisliiiig a suli 
slllute soiinc of inollvi' eiiergv Ciiiiailn, in its eii- 
tiretv, liiis 11 total eniloiMiient ol niipioxiin.ilelv 'JlMKfl 
(HH) hoisepMwer In lier lulling wnieis, nnd fortiiiiatelj 
tliree-llftlis of tins iiggieg.ile ol ine\Inilistlb|< Impulse 
flows tliioiigh ihe I'rov lines of Ontario nod (Jiieliee— 
for llie iiiipht inirt within easy re,i<ti of (lie present 
setlled ana i'or a vvliile, and tlial onh ii lew years 
l>a( k, water pipwc'i di vclip|inienIs were spiPiadli and 
wliollv In the lianils ppI piivale elibrinises anil Itiose 
tlial partoppk ol a piililn sen lie ihaiadci wen, iiiort 
oficii Ilian ollicrwisc, nnlincil lo c\p|p)l| the jasipli — 
iliarging for ciirrcnl iPiil ppI all proporlion lo llic cost 
of gi'iicintioii and disti ibulbm 

liming tills iiciiod, llic iniiin nllaincof liic popiilaic 
was upon (pinl for doiiicstii licallng and llic nmjorllj of 
loihislNcs also dc]icialcd iipppii tills fuel, iii(p,s| nf vvliicli 
i(,i(lic(l them fioiii tile i nllcd Slates Then came tlic 
(ppnl stiikc in I'cnnsj Iv unia during llic full ol 191)^. and 
a I'.iniollan Itailwaj, tapping tliut spiiinc. sliipwcd no 
disposiiirin III Iniiisport llic coal ulrcadv iniiicd when 
the rlgppiH of wIntel set lii Citizens in Tomiilo liad to 
paj a hundred jaT icnt more for thcii fuel, and their 


that (he present network of wires and the uNsiH'lalcd 
power plants form the greatest eoinhlnatlon of its 
kind It Is eertalii that thi* undertaking has forged 
ahead in an impressive manner In 1910, the Commis¬ 
sion iiillinted its triinsmIsMiMi hiiMiiess with the de¬ 
livery of onlv 7r>0 lioisepower, and none of that energy 
was produced hj It ijist year tlie transraittliig wires 
distrlliuted more than 315.000 horsepower, and by the 
I lose of 191;]. when stations now liullding are ready, 
the total output for puldlc use will amount to 7’>0,(KK) 
liorseiMiwer—a thousniidtold aniplllliation of servlee In 
eleven veuis l!y 1033 the nggregaie jiroduetion is ex¬ 
pected to reach l.-KKl.OOO horseimwer 

'I'lie twelve active systems of distrlluition take care 
of 180 I oininunitleA. ranging from cities down to vil¬ 
lages and lowiisliips In addition to these there are 
iiunierous muiiidpalltleN that have mode csiiitraets with 
tlie Commission, and servlee will iH'gln as soon as the 
iieeessarv equipment can lie ohtalned And then there 
Is n consldernhle group on the waiting list, which oan- 
iiol he accomm<Klnt(Hl unfll the supply of current is 
equal to the demand. In brief, nccortllng to the re¬ 
ports, the actual and proajiective centers of imputation 
Interested In the CommUalon's work total more than 250 
Broadly ftpeaking, the whole scheme Is In a measure 


each eoustitiient eommuiilt.v llie owner of its plant 
At tlie end of that time, thi* rates will he Just high 
enough to take care of upkeep, repairs, and tlie actual 
cost ot tho cleetrlenl energy delivered That is to say, 
the prineiiile on which the ('ommlsslon executes its 
trust is tliat the charges to tlie pulillc shall he reduisHl 
whenever the income exceeds tlie siirpluases reiiulred 
to meet the provlsloiiN of the sinking fund 
Generally stated, a stpam-ralsed horsepower entails 
an outlay IdwOanada todav from ?-10 to fOO annuallv 
within the territory where the Commission Is able to 
give on an average a hydroelectric horsepower for only 
SIS a twelvemonth This, so It seems, Is hw than 
half that charged In any section of the Cnlted States 
east of the Pacific sloiie No wonder, then, that the 
Province of Ontario generates nearly 0(1 per cent of Its 
IHiwer ihrougU the impulse of falling waters, and the 
Iiominlon at present has 27(1 ileveloia'd horsciMiwer for 
eucli thousand of Its inliabltunts—a ratio that Is sur¬ 
passed by only one other (Hiuntry, Norway, Tlie Oom- 
mlsslmi, through Us widened use of electricity, has cut 
down the consumption of hitiitninous coal yearly In the 
Province of Ontario by something like 0,000,000 tons 
Electric power has been made available to well-nigh 
(Continued on pope 258} 
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Relativity and a Rotating Disk 

An Application of Einstein’s Theory that Has Caused Much Misunderstanding 
By Leigh Page, Ph.D. 


T UE application of Elnutein's principle of ri'lutlvlty 
to a rotating disk hua proved puzzling to niaiiv 
lewlers. 'I'herefore u close analysis of ihW iirotdem 
may be of value in dispelling some uppiirent Ineonstst 
coicles of tJio theory 

First It must be einpbaslzed that the relntlvlt> idea 
does not hold tnie of rotation in the same sense that 
It dot's of translation If two obat'rvers located in un- 
iiceelemkid reference systems, such that one has a 
constant velocity of translation relative to the other. 
Investigate the phenomena of nature—tanh relative to 
his own rt'ference frame—they will arrive at lilen- 
tleally the same laws. They will liml no e\perlmeninl 
iiiearis hy which they can determine wlihh ohserver Is 
at rest and which In motloit In fa< t they will (ominde 
that there is no meaning to the term •'uhsolute motion," 
or “abaolute velocity", the onlj velocity which has 
any signifteanee Is that of the one obMer\tr relathe to 
the other 

In the case of rotation, however, the matter Is quite 
different Consider two horiz<inlul circular disks one 
atsive the other, one of which Is rotating relative to 
the othei around tlie common axis through their cen¬ 
ters If an ohaerver on one disk finds that his gemm- 
etrv la Euclidean and that he eiin Mynchronlze docks 
In an unamliiguous mannei (his disk is not in rota¬ 
tion), the otlier will find—provided hc' can make sutfi- 
(lently aeeurulc iiieusurementH—that his geomeirv is 
non Euclidean, and tliat If he svnehronirt's two c-loeks 
on opiKisile Bldi'S of his disk hv a light signal giildtsi 
hv mirrors ao aa to tiavcl nioiig Hie perlpherj of tin- 
disk on one side of the u\ls, the result will hi' different 
from what would be otitnlned If the light signal fol¬ 
lowed a iialli on the ottier side of tlie axis By sueli 
purely kinematleal experiments the seesmd observer 
(Sin ileltsl his nitatloii In iiddltloii he csiiihl employ 
clMiamlenl methisls He would find—provided he was 
slaiiding at some point on the disk other than its 
(enler--thilt a hodv held in his blind would exert a 


pull on him in a direction awac from the axis wlildi 
would lie greatei the farther aw at lie moted from 
the center of the disk If lie was unaware of his ro- 
lallon lie might atirihute this force to a grat iintlouni 
field, hut a tyiM* of field whieli oliecs a law differing 
from jNewton'a law of gravitation In two liiiportaiit 
respects. First, the grnvltnlioiiiil force is directed 
au-ai/ from tlie center, and scsoud, the force inctenses 
with the dlstanec fioni tills center Klnstelii s eciulva- 
lenc'O hypothesis asserts that tlie obseiter on this disk 
could not tell in nnv way wliellier he is localcsl on a 
rotating disk or at lest in n gnu llntiomil Held of the 
type deserlbed Theiefore space in siieli a gra\Itaiional 
Held must is- non-Euelldeaii in the siiine degree as on 
the equivalent rolaltng disk Tills lIliiMlratioii of the 
mc'anlng of the (S|ut\ulenee liviiolliesis is made use of 
hy Eliisleln lilmsi‘11 (Itelativltv—Translntion lit It \V 
i.awson, Henry Holt & Co, tiljl), Chap :;3). and 1ms 
lieen rc'penled hy Mr Bolton in ills iirl/e winning essav 
It is thi' iion-EuclIdean clinracter of sjiaee on a rolat 
ing disk which has jiroved a stiiuihliiig liloek to some 
renders of Kinatein's theory, and which it is jiropostsl 
to examine in detail 

.Suppose that a numlier of sliort uienaiirlng nsis 
idenlleally alike un> dlcldisl hetwesm the ohservc'r 1 
on tile rotating disk and an obseiver /( who does iio( 
partake of the rotation Jt places a row of mensiiiliig 
rods end to end under tlie disk along a line exlendiiig 
from tlie cs'tiler out to tlie cslge. and a ring of rcsls all 
the way around tin- periphery of the disk As Ins rods 
are stntinimry, he will find that tlie tiiimlx i of rods 
on tlie (Ireumfen-iicx' of the (4r< le he lias •oiistriieleci 
is just 'S w limes the number on the radius Now let 1 
do (he same, placing his nsls on the disk lOach rcsl 1 
has laid along the radius will np|K-ar to It to lime tin 
same linigtli as his own, luif the special theort of n la 
thity teaches us that the rods laid along (lie c in iimfer- 
luiei*--siin I' they are inening In the dneetion of tlieli 
lengih -will appear lo It to he" shorter than his sta 


tioimrv rods 'I lierefore if It makes a cxmnt at any 
instant of the rods laid hy t on the disk, he will find 
the niimlsT anuind the periiihcry to l>e great* i than 
i: w times tile nuiiiher along the radius As we iiri* 
tienling hen with a coiiiit of discrete ohjects, ,1 will get 
the same results as II Himcr J's space if measiire- 
nients are made In the w.iv we tiave deserlbed. Is noii- 
Kiicliclean 

Suppose tlniiigh, that 1 placs’s Ids rods on the disk 
while the disk Is at lesl ri'hithe lo It Then, of eolirse, 
t will find llml he lias jilaied " cr times ns many 
rods around the c tn umferenee us along the radius If 
now, the disk Is set iido rotiitiou, carry ing with It the 
rods iilaeeci on It, what is gedng lo happen'' I'ldess the 
relatnilc theiirc leads to a c ontraclictlou, one of lliree 
things (oi a eouihlnatloii of Ihcuii) must take place 
first, the nsls along the radius mm lemalii end to end 
In a straight Hue, and suiall gaps aiijiear hetwecu ad¬ 
jacent rods along the clretimference so that If the 
lattei are pushed together additional rods will he rc*- 
qninsl to eomiih le the clrellit, second, the rests along 
ttie (ircumfeieiiee may remain end lo end and It may 
he llc•('(•ssery to remove some of the rods along the 
ladliiH lo iirecent hue kliiig , or third, all the rests may 
remain end to end hut the' inlliallv straighl reew along 
llm radius may teesonie (Mirved as a le'sult eef the rota¬ 
tion see as lo rose mhle* one eif the' spokes sometimes scs'n 
on Ih wlies'ls In Ihe' first ease’ It would eoiielnde that 
lhe> radius of the' elisk had hei’ii uuaneelesl h\ setting 
It inlo lolatiou, whereas In the other two eases the 
disk would appear lee him to have shriiiik Which of 
these eficsis weeuld aelualh eieecir ceadel met he pre*- 
eliele-el without a mm h greater kuowleslge eef the strue- 
liire of matter than we lime at pieseiit, iiiiet lo settle 
the matter h\ e-xpennamt aiipears hopele'SN on ac'count 
ol the sniallue-s eel the efleel lor teles Ities of rotation 
low enough tee avoid dlsinptlon of the disk Of eotirae, 
eenlrirngal strains dim to ra[iid ndalion are siipposcsl 
I I'ontliiiii (I on patn ~a'i) 


Correspondence 

The editors ere not responsible for siatemenis made 
in the ciorrespondence column Anonymous commu¬ 
nications cannot be considered, but the names of cor¬ 
respondents will be withheld when so desired 


Mining^ Coal in Germany 

To the Editor of tlie SeiKMim AvimiiAN 
Assuming that you desire the greatest amount of ae 
ciirBcy in your puhlientlon, I eall vour attention to page 
tl.H.'') of the issue of Deeeinis'i I’.'i, I!)l!(l 

There' Is an illustration of the laiheeker tvpe of ex- 
'•avatliig muclilnc which Is staled to Is- ''bcrapiiig off 
the (onl In the cqien mines” 

The writer is very familiar with this tviie of ma- 
e'tilne and culls attention to the fact thul the luneliinc’ 
as sliown is sfrilqdjig the overhunleii from tlie coal 
deiHJslt after •which the coal itselt, In a eompariitivcdy 
thin vein, is mined out 

You will realize of course that llie deserlptlon given 
in connection with tlie picture would assume a coal 
vein thirty f(>el In thickness, starting at Hie ground 
level Hko H Manskv 

I’hieago, HI 

Wireless Rang^e and Magnetic Storms 

To tlie Editor of the Scrhviii'u AviKaieAx 

In the Uadlo Srim for Ifeeemher, 1020, is an account 
of the ret'eipt in Scotluml ley a wireless amateur, Mr 
Heorge Vf Benzie, of wirelessly traiismlttesl speech 
from the station of Mr Hugli Kotiluson at Keyport, 
New .Terscy, 200 watts being used, and Mr (Icrnsimck 
suggests in an c'dltorlal that ‘•all such freak messages 
lake place only clnring magnetic dlsturbiine es of the 
earth ’’ 

This BUggestlon is of interest Iteeaiise I had already 
pointed out in my pai)or on wireless telephony, "Trans- 
Hctlona of American Institute of Electrical Engineers,” 
■July, lOOfl, that super-positions of curves of magnetic 
diaturhancas fumlahed me hy the U. S Weather Bu¬ 
reau with the curves taken by me of relative Intensity 
of transatlantic transmission showed that the curves 
had the same character and that therefore the two 
phenameiu were related to each ott>«r. 


Two and a half years ago I ptil.lish.-d in Hie S, i 
VNTinc Avikkican an aceoiinl of Hie liisl Iruiisiulssloii 

the spring of llaiN tielween Brant Itock, Mass au<l 
.Maerllianlsh, Scxttland 

It would he vi-ry liitereKtiiig if some oiic' in a position 
to ohtnin accx'SH to the ns ords of magnetP storms 
would aseertoln If there wire not strong magnetic 
storniH In the spring of 19i>8 ulMuit the time tins first 
telephoiile transmlsslona took place 

Of course, tite transmissions refernsi to, sines' tliey 
w<*ri> carried out with professional apparatus and 
towers -120 fc-ot hlgli and one kilowatt of eiiergv at 
l~,tM)<) cycle's, are not by iinv nieaiiH comparalilc' us n 
fc'at with the receipt hy Mr Benzie from .Mr Itohin 
Nona station hut It would neyertheless Ih' a matter ol 
Holentlflc Interest to know If the trausmisHlon on the 
two dates referred to occnrrcsl diiniig magnetic storms 
ns, If so, It would tend to eotifirui Mr (Jeriishaek s 
theory and the relation of the curves for transatlantic 
tninamtaalun and magnotic dlstiirhancea referrc'd to In 
my 1908 paper. IIkcjinai ii W FtcaaKNOkN 

Boston, Maas 

Steam Airplane? 

To the Editor of tin* Scikniihc Amfbkax' 

I note a ns-ently puldished statement that eigliteen 
iivinlors have lost thc'lr lives in the I'nited Mates aerial 
mail siTviee since May ir>, 191 s, and ns iiuinv of these 
acchleids were douhtleas due to eiigiiu' tniliiK I write 
to suggest that there' appears to he every ri'ason to he 
lleve that steam en^flnc's could he siiecessfullt used cjii 
flying innchineB Instead of Inieriml eouihusHon engincH, 
and thus one great cause of nccidi'iits ri'moved Jii an 
neeoiint of Sir Illrnm S Maxim s experlmenis with air¬ 
planes In 1S92 I find the following “He liiillt a pair of 
eoiupoiliid engines, with cylinders of high-grade east 
.steel, whlc'h, together, welglii'd 010 pounds and. with 
a steam presanre of fi20 pounds to tlie squiire Inch, 
dev ('loped 302 horaopoWer, or one horsepower for every 
I 70 pouiida of weight .steam was suppllc'd hy a special 
wntc'r-tuhe, oil fired boiler, vvhleli w’elghed about I.tKH) 
IMiuiids " and besides there was "000 pounds of water 
In the tank and Iwller" Tails makc's a total weight of 
2,2-10 iMiunda for tin* engine lioiler and water (fuel 
weight not being stared), or less than 6 12 pounds iter 
horsepower, aa compared with a weight of 8 or 0 
pounda pec horaepotver for the Wright brothers' en 


giiie of I'.HIP, and siiieh milch greiUcr elliciiiicv in the 
muttei of weight pet liorsepowei enu he secured hy 
m.ikiiig use of the tnodeni Iniiimvemeiits in llght-wi'ight 
siciiin eiigliii'S as exi'iiiplined 111 (he 1 lohle niicl other 
steam autoinohiles As ihe advert iseineiils s,iy -“event- 
uallt will not now ' nsi sieaiii engines on ihliig ina- 
(Imies ' Then, with the advent of the helicopter (whiih 
sc'cms quite lo'iiri, with Us ahllllv lo land safelv any 
where' and its sale coiilrols consisting of prcqs'llers 
Insti'iid of Inert plane stirflices, aviation will be aafe. 
I.tveniior'', ('al Elvira G >Stm i. 

The Big Navy 

To the Editoi of the Ncinxnnc Amarkan 

Kiiiilh allow II word of appreciation of your iirtlelea 
ill vour issues of .laiiiiary 8 and .luiiiiiirv 22 on the 
question of dlsarmainent 1 have adiulri'd your paper 
lor many years anil I ,iiii convinced that todiiv vou 
are rendering lo humanity a great sen lev Ins ailse of 
the position which you take In Hus matter 

Ft W av in , Ind l.vMi's Sirachais 

“His Hair Turned White Overnighl" 

To the hditoi of tin- NiitMim Amhucxn 

All m\ lll'e 1 hnve heaid pc'rsislenl hut not very well 
authentic atecl n-ports of cases in which a mans or 
wuiniiii s hair Inis Ilirned white in n single night ’’ 
Till I'liuse lo which It ts ,\t(riluited Is nsnnilv flight 
OI worry I hayeneyer had opportunity to my c-st igii tc' 
one' of these reports nor sutlic lent ciediility to .leeept 
It yyllhotit propel yerlllc iitIon, imd I shoulcl like lo see 
a dlsi'ussion of the matter in yoiii eolnnins 

To me it seems th.it yylien ii peitlon of n hull Is yyell 
outside the skin II Is from the i e cnityy ,iril tis linic iill.v as 
dead as If it yyere c nt off imcl scaled up \y itliin a loc ket, 
for It no longer has elthei neryous oi iiiilntional eon 
nertlon with Hie liody except for a liHh' exiernal oiling 
A man's iialiiral hair liiriiing while- In a niglil yyould 
surprise liu' as nun h iis if his yy ig lying cm the clresser 
uiideiweiit a like chromatic' tninsfoi nni I ion hc'lycoeii 

l*erha|is the-early (iiiicl Intel, also) repel Is of sudden 
gi ay ness onginiiled in cases of the- remov.il in a 
single night," of hair elves yyht'li people fni past middle 
agc' were reudv to gice up (without revealing their 
Hceret decx'ption I Hu- hopeless struggle of trviiig to kcu'p 
up a youthful appenranee 

Forsyth, Georgia Waiik Hampton STrxtPir, 
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The manufacture of hand-made paper as practiced today 


Watermarking Hand-Made Papers 

Some of the Details of This Obscure Art, as Practiced in Ancient and Modem Times 


K'FOIllO till' In'cnllcin of llir piipci unikliiK inQ< hliie 
111 llic t'iirl\ iiiiii'ti'i iitli ifiitui\ iiU piipiT wiiH 

If li\ liiiiiil 111 iiiiiklnu .. piipffK for Ifttcr proHh 

Iiniitiiii;, ftfliliiK mill fUKnivliiK mul fm jiapor In 
wliiili mi iirIWUe or flnUornto \MitfruiHrk Ih ilowirfil 
till* hand innilo procesh Is still nsc'd 

'I'hc nnodfni lUfthiMl of makiiiK shfcts of piipor by 
hand dltTcrs M‘r\ llttlo from flio profess employed in 
Hi(> foiirteenlli (entnrv ^I'lii’ sheets are tnoldisl in ii 
ns'lmiifiilnr frmne iner uhii.h U sfretelied n Mire 
o<ivorliiK, like ii sieve Around the lop (stges of this 
mold a uioviilile iiiiihoKiiin frmne is (itlisl whuli de- 
leniilnes the size of the sheet to he uuide but Inis 
nottiliiK 111 do with the tlilekiiess of tlie paper After 
the wet flliiTs have heen depoHiti'tl on the mold the 
wooden fiame or "iIih kle" inines away so the sheet 
emi he laid oi '•eouehed" on n piece of feltlntf 

The wire lOceiiiiK of the mold may he of two kinds, 
ellher 'laid" or "wove" 'I'lip laid mold iinerint; has 
iH-eii in use sliiec I he lieKiuniti); of iiajier makliiK, hut the 
wo\e is 111 eomparatnelc n eent dale, having been oriKi 
linted lie John Bnsker\lllo, the recivei of prluttliK in 
Eiiiflatid, In 17">() The oldest mold eoverini; was msde 
(if strips of liamhoii and hound tocether hv Hlanieiits of 
vecelalile tllier It is nut known when metal wire wa.s 
first used hut it no donlil beeauie a material for eov- 
eriiiK molds seceral hiiiulred years liefore ihe introduc¬ 
tion Ilf pa|ier-makiri(t into Klisdaiiil in 14I)J 

A w iiti'i iiini U Is caused hv wires in the form of 
olijeets or designs sewisl to the laid or Wove eoverint? 
of the mold 111 a laid slitsT of paper the laid and 
chain line-, may he seen when the sheet is held to the 
llaht and mi\ wire work that Is applied to the top of 
these wires mac also he sis n On the mold the wet 
piil)i lies Hal oil Its tii[i siufaee but niidernenth where 
it lies iiHaiiisl till wires of the wiilerninrk the pulp is 
uatiinilh lielil tliimier It is tills llilii [inrt In eiintrast 
wltli tile lialaiiie of Ihe slieel tliat s'i'is the trmispm- 
euiy of a wulermiirk These wire marks in (lie form of 
desiciis are lielil in plai e on the surtaie of the mold 
liy uiemis of wire stlUlied hiuk mid forth over the 
mark In some ol the olil watermarks It Is <iuiU’ 
IiOHsItile to detis'i the liiipiessloii of I hese sew liiK wires 
In the paper win re they held the pulp thinner at 
these points 

As Ions' as molds hn\e been used for makliiif piiiH’r, 
wateruiarUliis' bas alwavs heen net ompllslied, ns tlie 
laid lines formeil hi the iMiiihoo slhks oi metal wires 
of a mold eaiised Ihe |iiilp to lie In illfleieiit thicknesses. 



diseiwered in any ol flie earlv pallets that were made 
on a liumhoii or yesetahle llher mold 'the earliest 
mark In the form of a desiarn or ohjeet made Its ap- 
liearanie ahoiit the year IHUl mid was made m wire A 
areal miinj of tin' fourtt-entli tentiiry papeimarks were 
eompiised of rirries and enisses In slmiile fnrms mid 
were mostly of llaliaii orlclii These marks were made 
of heiiM wire which would not admit of mm li Intricate 
tyvlstliia or fnrmlnfc into artistic or eompllented shapes 
Durlna the fifteenth (smtiirv the wires for laith marks 
and sewina arniluallv ticcame liner and the desian" 


By Dard Hunler 

were mneh more detailed mid elahornte In charaeier 
All of the paper uscsi In Knxland until 1-WI when 
the Tale mill yvas startl'd, came from the Ixiyvlaiids 
and wlille the material used was good the workuianship 
was not Uwi liest Caxtim, ICuKlancVs first printer. In 
order to get sheets of un (wen thickness and color had 
to sort over paper of many differeui makers and datt's 
this would account for the jireseiiee of so muuv differ 
I lit wuti'rmarks In books printiMl In the fifteenth een- 
Inry It is not uiioommoti to tliid ns ronnv ns clchteeii 
or (weiitv different pnpermnrks In a Hlngle volume 
TliK'e or four hundred yc'nrs ago the average work- 
imm could not rend and it cviis iK'et'ssary to appeal to 
him bv means of pletures and symbols It Is thought 
the watermarks were likely used to designate one 
sized pu|K‘r from another and to give it a name To 
Himiily mark a mold with figures or letters would 
hav(> meant little to the artisan of the fifteenth cen¬ 
tury so emblems were used and such marks us fools 
enp, hand, imst. crown and pot were primarily used 
ns murks of iileiititleiitlon to distinguish one sized mold 
or sheet of jinper from another. 

During the fifb'eiith and sixteenth eenturlc's after 
llgliti'r wires came Into use y\e find the designs he- 
eoiuliig more (onipllentod and (ll/ferent kinds of mil- 



the »hovt arc united while itlU In th* »*t pulp atata 

Wove mold lor molilag sheet* of paper 
in two color* 


mals were pietiinsl In ahniidanee These watermark* 
were probnblv used to designate the size* anti kinds 
of paper ns well ns trade-marks and symbols of tlie 
makers The cock, a French mark of 1402, exhibits a 
deal of motion and life as does the drake of 1411 The 
dog from the year 1470 Is Indeed full of vigor; not one 
of tbt*Ke few examples could have been made by an 
uiisklllcHl draughtsman The human figure was not 
much used ns a watermark 

MtHlern watermarking of laid band-made paper Is 
accomplished in precisely the same nianaer as it was 
111 the fourteenth century but, a* in all lines of en- 
dencor, many minor Improvements have lieen made. 
The wires used in misiem times for forming the de¬ 
signs are nsunlly of brass, silver plated, and are made In 
twelco diameters, measuring lietween 18/10(X) to 32/ 
KHK) of an Inch The sewing wires used in binding tlie 
marks to the molds sre aliout 5/1000 of an Intih In 
tblekuess Such sewing wire is too fine to leave au Im- 
liressloti in the sheet of paper. The simplest form of 
wnlermnrklng is nec'ompllshed by the use of theae wires 
tcvlsted In Uie form of lettering, crests, trade-marks 
(It any emblem where an outline design can be used 

The shadc'd watenuarks which are made In the woven 
wire covering are the most artistic and will admit of 
the most coraiillenK'd form of design The woven wire 
IS made in very much tlie same manner as woven-cloth 
and yvllh Its Invention new posHlhilltlcs In watermark¬ 
ing yvere opened up but cvere not dPvelois?d extensively 
until tbe middle of tlie nineteenth century. The weav¬ 
ing of those wires for mold c-overlng is dono both by 
hand and machine on syieeial looms; the wires first tie- 
ing passed through diamond dies to Insure snuxithnoBs 
and uniformity. 

ITie method of making ahaded watermarks was origi¬ 
nated alHiut seventy-five years ago by Mr W, H. Smith 
un English paper-makw'. The process consists of mak¬ 
ing an electrotype of a model or bas-relief of the ob¬ 
ject to Ihs repriiduced In the watermark and backing 
It up with lead or guita pereba to hold it firm. The 
w(iv(m wire or gauze is then pressed into the mold or 
matrix and Uie Impression In the wire Is mounted 
as a covering on the wooden frame of th© mold and 
used for making paper in the same manner as a laid 
mold It is dllficruU to form a ahaded mark on a 
wove mold In the wet fibrous pulp. It requires a 
special treatment of the rag pulp to give a clear, sharp 
watermark in the sheet This method of watermark¬ 
ing paiier Is -used In making portraits and all objects 
where an exact reproduction is desired, as It Is possi¬ 
ble to give any degree of lightness or density. The 
deepest Impressions In the wire covering of the mold 
cause tbe pulp to He the heaviest and the highest parts 
of the mold give the thinnest part In tbe sheet of paper. 
In B llght-and-shade papermark the heaviest part of 
the design of picture will be about three times as thick 
aa the margin or outside of the sheet while tlie thin¬ 
nest part or highlight of the picture wlU be IttUo more 
than a very thin film Of fiber*. 

Watermarked note papers of this Tarlet 7 are used 
(Cowfinued on page tSi>) 
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Boat 


AT tt« sitftor Boat Show in the 

Grand CJwtral falaco, a new dla- 
plaeement tyj*® of motot bout named "Tar¬ 
pon" oreatt'd diille an tntemt, h^kuse 
It bad ahown htctl and 

quell ties of «*nwflrthln«M nwkt niwsvutl 
In B ejwed type <*f boat. 

In aooeral appearance ft leolta llhe the 
conckTe “V" bottnm «o familiar 

to yaehtamea. The fete Inren- 

tlon appears In the oonatnKiMtmtif the after 
portion of the lK)ttm», ‘v*foJU«8trate this 
construction a stfetch* la shown of the 
boat. The wedffb«bape''area of the bot¬ 
tom Bs desUtnated by "A" Is re iiitheN 
higher than the r«rt of the bottom "B” 
represeurts the shaded arcus aroiuul the 
wedBe-Bhflpe opening. “C" Is the normal 
load water line at rest When the boat 
Is drlvwi at speed, the concave "V” Rhai>e 
of the forward portion of the iKiat causes 
the Iwai to Itft, and a conaldernble area 
that was wetted at rest la not in contact 
with the water at Bj)ce<l, and this de¬ 
crease In frictional area pennits an.v clven 
power to drl\e a boat ut hialn'r Kpeedn 
This action is the same as tiiat of the 
stondenl concave “V" liottoni miHielH 
But Uila improvement now OlHOloses ncl- 
vautaRcs over tlie standard "V" bottom 
models, beennse in the area ' A" some 30 
sq. ft of frictional aurfat-e is also elimi¬ 
nated ami the reeult la an Increuae in 
speed efficiency of 10 t«'r cent At full 
8|)e<al the boat rides (in jilancai on 
shaded areas "B" and the relntUe inien 
sltles of tlH* sliudod areas represent the 
relative capacity of each iiorilon of the 
liottom to carry weight Tins sliows hy 
Inuivy shading that tlie jirlmary coni act 
iietween the dense water ami I lie planing 
surfaev la the most effetilvc lifting area 
on the bottom Forward of heii\ v shaded 
area the fuszy area shown on the draw¬ 
ing denotes frothy, disturbed water pre- 
eodlng the dense contact ol tlic water and 
planing area this broken water has no 
lifting value 

It will be noted tlint after iiriinary con¬ 
tact, the areas fartlier aft are pi ogresslve- 
ly less efTeolivi' as llftin,,' or planing areas 
and are so deiiotwl b\ llglner shndlng 
Moreover, it will l>e nolcd that the (hine 
areas (outside edges) of tlie planing 
areas show efficiency further aft fhan 
tlie area toward tlie middle 'I'lils Is due 
to the fact that In the middle areas tlie 
disttluce to primary coiilaet is greater, 
and the fact that the comave ■ V ' shape 
of iHittom tends to crowd Ihe water to¬ 
ward the diliies quite densely. This 
lirlngs us lo another feature of tlic in¬ 
vention It was found that a staudard 
concave "V" Isittom rreati>d a vacuum in 
tho are* eltmiimted in tills uew lineiition 
as shown In area "A" and caused undue 
settling of the stem and undue elevation 
of the bow. In the "Tarpoii" the storu 
rides On the surface of the dense water 
and throws only a feather of tliin spray 
off the sides as shown in tlie photo More¬ 
over the "Tarixiu" takes advantage of the 
improvement by adding several Indies to 
tho bow frcelioard thereby making it bet¬ 
ter for rough water at low spoetl A 
standard speed runabout could not stand 
the added freeboard, because the Imw 
would rise ao high at speed that the driver 
could not see over It. 

The last outatandln# feature of this 
lioat Is seaworthiness, which has always 
itoen a sore pqlut wdth speed-boat models. 
If speed were eliminated from considera¬ 
tion, the best model for seaworthiness 
would be h double euder like a life boat, 
liecause It wotUd have Its greatest dis¬ 
placement mldahlp, and practically no 
dlsplaosnmt at the ^ds. The "Tarpon” 
has Its giWte^ (flsplaoeiaent midship, has 
a pointed bow and Its displacement at the 
BwaHow-tait stam Is very little.—By 
L. L. Tripp. 



The newly-developed displacement boat running at full speed, showing 
how it rides with a minimum contact with 
the water 




New Uses for Old Battleships 

T in; riiltcil states insli'iHl Ilf 

riilhlcst.l3 sciiippfiig its ohi liullli 
sliijis hv -.('lling them to tlic JiiiiU niiiii, Is 
fioiliiig 111 w hi i\l(C for them in tlic .Nii\\ 
It is ]iiopiisi'd til turn woiiic of the ohlci 
f>lil]iK liiiii tank liiirgcs of large lap.iiity 
To (his Liid, (lie till rets, gnus, urrniir and 
Interior Indklieads will he riinined nnlll 
untiling hill the shell of the ship Is left 
'I III Inlerliir will then lie lehiilll In lendei 
the hlni>s serin enhle as oil tiinkers One 
of the hiiItli'hlniiH, the ‘'Kearsarge." tnm 
ons In her dav as Inning Iweii, with her 
hi-,tei htiip, till, ■‘Kintnelo," the first to 
niinnil tlii' dnnlile-dei k tnriet Is lirlng 
I riiiihfiii ined Intn a tlinitlng i nine and oiii 
oiliiiid iiiM'i sliiins tins eiiift ns slie will 
iipiieiir when till' tui'lMiiiorphoMs has hei'ii 
eninjili'led Tlie Mi|ii'islruelure ol the 
^hlp in tlie will Ilf nitallng <riine i-nglne 
liotihe el ntiia K slninn in our illns 
Iralion 'I'lie hull of tin' k 1 i 1|) has linen m 
loiiHtnieted with a \ lew to giMiig it in 
I'reiihi'd hiK'nil htiddlitv, so that II nnii 
he aide |o withstand the o\ertnnnng 
nnnenient when the iTiine is lifting iie.n \ 
Iniiiis Ml Its full reinh The ailiiiiiliige of 
the Itiiiiting (nine is Unit a ship can have 
her ginih and other heii\\ parts reinoMsI 
without Inning to go into (in dot k or 
evi'ii alongside the w'lnirf 'Ihe “Keiii 
Nurgi'" will lie big ('niiiigh In larrv ii hea\\ 
loud of guns nnd iiinioi plate wheiever 
hiie inai hiiiipen In Ik', and transfer lier 
loads while she is monied iiloligslili' n 
shill 

Heat Insulators 

T in; lliireiui of Standards has mmie n 
somewhat (".tended ln\es| Igal Ion of 
heal insidailng pinptltles of materials 
Used In tire resistu |i < oiislnn lion (Tim 
ilrii 111 specimens weri' liealed In a siiltn 
Me fiiiiiaie, leinpei ill iires at ililTerent 
depths in the spot lineii heing measured 
ilniing the lest 

'leihnologn jiaper No Tit) of tin' Hn- 
renn of .standards, emlaslMiig the result 
is now leaih for disttihntion and those in 
lerestisl mill olitiiin a copy hj addressing 
a request lo the lluieau 


ITnloading Logs with Compressed 
Ail- 

\ M'i;('IAI, del he thni is pro\lng of 
great senne in logging operations 
makes It possilile to unload eighteen oars 
of logs at a pond m si\ to eight niin 
ut( s \\ lien the tram is propeily spotted 
at Ihe pond the man in diarge of utdoud 
Ing adjnsls the link pins and tlien gm-s 
th(' engineer Ihe signal lo iipph the air 
T'ln (iiglneoi makes a k’d-ponnd apr'lhii- 
tlon, wlmli oiieinles the devhe, leloiising 
the stakes on the side next to the pond 
and allowing the logs to roll ffwly Tbi* 
ontsnh' rail of the iiinid track Ks elevated 
l.'i hull 's alsni' the inside rail 

The st.ikes ari' ihen jnit liaok in place, 
the link pin reiilnis'd, nnd tlie ear is then 
ready to load One eompain In Aii/.iina 
that Uses lids device now operates with 
just OIK'half the rolling stm k tonnerly 
used Tlie time at the pond Is onl Vi'ry 
muterlallv one man oui handle the un¬ 
loading at the lamd 

Tracks and Cables for the Motor 
Truck 

AN’ aulouioldle track, probahly the first 
of Its kind. Is In eonstant use In the 
giimile iinnriles of Quiin-.v, Mass The 
uiili|iie tiiuk Is hiiill on the site of one of 
tin' lirst railroads In the Unllt'd States 
It is emploied to take out Minks of gran¬ 
ite from the (iiiairn s to tlie shlpidng iiohit, 
and ]>ermils luinllj laden motor trucku 
til negotliue the stei'ii grade without 
danger of aiiv sort, eo'ii in severe winter 
weallii'r Ihe motor trucks operate over 
the trough-like steel tracks without a 
change m tin' usual wheel and tire equl])- 
ment, a cable being used because of tho 
steep grades 
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Using the Vacnnm Tube So That 
the Deaf May Hear 

T he problem of developlns an eloctrlcnl 
instrument that will la* an aid to the 
imrllally (leaf, as glasses aid those whose 
vision is defective, has engaged the at¬ 
tention of some of the world’s greatest 
scientists and physlciims 

rnnsiderable progress has lieen made In 
the d(JveIopineut of teleiibonlc hearing aids 
for the deaf, but due to the Inherent Hini- 
tatloiis of the telephone trunsmltter and 
rc'O'iver, development along this line had 
apparently reached Its limit when what 
Is nowadays known as the “veeniim tnta; 
amplifier* open((d a new field for re 
search and development Du(> to tlie fact 
tliHt it la a distortionless amplifier of 
minute electrical impulses it Is adaptable 
tor use in au electric clmilt hetween the 
telephone transmitter and recolvei In 
ottier words, it conveys and reftroduees 
liiimau speech more clearly and loudly 
than any electrical bearing aid so far 
pioduced. 

It has remained for Earl C Hanson of \\ asliiugton. 
I) C, to apply the yacuum tul>c ampllller ns a hearing 
old for the deaf Tlie result of ids extensive w'or'k with 
vacuum tul»e nuiplillers la represented in the highly 



Making Barreia Out of Paper 

r ap))curs ns though the bairel problem wlii< h is 
Important one in mniiv indnstiies, has hecu 
at last A highlv Ingenious iiuKiiine whiih mnv 


1 

solved 


ordered tin' machine Is operated for 
twenty f(jiir hours If need be or not at all, 
IK cording to the Immediate demand for 
bfirnis. the impcr In the form of (oro- 
jiH< t rolls takes up little s|>iice as cotn- 
piireil to empty bnrrcls, and the pnjier 
barrel Is ii ligbtei and tighter container. 

The piipei barrel machine is the in- 
veiilloM ef (Jeorge C .Snyder of New York 
City although lls deyelofimeiit to the 
commei (iiilly prndlial stage has lieen 
bioiiglif iilamt by others As will be noted 
In tile H( ( omimn.y lug ivider vbwv showing 
the mm bine, it eoiisisls of a twoiiart 
nmiidn 1 wbidi is (iiimble of being rolatcsl 
by iiowei anil alsn nf being more or less 
diiiwii apart a iai|>er fessling and <sintlng 
mei imnism a slitter, and a collection of 
aiccssnnes for inntrolling the sise and 
tldckm SS nf Ibe bnircl liidng fnrtnsl onf 
i’o start the operation, llio end of the 
loll of )ia|ii r, wlinli jaiHses tliroiigh ten- 
Nimi rollers ami ovei the coaling uieiiian- 
Ism yylileh loiils one sole of it with the 


I'cilnlo nombi'r of 
U hroiighi Into 
strijis Tlien the 



(ompact set shown In the ai(simimoying iUnstration. 
which Is Intended for the use of persons more or less 
deaf This set may Iw nsisl anywhere liolng quite 
IMirtable and enllrely self (smtained 
One of the great diftlcnltles ciKsiuntored lieictofore 
lias licen that in the effort 
to obtain yolnnie, the trails 
iidtfer has Imeii overloaded, 
lansing a roaring or under 
lone In the receiver Tele 
phone engineers and those 
familiar with the character- 
isths of the vacuum tube 
agree that It aropHflea feeble 
torrents without distortion 
I'hls permits the use of a 
telephone transmitter witti- 
oot overloading and thereby 
retains the clear speech re 
leivod over line wire* tele¬ 
phony Persons with nor¬ 
mal hearing, and even those 
who hear poorly, hear dis 
linctly on the standard wise 
telephone Many persons af¬ 
flicted with deafness use the 
telephone satisfactorily, 
even though they have tllfil- 
eulty in distinguishing or¬ 
dinary wmversatlon The 
reason for this is that the 
telephone apparatus concen¬ 
trates the sound in the ear 
Mr. Hanson’S device eon- 
elsts of a more or leas In- 
OM pope iW ) 


tailed in any plant and oiH-rr 
Millie for an organization I 
rels out of pa|ier The pa|>er N 
the bnircls ari' made ns needisl 
waiting foi the bill 


Combined Tire and Caterpillar Tank 



of the U S Army Ordiisnw Dopsrtmmt watsMna s demonrtrsUon of a 
Its m.m. rifle st the pUnt of the Front Drtvi Motor Compsny 

Walter ChrUty, h»> m»ny new fostun* utd lmprov«ra«iU over the type now In um 

New caterpillar gun mount and amall tank demonstrated for Army officers 


lillar tread vebiiles, Imt 
bigh n)m>(m1 Is desired 
good mads, the tracks 
emoviHl and the vehicle 
along on Its wheels at 
(ConUnuad on pope S60) 
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With the Engineers of Industry 

A Department Devoted to the Physical Problems of the Plant Executive 

Thin ill i>ni hiH lit m iti’votfil In htintnein >iii >i. u ni in iiinnnoirn, production enffinecrif, and dtt other exeeitUven geektng Vie maximum efficiency in carrying on their 
ii'oii Till iihtni III till depni imcut will iiidinrni In itti'-wer all guegtiona relating to plant equipment, factory management, and tnduatrial affatra in generaL 


What Poor Packing Really Means 

1X7 10 lilivr lidii.l n ni.nd dcill ri'UHUl- 
VV 111 ^; ]iiioi |)iii Uiiiu, iallj frinn 

iiiir liliiiils iilinuid tn whom we llll^e 
sli]ii|ii'<l ^'0(]d.s 111 (he Im.st It Hci'tUH lui- 
[losMlile Hull (lie stout enses w'hiih leiive 
(lie Aiiiitii iiu iiliint Nlioiild unire nt 
their (rterseiis destination luidl.v bat 
tered and lirokeii and even iillfered, 3 id 
si'iti 1 h often the eiiHe 'I’lie iii eoni|iiint 
Ilia iilio(oarii|ilis, uiade at various Sontli 
Aiiierk'iui liorts, allow tlu' and ev|ieiieine 
with iiinre than one Aiuerlenu Kliiimient 
Fortniiutclv, the Anierlian sluiiper 
has learned 11 (;<'od deid tiboiit iiaeklim 
in (he past few iiais 'I'liere was a 
thin W'lieii oiir imiKint: was sunpU iin 
)iosHilile and it did n.s no end of Ininn in 
(tirtulllint till' Krowlh of onr export 
trade 'I'hat was tile time, too, wdien 
Ilntiah and (lerniiin tlrins took eonstiiu 
niiile tare with their pntkiiiK, resultlni! 
in the safe dellver3 of their luerehundlae 
III all parts of the vvot Id 
Today the suetessfid A merit an ex¬ 
porter has leanit'd to pink his ttooda 
in the iirojier manner, and one is often 
surprised to find hea\ 3 men liniKUse, 
sneh us nmehlnerv, so well pioteiiod in 
heiiTV hoxes and (Tatiiiks tlial Iho pack 
lilt; appt'ars lo tie nveiilone The larger 
(oiupnnles dninK an exfensne exiiort 
hiisiness niiiintain elatioriile earpenlei 
shop,s for tnukliig tases and rrates, and 
use linnlier in what upiieurs to ho n 
lavisti MiMtitier 

Howover all that may lie. those firms 
have prohaldv learmsl throiigli hitter e\- 
perienee the neeessitv of pneking ns 
woll as ihev know how, and making duo 
nlliiw.iiiee foi no end of rongli linndlliig 

Speeding Up the Handling of 
Ashes 

H OW' iniieh does ll eost von to handle 
nslns' 'Inking everMlilng Into 
aeronni - lalioi eoMs, iijikoep, depreciii- 
tlon, opeiating oxpensos i.ipniitv—how 
do asli It.indliog losls llgure m vonr ovei 



A crate of wire wheela aa it was received at Callao. Pent, after ahipment 
from the United Statea 


lieadt You keep a close wnteh on the 
cost of other oiH.-rotluiih entering Into 
prodiKtion 'The same watehfulneas 
should bo npidlod to ash handling In 
vour idant, for, ns is too often the ease, 
It mav he one ot the most expensive 
phases of your boiler honae niainte- 

Wlth 11 view to reducing ash handling 


costs to n minimum, there has recenthv 
b<>en Intrcsiuced a new method which Is 
simplicity Itmdf It Is known as the 
skip hoist system, and consists of a 
bucket running on an Inclined or ver¬ 
tical track and hoisted by u slivcd cable 
winding machine, a hoist house and 
steel hunker The ashes are collected 
I row hoppers tinder the boiler by n 


small imsh or electric oar. The asbes 
are dumped Into the bucket The push¬ 
ing of a button souds the ttuckef up the 
track, dumps the ashes Into a cylindrical 
steel bunker and returns the bucket for 
another load The entire operation Is 
automatic. A small slued skip hoist will 
easily handle eight tons of ashes an hour 

There are several features that recom 
mend this system of ash disposal. The 
tinsklUed lalsirer operates the oatlre 
Job. The skip hoist is a mechanical asli 
handling system that Is unaffected by 
the destructive abrasive actlcm of hot, 
dripping, wet ashes and grit Repair 
hills are minimised The consumptlun 
of minimum jsivs'er means low operating 
exist The elimination of pompUcated 
parts moans less hnxtkdowos and re¬ 
sulting repairs. 

Turning Waste Paper Into an 
Asset 

ASTK paiier as such Is worth little, 
and, furthermore, It Is a menace 
about anv plant It should be baled and 
shlpiicd direct to the mill in order to 
get It out of the way and realise Its 
full value 

An Indestructible, all-steel, hnnd- 
js'wer baler has recently been Intro¬ 
duced which sc'rves the jmrpose of the av- 
eiage plant It has a large oi>en top, 
easy to flU, and may be readily oper 
Bled by anyone The Utter and waate 
of the plant are placed In the machine 
and In a few minutes are converted Into 
compact bales wcupylug but little apace 
and reprcsGfltlng a ratnlmum fire rlak. 
It may lie nee<I for baling paper, rags, 
wood or steel shavings, leather scraps, 
excelsior, cloth cUpi'lngs and so on. 

It Is Interesting to note that the 
paiier barrels described elsewhere In 
this Issue arc made from eJilp boaixl 
which in turn Is made from waste 
paper, rope and otlier (aids and ends 
The ixinservation of sui'h waste must 
result In cheaper chip hoard 



Left I Trsnsferrlog Amsricsn pscklng casts from the utearnw to tlic lighter st s kontli AmgrtssU lion. ttis tondiootr of the pasktng vMSS. whtdi h»T« h iw tmsMs to wWists w d ths kmg 

journey. Riiiht. "Whet happrnrd to s flimiy erste containing esne of pnlnt. 1« tt sny wonder that good* stn etolwi In UaneltT 

What poor packing methods mean to the South American buyers of our goods 
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How Dobbin Pulls 

A SMAL.L boTM stHBd#*!!! ihf luhoratory of the De- 
Ijarttnent of Agricultural KuKlnoeriug at the Uni¬ 
versity of WlaocmaJn, which was designed by the late 
Urofessor King in order to study the effect of the 
angle of trace, of the hock muscle, and of the distri¬ 
bution of tile horse's weight uixm the tlraft 
To t^eteraiine the effect of the angle of tune, I'ro- 
fessor Kill* .-JktttWied a steelyard scale to the iiaeea 
and, back <»f arc, a screw with which he could In- 
<’rease tlw traces Then, setting the iraces 

at a. the screw would be ttgiitciuMi 

lUidl '1% the horse were Ju-it raised from 

ilielr l»(Mi«?^wWi!«,SK»ltiou be was ererting his nm\! 
mUM waa found that when the (nics>s were 

lieloW' t&e Iti^ggil&l the horse exerted more draft 
than Wtwh dwly Wi/K on the horizontal and that the 
draft decreased-H# the trace's wore raistsi, at an 
iiuglt ipf twenty tKwfees the horse could excit twice as 
niiioh h* “t sero ilegroes The traces at an angle 

have two eflSeota: one, of making it more diftieult to 
raise t|ia borne from his feet, and the other, of tending 
to lift tho wheels of the vehicle over obslarles ratliei 
than dragging it over 

The fiock musole la probalily of as mucii liiiportaia e 
ns the'angle o< trace. It is the stralghienlng of (his 
innscio wklch puil» the load forward, so (hai the 
strtaiger the muscle the greater the hard uiovi'd in 
the model the tension of tlie hock was alwait twice 
that of the draft and, while the same niav not la* true 
of a living horse, it serves to bIiow how vt'r.v strong 
tile muscle must hu to imll as it does 

Men may change the angle of trma', 1ml tliey eannot 
I linngc the lioek muw'le nor can they cliiinge Uie distil- 
iiution of weight The horse must be selected with re¬ 
gard to the last two for the distribution of vvelgbi Is 
also of Imiairtftnce The horse Is a lever wilh a ful- 
I rum at the hind feel and, pmiierlv jiliiced, weight 
will grratly Inltuems' his ability to imll Using inova 
lile weights UroftssHor King found tlmi when weight was 
pliteed at the center of the animal and the truces at 
I he horlzuiitul the horse could exert an additional 
draft equal to the weight added, but that if the 
I races were at an angle of twenty degrems the in¬ 
crease was doulile the weight Other tilings being 
equal then, the iieavler the horse the greater the draft 
When the weight was iilaed at the foreriuarters lire 
increase in draft was moie apparent but wlien the 
weight was at the hind quarters the effect was less 
rills is what one would exixs'l slnei' the longer the 
lever arm the more effective the weight oiM'rallng 
uiKui it. Therefore the desirable draft horse has 
heavy forequarters and not so much weight at the 
hind quarters, substituting there u strong liocU musele 
for weight 

The model horse la still working, for It is now being 
used by the students to determine for themselves the 
truth of I’rofessor King's findings 

Paraffin Percentages 

oAD-BUllJ)1N<) materials should be evenly pro- 
portlout'd with respect to tbelr various lointmiient 
parts, oUierwlse an excess of one Ingredient to the 
saorltlc'e of another may determine ultimaiely the 
difference betw'een a durable highway and one where 
the outgo for mnintono^pp hulks big. For inslairce, the 
presence of irarafflu, a vvhite <rystalllne substunee, nr 
shale and other bitnmiuous road materials suggests the 
nei-esalty for the examiiintion of pnsliicts entering Into 
the eoustrucUou of highways The determination of 
liaraflln scale Is made possible by an uppnratiis de¬ 
signed by the United States Bureau of Public Itoads 
The novel feature about the apparatus Is the ad- 
■ulnlstitatlua of the water hath. The latler is urranged 
with a temperature control to maintain the water at a 
specified temperature, which Is usually 115 rlegrees 



Model horse that demonstrates the best angle 
for the trace 


centigrade for the jianilfin dcleiniinatii'ii lest The 
bath is heated by meuiis of an eledib reslHtaiue <oil 
located in lire bottom of the iijlnliiHiie vvaler tiool 
The coil is (ontrolled through a telegrapbii lelav by 
means of toluol-meieirrj teniperiiliii'e reguliitoi [iro 
vbled with electric ismtarts 

The complete eqiilpmont for making the parattln dc 
termination rsmslsts of Oiic-hnlf iiint iron retoit 
a plwe of iron luhtiig 30 Im lies long, two lOO-inbli 
cr'iitliueter Kiiennicver flasks, .Msi cubic eeiitluicter flask 



Apparatus that shows the paraffin in bituminous 
road materials 


with side neck for filtering under iircssun, freezing 
apparatus, tFiucli test tiilie of tliree-foiirlh-im ii diiim 
etrr, iinalytlcirl balams- of lisi grams cnpm.lty and sen- 
hlllve to 0 1 uiilllgriim, a rough halame of one kilo 
giam capacity and sensitive to 01 gram, wash Isittle, 
seomlesH pint tin cup, vaeunm iiniiiii mid eoiuiei tions, 
glass erystalllxlng dish of 50 milllmetels in dianieler 
steam hath, desierator with enlcluui chloi Ide, 4 Inch 
steel spatula, Aunseii huriier wllh rubber tubing, and 
two iron stands with retort elauip and one ring 


Photographing Snowflakes 

N ext time ll mihws, ns llic first few Hakes are 

gently walled lowiinl the eiirtli, iiuuse a muuienl 
befoie Mill i rii“ii llicai riillilcsslv under foot, for In 
these ininiile jail lilies of frozen inolstiiie iiiiliire has 
eieiited deiorative designs Hull for delu.iev of effei t 
and lairj-like lieantv eipiiil aiivthlng Unit man has 

bi'cll llbn- to devise 

I'III lug I lie lUiinv veins I hill be lias devoted to this 
pailKiilar woik, .Mi \\ A He]itle;v of .leriebo, \l , lias 
made .'(..SIMI jiliolonileiogmiilis of siiowHukes and bus 
found no (wo of them alike As a result of bis ex 
liiiiislive .-tiidv In llrmlv believes ibai the snowlliiKe 

Is (he iiiosi I viiiilsiie eviimiih' of iialiire's art 

His vvoik lias Ills'll dlllleiilt and bus entailed all of 
file iialieiue ami foi be.iranee of Ilie true seienlist 

Howevei, he has heon ri warded lor his vents of 


rile great aiijn laia I Ion llial (hev have received has 
been .1 rivvani in itself to Ibis faimei seienlist As 
well ll has amazed linn \\ hen he liegan Ibis seemingly 
lUilmpoi liinl stinlv he starieil |o imike a senes of 
diiiwings of the Hake designs 'I'heso dinwings. o( 
vvhhli about four biimlieil vveie made, iiroved nnsatls 
fill torv 1 irv plate iiliotognijiliv seemed to .ifToril a 
mediiini Hint would make the pliologi apliing of tliein 
possibh Ml lleiillev secured an iipjjiinitiis eoiislstlng 
111 an extension minera i oiijiled to a miernscope and 
I iijiiilile ol giving lioni eight to sixtv diiimeters maguili 
eiillon (Ironi hi to It.lUxi tlmesl Failures canic lii 
lapid Miiiession. hut wilh new nietliods clear, sharp 
linages were at lusi olitnlncd 

Howevei Ik soon saw that ii was ImposRjble by anv 
jiiiielv pliotognijilili iiiellioil to sliovv the irystals nal 

iirallv vvhil.. a blink gionnil So be trii'd Hie te 

dious bliKkiiig OIII melliiid of (iilliiig the negative 
film awav 1 loin aioiuid llii siiowfiaki image It jnlived 
to lie a task ol nioimmeiiliil projinrlions, and yet one 
Unit miisi he siiiiessful as It was Hie iinlv means of 
biliiging to light tbelr real lieanlv 

Ml Itcntlev fts'ls Hull It Is Imjiosslble to toiivev an 
idea of tile extreme fiisi Iniilion of the woik 

'llie task of pliologi a|ililng Hie snow tlakys is one 
Hint IS more delniite Hinn difih nit The iitmoRl haste 
iiiiisl be tisi ll as nine Hie iivslals are sejinnited from 
Hie mass tliev evaponite veiv lajildiv, and never lust 
mine Hiiin ii tew nilniites evin when it is exlreinelv 

Mild 

'I be irvstills aie nsiiallv iiiugbl on a blai k board as 
Hiev fall and are Hien removed to ii glass slide undei 
III observninin niiiiosioiie Onlv a brief glimpse of 
Hieiii is pohsible, dniiug wlilili ll Is iniessarv to bold 
ones lueiiHi If suitable Hiev aie plaied down on 
the glass slide wilh Hie aid of a liiiHnr afler vvbnii 
Hie slide Is plaied on Hie stage of the microseoiK', 
leiileied, toeiisisl, and an exposure of from ten sis 
olids to seveial nillintes given, iiiiordlilg to magultlca- 
tioii and iloudiness Ordlniirv diivliglit Is iikis1,,IcI' 
illiiiriiiiiiHon, Hie npimiiitiis la'ing pointed out of a wit*-' 
dovv for this jiiirjiose 

Snow irvstiils are reniiirkalile In many ways foi 
i|iniiitit\, (list 1 iliulion origin, iinil nil Hie imiaiitaiit 
pails Hiev jilav In niiluu s jdnn AlHiongb built usually 
aMoidiiig to the nile of six, every irystnl grows in 
kulehlosioiiii faslilon fiom start to finish, iind almost 
eveiv iiioiin 111 in ilondland sees tin ni ehnngliig form 
they ale jierhaps Hie most vailed and exqiiisile exam- 
jiles of nature s an 

These evei valving ontgiowtlis while iiliiting to the 
jiiirent iivsinl ofltiines do so Inijierfitly or In such a 
miiiiiiei as to liridge ovei and imjirlsoii minnie qiiantl- 
iies of air, foiniing tiny all tiibcH within them, or dlf 
fuse KhiidIngH, vvliuh outline more or less jierfi'etly the 
triiiiHiloi V sliajies These jiresent the aiiis'iiranee of 
lines, dots, and fairy-like geometrical figures in endless 
vanetv, and give exquisite beauty, liehness and com- 
jilexltv to tlieir interiors 
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Inventions New and Interesting 

A Department Devoted to Pioneer Worl^ in the Arts 



The non-xinkable mail bai; and the 
non-sinkable auit 


Mail Bags That Won’t Sink 

1 \' u ri'L'i'Ut IcKl mid dciiiDMKtrntloii 
Kpccldl limts «(Tt' l.iki'ii np In alr- 
jilHiies mid <liopp('d fnnn n IicikIU "I '!(K) 
fef'f Jiifo (lie nnlcr mid tlicii Jiii’ki'd up 
li\ n Hiiiiill iHitit '1 Ilf biiK^ Vfff found 
fiiHiidi ‘♦(illKfiu'torj, mid It Is (Inlmcd 
that tlifv will Mont on ilio wiitoi foi an 
indeflnilf period wlifii lliiown from nlr 
lilaiifs Hlnkinn sliiiis and so on 'I'hr 
liasth mn^ bo jib kod up b\ ii siiuill boot 
Hfiil out from slioro or from a slfamor, 
nr linain, by n lunn ispiipped witb ii lion 
slnknblo suit sin b as Is shown in tlic 
JKfomiimnlni; Illustration 

Making Window Cleaning Safe 

H tU'SIOWiVES who (leliiiht in liovlng 
thfli lioiiif spi( k mid h|iun will df 
llKlit in the now window poiistnictlon 
■which Is shown in the Oi coinpiinvlllK II 
Instrailon, mid which is claimed to 
make window clcmiiiiK a safe task 
'I'liis window (oiisiruclloii Is the ln\cu- 
tion of Ml Sl\t and Mr Itlngham of 
Brookhn, V 'I'he (enter bend and 
moldint; wlinli loKidhcr hold the win¬ 
dows In iilaee arc cut at iiii nutflc of 4fi 



Special construction for windows which 
permits window to be swunit in for 
cleaning; 


deitiees nllowlm; a s(>ctton throe inches 
loniccr I hail the window to be removed. 
These strliis me then held in plaee by 
spi'ciallv eonslrueted spring aoaps. The 
removal of these strips allows the win¬ 
dows to he diiiwn inward and the win.- 
dow Is then held In iiositlon by a con¬ 
struction somewhat similar to a hinge 
which Ills into the wood When not in 
use tills can easily be fitted Into the wall, 
out of sighl 


A Telephone Which Fits in the 
Ear 


T hat mmh nhnsed term, “the small¬ 
est In the world,” Is again being 
used, this time in connection with the 
linv tclcfihone receiver shown In the ac- 
cmiipmijlng photograph A (lermnn eon- 
ccrii has dcveloiMsl this small telephone 
ns part of a set for deaf iiersons, and 
the Idea Is to have the small telephones 
lit Inside the ears of the users so as to be 
as till onspicnoiis and out-of-the-way aa 
[losslhle The telephone Is a perfeet bl- 
tsdar receiver, and has a diameter con- 
sidcrabl\ smaller fbun tbe fi-pfennlg 
coin shown beside if 

Whethci It IS Ihi' smallest t«“l(>phone 
i(“c(u\cr or not, is a tplesthai It M'cms 
flint the tlieimal telephone, which was 
des< rilasl in llii'sc loliiniiis several years 
ago. is SI 111 smaller and also fits In the 
ear of the user irowevi'r, the thermal 
leieni'r works on ilii* primiple of nlr 
esimnsloii due to the heating of u small 
pbitiiinm wire 'I he porltv of sound 
olitaliied with the therninl telephone re- 
II iver IS rem.irkahle, and far supeihir to 
the general run of telephom- niiparatus, 
line to the absence of n diaphragm In 
this eoniustion H Is \Hr\ iloiilitfnl If 



Tiny telephone reccivar which is worn 
in the ear, and measures less than 
diameter of a dime 


the present telephone receiver with Its 
tliiv dia|)linigm can reproduce speech 
as (learl.v as ihe usual telephone receiver 
of fni greater sl/,e 

A Grease (iun for Every Bearing 

A .NKW grease cup has been perfected 
h} a Mr Havls of San Francisco. 
Fill, which is pradically a little grease 
gun for i'ver.1 hearing and does away 
with all the troubles that other grease 
( ups lin\e such UK Irnklng throngh the 
tbrends or the plunger, losing the top, 
1 Hissing the threads, ami refilling It Is 
easily and (pilcklj filled because there 
are no threads to re-enter, thus saving 
hotli time and grease 

One of the leading features of this 
euji Is the s))rlng metal plunger This 
IS a thill spring metal plimger, slightly 
(■(iFKiiM', like a shallow sniicer. It ei- 
(•rts a firm, uniform pressure against tbe 
sides of the barrel, making Ihe eup dust- 
priHif, I (ink-proof, grease-tight and oil- 
tight 

Not merel.v grease but oil may be ap¬ 
plied with any re(julred pressure Just at 
with (he use of a grease giin It Insurea 


leaching nil dry or dirt-encrusted itarts, 
procuring^ positive and thorough lubrl- 
cation. All grease or oil goes into the 
lieuring and not a particle goes on the 
outside of the enp, aeeordlng to the In¬ 
ventor. 

'I'he new eup Is easily and quickly 
filled The metal cup is oiioned and put 
back as shown Compare this with the 
old screw' telescope cups, the ever-recur¬ 
ring bother of re-entering the thread 
with the danger of crossing threads, 
thus making the clip leaky and worth- 

Another feature Is the unit mechanism 
The idiiiiger and top are fastened to 
the hari^l, one cannot lose or mislay 
a part After filling the enps there Is a 
surtilus that can lie iisetl Instantly with 
Just a turn of the plunger 

Turning Pliers Into Self-Opening 
Shears 

W ITH the nttuchroent for pliers 
shown In the mljnceiit photograph, 
a sllp-joint design can lie turned Into a 
pair of self-oiieiilng shears It Is only 



A simple attachment which converts 
ordinary pliers Into self-opening 
shears 


neiessan to snail on tills new' shear at- 
tachmeiil The work takes but a few 
seconds and the convculciuc of having 
a tool of such a comhliintton in garage 
or workshop Is self-evident. The at¬ 
tachment will eiit wire and metals not 
exceeding In thickness a mtHllnm gage 

A Ball-Bearing Ventilator 

AN Anierhnn uuimifaeturcr has re- 
Jx (S'ntly brought out a rotary hail- 
iH-arlng vimtllator which Is said to main¬ 
tain a steadv How of fresh nlr without 
operating exiieuse It applies the free 
power of the iinssing hrei'Ke to create 
a suction This ventilator W jirovlded 
with a fill which causes It to face In the 
liM)|ier direction, no matter how slight 
mn\ Ik* the breeze, ns welt as with a set 
of shntteis wdihh may lie closed in order 
to reduce the snetloii 

Playing Safe with High Voltage 
Circuits 

W OOD, from wlihh the safety plat- 
foim shown In the accompanying 
photogriiiili was made. Is specially 
treated so that contact with 2.'i,(KH)-V()lt 
elnnit will not hurt this workman as 
haig ns he Is standing on this platform 
There will lie a discharge to his hand 
as he makes or breaks contact, due to 
the cniiadty of his body, hut the plat¬ 
form Itself has no eapnrUy so that after 
coninet in made there Is no sensation 
felt 

.Similar platforms, provided witli rail- 
iiigH wud 8us(iciislon momtiers, are now 
lieliig emploved in ‘‘live" line work 
Such platforms, while ensuring safety, 
do not handicap the linemen in their 
work The linemen can now make re¬ 
pairs without the inconvenience of ahut- 
ting off the power. 



Two of the newly-developed grease 
cups, shown in use snd opened 


Recent Patent Decisions 

Good Faith Is Not Sufficient in a 
Trade-Mark.—This is an appeal from 
a dfs'lslou of the I’atent lUflce ov(*rrul- 
iiig the opposition of the Proctor A 
(iamlile Co to tlic application of Eney 
Shortcuing Co for tlie registration of 
tile sign "Ksco'' as a i rude mark for a 
lurd sutistltute 

The opiKiw'r shows that it Is the owner 
of llie sign "C'rlsco'' as a traih'-iniirk for 
II lard Nuhstltute, and allegi's that as Its 
giKMiH are of tlie same descrlpllve qunll- 
tle.'i as tliat of tlie miiilicaiit, tlie marks 
tieing similar, eonfusion would 1 m- likely 
ti result in tlie minds nf llic iiulille 

The applicant says that Its mark la 
inaile up nf the Initials of the corpora¬ 
tion with the terminutlon “Co," and- 
seeiuK to think that there is something 
in that wliidi should ('iitirle It to have 
the mark roglsIervU I'he court denies 
the fon (' of this argument, and deeldes 
to reverse- the opinion of the lower eouit 
and to hold that the unc of tht- sign 
"Ksc-o” would cause coiifualou with the 
sign “Crisco” It Is held that the trade 
mark stiUuto takes no ai count of the 
origin of a mark, the only iinestlon being, 
would Its use Ik- likely to result In (sin 
fusion? In which case It Is unreglstra- 
ble —Proctor rf Oamlite Co. v A'nav 
Shurtcnlno Vo V H C C A of 1) C. 



Standing on this Ilttk platform of 
apcciaily treated wood protocta tim 
electrician from Mook 

















The Twelfth Part of a Human Hair 
as a Standard of Measurement 




I MAGINE the twelfth part of a minute error cannot occur in a Wal 
human hair being the difference tham Watch without discovery 
between Waltham standardized W'hat docs this Waltiiam accuracy am 
accuracy and the variable guess- close inspection mean to you? 
work in foreign watches. When you buy a Waltham you posses 

Waltham produced,by Walthamgemus, the world's mosr accurately niaii- 

methods of measurement and gauges watch. You own a watch that can b 

to measure so infinitely accurate that readily, and what is most important t( 

the W'altham Watch/'CCiiw/’and rr the you, perfectly and cconomicaily rc 

most perfectly constructed watch in paired—at an upkeep cost at least 51 

the world. })er cent lower tlnan the repair of for 

If in the lower plate (illustrated) there *-'*6^* made watches whcisc method o 

was a measurable difference between less accurate manufacture has not kep 

the location of one bearing from an- pace with Waltham genius which 1 

other, it would mean irregularity in the American. 

time-keeping performance of that That is why we say truthfully- 

watch Waltham has so periected unique “Waltham placed Amenta first, 1 

gauges and standardized a system of w.itchmaking ” 'Phis is one more goo 

infinitesimal measurement, that such a re.ison why you should own aW'althan 

This story is continued tn a beautiful booklet in which you will find 
a liberal watch ediaatwn. Sentfiee upon recjucst 
Waltham Watch Company, W'altham, Massach 


WALTHAM 

THE WORLD’S WATCH OVER TIA\E 

Where you see this sign they sell Waltham Watches 
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RaliroMi AceUmta and How They, 
Week 

(OpnilHitoi from pane SiJ) 


Is taken by tbe 8ST croanln* acoWents, I 
wblch tnanaaed to do away wltb tbe liven 
of S75 people- It 1« eleer enerngh tliat 
nboiit the snreat way of getting killed by 
it train la to stand on the traek and let 
It hit yon—that this la much eurer, even, 
than to be aboard a train Umt getn vlo 
leiitly apUled off the right of way by lin- 
)inct with another train. The coUlalon, 
liowever, malntalna third place, with u 
death roll of 67. Next to it atanda the 
derailment, aceonntable for 4:il deatha in 
the perlod’dlacuaaed; and 35 pt»opio were 
killed becatiae they couldn't wait for the 
next train or because they had no time 
to allow the train on which they wore 
riding to oome to a full stop before allght- 
ItiK The engine defects could not have 
been In general so serious as the one we 
have pictured, since they cost tlie lives 
of only 8 men; and a like toll was taken 
hv miscellaneous accidents 
Oil the percentage basis again, the 
service accident accounted for 45 per 
.-eiit of all the people killed—practically 
(he same showing as that made In fre- 
(liiency, the crossing accident for 38 per 
ei-ut; collisions for 7 per t'ent, derail¬ 
ments and Itoardlng-iind-lcnviug accidents 
for 4 per cent each, more or less, and en¬ 
gine defects and miscellaneous accidents 
-mmewhst under 1 per cent each 
Comparison of the two percentage 
showings makes It quite clear, as of 
course we should have known, thiit Uio se- 
rhiiisnesn of accidents is not coiisiaut We 
inn perhaiw get a Hue oii this hy figuring 
up the average number of ijersons killed 
tor accidents of each sort- -something 
which our drawings do not dlrectlj do 
\\u Und tlint In order to reiireseut the 
results as whole numhers we shall have 


Us^GThat 

IdlGliitiG 


BookUtt on Lopton Sorvieo 

We have pobliabed four booklets show¬ 
ing examples of Lupton Service applied 
reapecdvaly to: (l) machine ahopsf (2) 
foundries, forge shops aod o'har hsat- 
produclng buildings; (3) general mano- 
facturing buildings; (4) power houaaa 
Copies wilt be sent free to any buslnaBa 
executive, architect or engineer on re- 
queat. State what types of bunding 



Y our architect may not be busy now—but 
in a few months he will be 1 Start him now 
on the plans for your next building, and get the 
benefit of his unhurried time. 

And remember that modem daylighting and 
natural ventilation involve far more than merely 
“so many square feet” of sash and ventilators. 
The basic design of the building itself is more 
than likely to be involved. 

We have had wide experience in fitting LUPTON STEEL 
SASH PRODUCTS and building plans to each other, and 
have developed certain methods by which extraorduiary 
results are secured. Wider floor areas, better layouts more 
uniform and abundant air changes, and better-^istributed 
light result where our recommendations are followed. 
This service does not replace your architect or engineer; 
it merely places at his command a special experience un¬ 
matched, we believe, anywhere. 

We consider Lupton Service part of the obligation we 
owe to users of our products, and make no charge for it. 
But It will be most valuable to you if rendered while the 
present lull gives time to do your needs justice. 

Why not send us your plans or sketches NOW for pre¬ 
liminary suggestions? 


DAVID LUPTON’S SONS COMPANY 

Clnriield xnd Weikel Street* Philkdelphio 



Cmntdimn M.nufacHifr, ThnjL B Ormtbr Co , Ltd . Toronto 


111 put thorn In the form of no m.tny aiol- 
liouts of given cUmacler jier ileuth oauned 
(Ml this bsals, we see that It takea 2 4 
iToRxIng Rmuahoa 20 scrvlre ac^ nlents, 
32,5 eolllsloUH, 63 miBcnlculntions with re 
«uril to the speed of moving trains, 22 
I'liglne migbaps, 71 mlsehanoos of the nti- 
I liiHsifled variety, or 118 derailmentB, to 
Kill one man. 

Saving Coal by Reducing Power 
Waste 

(Continncil frtmi )iapc iiH) 
ipient loss of eflieleney The board, how¬ 
ever, furnlBbcs an ever-present cheek 
These are only n few Instniices showing 
I he value of the device. 

And the beauty of the sehenie Is that 
the man In charge of the hoard will not 
even have to watch the readings on the 
Instruments to keep track of things, for 
It Is planned to have an alarm hell and 
an incandescent lamp with a rod bulh tin¬ 
der each instrument, as warning signals, 
which will operate when the temiiera- 
tiire, preasuro, etc, as the case may lie, 
get lieyoad prescribed Umlts 

The Instruments, which have nickeled 
I uses, are mounted on a beautifully pol- 
iNh(<d marble slab, six feet high hy thirteen 
feet long. They record the following; 

Temperature of kitchen hot water, 
ilty water pressure: level of water in 
tanks on roof; tempera'ture of house hot 
water; temperature of drinking water; 
high preaaure air oystom (used for tur- 
hlning boiler tub^ etc ) ; voltmeter 
(showing apeed of exhaust funs on rooflq 
temperature of laundry hot water; pres- 
stire of house hot water; pressure of hy¬ 
draulic elevator; boiler 'Tilow down”; 
high and low pressure steam returns; 
ground-floor vefatllatlon-alr temperature; 
holler feedrwater temperature; pressure 
In annex steam-beating system; outside 
temperature; steam pressure of Iwllors; 
pressure of bouse heating system; sewer 
water from Ice machines; city water tem¬ 
perature; temporature of low ptemnrs 
return iiytoe {for tee machines). In ad¬ 
dition Mdt «f the throe ice awchlaee has 
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Your Copy h Ready 


HENDRICKS’ 

COMMERCIAL REGISTER 
of the UNITED STATES for 
BUYERS and SELLERS 


Ot'iilprM uml (’(iiihiuiK'rw (‘oriDfrlcil 
Kvitli the Kli'( tri( lit, liliiKini'cniia, 
Iliirilwiire, Irnti, Mci'hniiii iil. Mill, 
Miiiiiia, tjimrrvnia, (’lii'inn ul, Huil- 
lo'iii, Steel, \rehiteeliii ill, Coiifruet- 


Over 2300 p«t** 300,000 lilting • 


I S. E. HENDICKRS CO., Inc. 

70 Fifth Avenue New York City 

For Gunsmitlu, Tool Makers, Ex¬ 
perimental & Repair Work, etc. 


twins ArnngeJ tor 
St«m o, Fool>owrt, 


SOUTH BEND LATHES 

F,r Mocium mmJ Shop »;Ulh. $218 00 



I POWER BENDERS „ 




yrtllMilRRS 

lAllt «l«iriTin IIV •MUM HIHIIE HITMI 

iaiiffilB 


I four Inatrumcnta • uteam preosure la gea- 
I erfltnr coIIk, tetuperature of outgoing 
water, temiK»ralute of outgoing brine; 

I pieaHiire of HiiiiQonin lii the generator. 

I There la niom on the hoard for aliont 
' a iloKeii more liiatriimentR Among otlier 
I uildltloiia coiilemiilHtrH! are an Inatru- 
i ineiif fill mensnrliig tlie yeloeitv of the 
I wind, wliiili will he ralnahle In prevent- 
I Inu dniiinge to llngK eti 

I Keeping Check on Gas Burner 
Performance 

{('tinitiiui i1 ft«m pay I 2}o) 
ill pn-HHiire < .niHed hv thia meter air ia 
permitted to tlow Ihrongli the 40-eulile 
foot gii'i Iiolder The Joint uae of theae 
\aiioiiH dot li ea eoiiatltiil Ing the hibora 
loll leal unit la ao effeethe that the nlr 
and cas enter the liunior at Midi unifomi 
jireasiire that liuetuathaia thereof in the 
hninei ate leaa tlian oue-thouanndth of 
an Ineli of water preaaiire 

'I'lie lop of I he ho\ allow n at the right 
In ihe foreground of the llluatrathiii. la 
left open and tlie Imrm'ra o|H'rnte In a 
normal laahtoii The preaanre In llie 
hiiiiiei la Indlialed ht a very armsltlte 
alope r-gage, ^\ll•lle being u.aed in llila 
lireaaiire-rei ording inatinment MlnlmU- 
Ing the ha/.arda that olherwiai* might he 
I I iinaial 1)\ ex|doa|i«ns In the ho\ attrlhnta- 
Mile to the hiiineaaing of a eomhnstllile 

I itiUlute, a pi.if oil paper la paated on 

I one aide of this ho\ TliN anawera the de- 

I I niniida foi nil adeiinate e\ploa|\i head 
I nilmaleh lliia (iioernmenl hnrenn 
I ainnild he enahhd |o indhilli lo Imlnslrlal 
Mia well iia domealn apiilinme mnnnfne 
luieiK aelelitith lin tlieiN of pronalure In 
deaigning gaa apiilinme aiipiiratna To 
inlnlmlye gna loiiaiimption hv onedialf 
Mini appeiM na a laiilaalh dream Iml a 
aiienlial ot Ihe Iliireaii of Slimdarda 
Ihinka tlial am li an nmhilloti la not a re 
mole a< < ompliahmenl 

Phosphates by a New Process 

{< oiiliiiui tl friiin iKKji .'lot 
eoatl.v loaaeK are entulhal In dlvonliig the 
liupiirlliea Irom the phoaphate in.iteri.il 
llneh diMded partniea going lo wimle ll 
la eouipiiled tliai the waatage la tw h e aa ' 
great iia ilie Miliime marketed with me 
ihanhal and ehemhal akill tel fulling in 
lla etlorla lo diaw a dUldlng line Ik‘- 
rween Ihe phoa|ihaie and theae Impurltlea 
Although the loiumertial prai tienliiMty 
of prodii* lug plnmphoric ai id from mine- 
iiin phoHiihales h.i this new iiio.a'&s has 
not Imn ‘11 eaiahlislnal llie (iovernmeiit au- 
ihorltles ore IucUuihI to be prophetli aa to 
the niHliintv of plans .Material In the 
hard-rotk regiona of Kioilda iia It oiiurs 
111 ihe mines has a eouipoHitloii which Is 
said to h( adniliahiv adupttal to thia fur 
iiaee tiealuieiil l''urlh('ruioie, instead 
of neeeaaiinting einlelimeiit by supplement 
lug lit lilghet glade phospliule uiuih of it 
iiiiiat he hioiighr to the desired eomposi 
tion h.v the addition of slllen or sand, of 
whiili Ihete Is an uhlindnlieu thronglnnit ' 
Ihe phoapliiite mining area 

If the new jiroeesH lati eliminate the | 
eoaih operation of washing and screen I 
ing plains, nmpled with tlie possibility 
of Iiiotoiiging (lie life ot the jihosplmte de- 
I poalta, the Hilditioiml exjieiise Involved In 
i Ihe prepaiatlon of hrlqueUi and the use 
ol fuel oil Instead of snifiirle neid ns n 
reaneiit will he mole than offsel hv other 
mlMiiilngeh .^iioiding lo i Ifiims, Ihe 
(omeiiliallon of the prodnet gives an nd 
Mint ige ot staiidllig the expense of longer 
alii|imenla than Ihe oidimiry ])liosiihork 
a< id, wlihh loiitiiliis only from Id to IS 
per lent of the aoliilde pliosphorle ai-ld 
(’oiiihine tills I omen I 111 ted phosphorn arid 
With iimiiioiini and potash and the high 
( at glade of fertilizers Is the result, so say 
flic Miiip]]} experts 

Canada’s Superpower Zone 

tf'onllvufti from page 2)6) 
every i ominnnllv, lafge or small, condi¬ 
tional oiilv upon its being prepared to 


make a contract with the Ootmni$Bloii and 
to assume the llahllity that seenres ou 
account of such an iindertaklug. There 
IS no dlscrlmlnatiou The sunill user buys 
ehs’trlelt.v at the same price charged the 
large consumer, and there is a standard 
rate In each lucalltv agreeahle to the cir- 
eumstaiiees that control there Tlie domi¬ 
nating pnriMise of the t’onimlsslon Is that 
there ahall he an ispiallty of right to 
power in nil areas within range of the 
curnnit geiieratwl In aiiv of its plants 
Tlie longest Iransmissloii distance now 
spanned by the Ontario Hydroelectric 
system Is 25(1 miles from Niagara to 
Wlndsoi, just across the boundary river 
from Detroit 'I’he people of Windsor 
liny 40 iHT cent less for their energlislng 
inrrent than the citizens of the far larger 
.Michigan muiilcipalin 

The territory over wliicli power Is now 
traiisiiiifled by the Coiumlssiou extends 
fiom the Ottawa \ alley on the east lo 
the Dctioit Itlver on the west, and from 
Ihe slioich of Take Krle and Lake Ouliirlo 
on the south to the regions north of Lake 
Snpenor The liiller district, however, Is 
disassocinled from the prliK'lpal Held of 
*.00lee 'J’hc dosin' of the Commission 
has been lo extend Ihe < oiiv eiilence and Ihe 
htimulating prislmllve etVeit of elec- 
tricitv wherever posslldc and to this end 
the farm dvvi'llcrs uiv being brought more 
and mole within reach ot hydroelectric 
power source's 

As K well Known, w hc*n the general load 


ho.ivni cliaigi's foi wages and imilcrluls 
since the war have' hc'c-n more' than conn- 
Ic'ihalamed In scniic cases ihc' cTeclit 
slic'c'ls ot tlic' coiniiimiitic's sliow sinking 
fnneks iieaih c'cpial lo ihc' original cxpc'ndi- 
tiircs lor till' local idaiits, and by lensoii 
of this it will hc' iMissihh' to I'xiinguish In 
lifti'i'ii vc'ars or Ic'ss clehts that wiTe ciiilv 
I'xpc'i ted to lie vvipi'd out ill thirty veais 
Again, wheio c'lrc iimsianci's cull for ll, 
till' Kiirpliisses arc' hc'lng icliivc.sted in hel- 
ti'rlng or enlarging existing ecinliiment 
I'hc' Cliv of Doiidoii, In 11117, aftc'r paying 
all charge's and kc'i'piiig Its poweihoiise, 
I'tc . Ill first cla.sh ciindilion had a siiriihis 
of SiCi.OlHI on an ilitllal Investment of 
tT.'d.isHi Ilc'ciinse of exti'iisluns and im 
inoM'Uic'tilH this hnstllug Ontario munic 1- 
palltv 1ms a plant loclav valnecl at $1,2(K), 
iSNI Ovci a third of this liistallntlou Is 
now frc'e of sinking fund nnil Interest 
eharges and Is subject only to inaiiite- 
imnie and oiieiatlng c'vpensc's 

In thc' earlier davs of hydriH'lc-c'trlc de- 
veloiimcnt In Oniarlo, the Commission 
Isiiight all ils Hipplles from ch'aiers and 
inannfai tnrc'i s, hut as Its operations I'x- 
panch'd Ihc' cirgnni/aitiiiii fcmiid it expie- 
dii'iit and more ecouomleal to obtain its 
lamps and other cspiipment in large 
cpiaiitlllc's and thc'ii to provide the munici¬ 
palities from this stock, thus etiablliig the 
eoiisiimers to get these things more 

I’erliapN a flnanelal summary will give 
a more complete Idea of what has hc'en 
acliioved in Ontario through this pooling 
of the puhlic interests for the promotion 
of a wldei emidovment ot bydrcM'lectrle 
eiiergv Thc' installations owned by tlio 
Commission, and liv whlcti it serves a mul- 
tlpllc'ily of communities with jtower iiiM 
llghi, represent a cash value of |.5(l.in;,I,- 
(HMl This Includes Ihe eilswhlle privately 
lic'ld Oritarlo Power <^lmpHny's works 
'the eipilpMient iH'Icinging to the various 
coiiNlltueiit muiilelpalltles under tlie dl- 
rc'cllon of the Commlssioti Is worth ?‘J4,- 
•Jlls.hTO, making a total of ,1181,221,870 I 
'Ihe administration oflhx's and the hiilld- 
Ings fert other purposes could not be ro-1 
Iilaeed for less tliiin $I,.5(K),tK)0 The to- 
lai exist of the Niagara power development 
IS If 1.5,000.000 If. to these fixed assets, 

Is* adcled the value of materials and sup- 
pllMH on hand, seenritlos, lulerest-lienr- 
Ing liivestmeiiis, sinking fund deposits, 
etc,, the ('omldiied monetary strength ot 
tlie Commlsalon can bo put at 1106,000,000. | 


LEGAL NOTIC ES 

“ patents 

IF YOU HAVli: AN INVENTION 
1 whiuh you with to patent you can 
write fullv and freely to Munn A 
Co fur aavice in regard to the best 
way of ubtaiiilng protection Please 
send sketeliee or a model of your in¬ 
vention and a description of the 
device, explaining its operation. 

All c'ommuniontions are strictly con¬ 
fidential. Our vast nractice, extend¬ 
ing over a jmriod of seventy years, 
enables us in many oasw t6 edvise 
in regard to patentability without 
any expense to the client Our Hand- 
Book ou Patents is sent free on re¬ 
quest. Tins explains our methods, 
terms, etc , in regard to PatenU, 
Trade Marks, Foreign Petants, etc. 
SCIENTIFIC AMERICAN 
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I MUNN & CO., SY'iiriViW I 

I WmWmiIi tslMlai. NtW TOtK 1 

i T«..r BsMm. CHICAGO. ILL i 

» S.(«asc Awncu SviUiw. WASWNGrON. D C 1 
g HtWl ■■lUhs, SAN FRANCISCO, CAL ^ 

Annnai Subscripbon Rates 
Scianbfic Amarioao Publications 

Bi'lt'uUllc Aiiieiliuu (estubllsIicHl 1H4G| cue 

yeiu $8 00 

Sih'idUli' Aiiivihaii Moathly (sstabllabed 

1S70) mic' year . $7 00 

I'ustugc' pii'iiuli] In rnlted States and poes««- 


Hii' cumliliied mibscTlpIluii riilee und 
riirelgu I'liMiililis liicliidliig Cntiadn, i 
rionlHlo'd upon uppll'atlua 
IviiiU hv pcmiul ui vxpiess iiiuiiey uid< 
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CONTKOLUNO INTCKEST FOR SALE 


BUMK CAimODOE pwm 



HANDY MAN’S WOKHSHOP AND 
LABORATORY 

Compiled and edited by A Ru«m 11 Bond fixSM 
inches Cloth 407 pasu. 370 illustrsUont, 12.28. 
by meU. 12 40 

A nompiidtion oI huodimds oi vslusbie pufset- 
tloDS and inseaioua ideas (or the niechanlo and 
those meobanii'ally tnoUned Ths •uasestipns art 
pranlioal and tbs solutiona to which tbsy refer are 
of (repusDl oiTiirrenns It may bs rsgardsd as 
the bsst oolleciiun of tdans of rasoarosful msB 
publithsd 

saENTinC AMERICAN PUBUSHING CO. 

Woolworth Boidlsc Ns» Yotk 
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to be either tte*H«lMe or eomebow com- 
pefisetwl In the ebore hleal eaDoalUou. 
KxlateUce of aucb atreios. however, would 
loave the funtliuiientala of the problem 
unehaniced. 

Now BBppoae that Iwfore the disk had 
Ixten net tn rotation, A made acrotehee on 
the sorfaee of the dlak at the mid« of 
eaeh of the meaaurlnB rods whlcli lu‘ has 
set out Jf he neee the dlatauce between 
eat’h pair of adjacent acrntcht's an his 
unit of langtJx, the ratio of lircumtcrpinv 
to radius must of necessity be 2v, no 
matter whether the disk la at rest or In 
rototloa. ThU 'method of measurement 
(tUea him a Euclidean Koometry tmder 
nil condition*. Now auppoae the first 
li.'i-vothegla of the last parneraph to tie 
true Then when the disk is In rotation, 
the dlslance between two scratches nlom; 
the periphery, as oltaerved by 11, will 
ttarec with H’a unit of lenirth The con¬ 
traction of th« special theory will bo ah- 
sent However, the tnenaurluit rods set out 
by I altmit the circumference of the disk 
will not quit* reach from i»crut<h to 
scratch Obvloualy, the disk may tie 
made of the same material as the measur¬ 
ing rods. The latter, not heiuu under 
conatraini, have contractwl ns ctinipnreU 
to the distance between scrulobos on the 
(Hlge of the disk Hence the disk must 
lie under tension around the clrctimfer- 
onw If a slit Is cut along n radius of 
the disk from cettter to edge, then when 
the dlak Is set into rotation this slit will 
grow Into a gap which will tnicouje 
wider the greater the stwed However, 
the gap will be excctslingly suiiill iiiidtr 
any condition* reaUwihlB cxiK'rimcntall.v 
For Instance, at tlu> edge of n disk ten 
feet In rudJns jnitatiae at the iirtsligluns 
speed of a thousand revolutions a second, 
it would have a width of about u mllllontli 
of an Inch These conclusions, of course, 
are based on the assumption that the ra¬ 
dius o( tins disk, ns measured by 11, la un¬ 
affected by the rotation The phenomena 
taking place U the radius should chiiuge 
can easily be worked out by the render 
Kxamtiiatlon of the problem brings out 
the important fact that the character of 
measured space la dependent on Urn 
method of measurement employed One 
convention regarding units of length 
leads to the conclusion that a (x^rtalu re¬ 
gion of simcc is non-Eiiclldcan, while an¬ 
other give* the same region a Kutlideaii 
character. 

Watermarking Hand-Made Paper 

(Continued fritrn page SiS) 
by the King of Italy, The Tope and were 
used by the late Theodore Risisevelt and 
Ellmrt Hubbard. Kx-Kalser Wilhelm 
nlwj used correspondence paper with his 
watermarked portrait Iwfore his downfall 

The first colored watermarks wore 
made in England about thirty five venrs 
ago but have been carried to a greater 
degree of perfection by the tsmtlnentnl 
paper-maker* Each sheet la ma«l« In two 
thin layers and between them Is placetl 
a third layer In the form of n design in 
any color. The lettering or design is pro¬ 
duced by using * stencil plactsl over the 
mold and cut la the form of the lettering 
As many colors as dgslred can lie Inserted 
between the two layers of wot imlp hut 
each color must be formed separately. 
The lettering ao formed is only visible 
when the sheet 1* held to the light Non¬ 
running dye* are used so the dealgir ndll 
not e^ead It* color over the two outside 
sheets which are white In most Instances, 
(iwlng to the aktU and time required In 
moklnc ootored watennark* they are used 
only in the most expensive and elaborate 
papers. 

Then la not much similarity between a 
watarmifteJnd paper produced on a band- 
meld and ope made by the daody-roll of 
a pifpiMr Ip the (<^er the wet 

pulp ftvitiir tbs degica on the mold 
<6^ |b|| upttw Muli^ o< 0e •beet 
IKhke in * madshw-mada 


sheet the mark la preaswl Into the wet 
pulp from above after the sheet In the 
wet Ntntc has been completely formt'd 
For making a watermark In machine- 
made pajK-r the design Is soldered to a 
large brass skeleton roll the width of 
the iiaper ninehtne Und Is called a “dandy- 
roll " This cylinder, supported at each 
011(1 by an axle, revidvi-a uixui the surface | 
of the jiulp niid Imparts to the llliroiis 
pulp the design attached to Its surface 
ns well os the laid lines of which the 
skeb'ton roll Is (simiiosed I'lierefore all 
bud paisTs made on a pn|M>r-m.'icbtiie are 
nil Imitation of the laid lines of a hand- 
mold as the notiirnl tliiish of a mnchlne- 
initde sheet of paper is wove 
It Is the pulp laving constantly over 
the watermark deBlgii on the surface of 
the hand-mrdd during the enllie opera¬ 
tion of forming a sheet that gives It the 
superior qualities and sharpness of Hue. 
In this way the pqlp is lield In different 
thicknesses to conform lo the applied 
wire watermark while in the dnndy-rnU 
watermark of the pn|>er-muclilue the de¬ 
sign oi form Is simply pressed Into the 
wet sheet from alaive which pushes the 
tUicTs aside umi tben*fore a sharj) and 
distinct watermark, like the mark In u 
sheet of hand-made paper. Is not possible 

Putting Rejected Oranges to Work 

ti’onUnucil from page 350) 

Fioni the llltcr the Juice is lonvejed In 
glass IIikmI pi|H'N to the osiklng depart- 
nient where It Is lulxivl with a unifortu 
(jiiHiitlt) of sugar, niid the iiidiTbluul lots 
lire c(s,k<Hl to a iinifoim (HUislsteney by I 
expert Women (isiks A snuiH part of the , 
M'rv ts'st fruit Is seleetixl and choice I 
hi rips of iKW'l are taken off from the ceii- 
tei of the fruit and run through a ajH>- 
( bil dc\l(x> known as a shiXHldliig machine, 
which chops the strips of jiecl info very 
tine shred This raw shied is then put In 
a sleiiui (xKiker and cooked niitll It lie- 
coiues very tender The water Is then 
liressisl off and the dry cooked shred Is 
added to the marmalade liefore 11 reaches 
(he llnlhUed point, and this shred adds the 
Ibivor of file tK*el as well as gives a deli¬ 
cate IsKly to the finished marmalade 
After the pans of marmalade have 
leiH'hed the finishing point thev are lui- 
medlnfel) removed from the' ccsiklng 
tuhle and the marmalade Is emptlid Into 
fi large enameled tank, which supplies 
the flilliig niiiehlne On one side of the 
tilling machine Is the glass washing ma¬ 
chine, where the empty glass Is carried 
tlirmigU a hath of hot water and live 
steam, and dellverwl to the filling ma- 
eUine sterile and dry for Immediate filling 
After lcav(;ig the filling machine the 
glass is pasHisl over an Inspection table, 
where each glass is candled by a woman 
Inspector, and at this point any Jars cou- 
lalnliig thick or scorched shred or other 
dlscolonilloiis arc removed, and rhe lii- 
sjieitor places on the glnsM>s, that pass 
liispei tion, the eop, Tbe glass and cap 
are taken off the belt by the rapping ma¬ 
chine operator and the eajMi are automat 
Ically sc'aled down after a 25-lncU vacuum 
has lieen exhausted under It 

From the capping macblue the glass Is 
('oiiveved to the labeling machine, where 
the labels are put on mccbnnlcally, and 
from the labeling machine tbe packages 
Rn> cxmveved to the packing table, where 
they arc packed and prepared for ablp- 
meiit 

Cull lemons are utlUwsd, prlneipaliy, In 
the manufacture of citric add, although 
orange and lemon oils are esttacled from 
the peel and used for food and mcKlIclnnl 
purposes. In 1019 tlie Exchange Orange 
IToducts Company handled 18,000 tons of 
lemons not suitable for Eastern shipment 
Fractically all of this quantity of fruit 
was converted into citric acid and citrate 
pf llfije In the Company’s own plants. 

Unmarketable lemons, anivli^s by car¬ 
loads, are unloaded by means of belt 
conveyor and caroled Into the pUmt The 
lemon* arc run throurt threo different 
Jwwer presses In order to dxtrnct all pos- 



W L. DOUGLAS 


SHOES ^ 

SKsfw-iSsr *10.001 *6.00 


FOR MEN JIND WOMEN 
THE STAMPED PBICE IS W. L. DOUGLAS PERSONAL OIARANTEE 
THAT THE SHOES ARE ALWAYS WORTH THE raiCE PAID FOR THEM 


YOU CAN ALWAYS 
SAVt MONEY BY WEARING 
WLDOUGLAS SHOES 
SOU) DIHlCr FROM FACTORY 
TO YOU ATONEPROUr 



They are the beat known shoei in the 
world. Sold in 107 W.lJ0ou«U« rtoret, 
direct from the factory to yon at only 
on# profit, which guarantooi to you tha 
best shoes that can be produced, at tha 
sst possibla coet. WJ_Douglasname 
ana tha ratal! price are stamped on Oie 
bottom of all shoes before they leave 
the factory, which is your protection 
against unraaso n a b le profit*. 

W. L. Dougina shoes are absolutely the 
best shoe values for the money in this 
oouotrT.Thayaremadeof tha bestand 
fineat leathera that money can buy. 

They combine quality, style, work- 
manabip and we^ng qualities equal 
to oth.jr make* selling at higher pneas. 

Thay ara the leaders in the fashion 

oaoters of America. The prices are the- 

they (mat no morain Ssm Frmneiaco than thay do InNowYork. 
W. L. Douglas shoes are made by the highest paid, 
sldlled shoemakers, under the direction and supervision 
of oxperlenoed men, all working with an honest deter- 
best •hoes for tha price that 
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DOUBLE SEAL RING CO. 


General Sales Office, 2335 Michigan Ave., Chicago, Ill. 
Branchn in 34 Larg* Citlu* 


BRIGGS 

SILVER SOLDERS 

Av <;// /iniz/nL.; /Purposes 

J. BRIGGS b' SONS C9 

CDCIilfoi-c! Si., Pdoviii! n.!..R.I 



TEMPERATURE 

RECORDS 



available through use of Tycos 
Instruments furnish the in¬ 
centive for greater effort, 
make short outs possible, lo¬ 
cate waste, serve as guides 
for planning more emcient 
production. 



TktrZi a Ifm, or Ttmptrihtrs ImninmnH 
jor Eftry Purpost 


WELLTiV?=WELL 

Oim » ni»chme o( your own Cwb or enfy 
term*. Mnoy «yl«« nod tor nil curpoMt 

WILUAMS BROS. 434 W Sut« St. Itkncn.N T. 



The Beat Insurance 

ng«in« icriouB troubU d*v«Iopir»c 
from th* little aeddonts which ao often 
occur In the ofiBce and shop is the Im¬ 
mediate application of 


Absorbine J 


It will prevent infection from scratebes 
and cuts. It will reduce Inflamination 
and ease pain from bruises and strains. 
A little “tlret-eld tfsetnient^atSe 
poealble pennent otlTsMIttr. 
tin a battle et ronr dru^efe er eeet- 
paid. A liberal trl^ bottle aent for tde. 
W. V. YOUMQ. ^ 

. Street . fci Sa e M . Mem. 


Ml Tew 


Bible juice, from which the acid is made, 
and the refu«u> and pulp la removed to 
BtoraKo bins, later to lie used as fertil¬ 
iser on the oranKe groves of the members. 

The Juice from the press Is pumped into 
large storage tanks and held until passed 
to the liollers The Juice is clarified by 
filtering and Is then boiled with a solu¬ 
tion of lime and chalk This process neu- 
tralises the juice and results in the for¬ 
mation of calcium citrate The caldum 
citrate is sejiarated from the neutralised 
juice by means of a filler press, and by 
adding sulfuric acid the juice forms a 
weak solution of citric acid, which Is then 
coii\ert<>d into a strong crude citric acid 
liquid by tHiillng under vacuum In a 
vacuum pan From these vacuum ihidb 
the crude citric acid liquid la pumped into 
the first cryatslllsatlon pans, where It 
forms, when cool, a thick black mess. 
This mass Is then redissolved and all im¬ 
purities taken out, and again boiled un¬ 
der vacuum to the point of crystaTUzatlon. 
While still In liquid form it is pumped 
Into shallow pans to cotil, and when cool 
it appears in pure white crystals The 
material Is then trnnsiKirted, by means of 
dump cars, to the centrifugal machine, 
w here the crystals arc thoroughly washe<l, 
dried and all impurities removed The 
citric acid crystals arc then graded ac¬ 
cording to sisM' and arc packed in barrels 
really for shipment 

Another prmlmt made from cull lem- 
oiiH is lemon oil of which the world con¬ 
sumes annually more than a million and 
n liulf pounds, and almut half a million 
pounds of oil secured from orange peel¬ 
ings It is hoped to supply a large share 
of the American demands from the by- 
priKlucts plants oj>erate<l in southern Cali¬ 
fornia hemon oil made from froten lem¬ 
ons was sold to a large confectioner who 
reported that the results secured with It 
were fully as good as with the imported 
produi-t previously used, and he agreed 
to take all that could bo produced at the 
experimental plant 

Practically all of the citrus oils used 
In this country are imported from Italy, 
being proiiuced there by hand In the 
California laboratories the problem Is not 
only to produce oils of equal quality with 
tile Imported, but to devise means for do¬ 
ing the work liy mnchlnerj On account 
of the high wage scale In this country it 
would be impossible to compote with Italy 
under the hand method, and as a first step 
in doing this work mechanically a new 
machine has been invented by one of 
the government chemists to peel the citrus 
fruit 

The method of extracting orange or 
lemon oil used In Italy, Sicily and other 
parts of Southern lOurope is to peel the 
fruit by hand, either cutting it in half 
crosswise and scooping out the pulp or 
by stripping off the iieel in three longi¬ 
tudinal pieces. The peel thus secured is 
Inverted and pressed over a small sponge. 
Bv this means the oil cells of the outer 
part of the peel are ruptured and the 
mixture of oil and other liquids is forced 
out in « tiny spray After the sponge 
has become saturated, the contents are 
squeezed into a Iwwl. and the oil is event¬ 
ually drained off the accumulated liquid. 

Through a thorough utilization of all 
the fruit grown on the citrus groves of 
Callfornlu, the Industry will be stabil¬ 
ized and the consumer of perfect fruit will 
not have to bear the entire cost of the 
crop, for all classes and grades of fruit 
will have a distinct value. 

Using the Vaenum Tube So That 
the Deaf Hay Hear 

(Conflnued from p«g« %51) 
sensitive microphone of transmitter, as 
distinguished from a highly sensitive In- 
strumeut which would pick up all kinds 
of parasitic sounds; a small vacuum tube, 
transformer, filament rheostat, filament 
battery consisting of a standard dry cell, 
a high-voltage battery comprising 16 calls 
with a potential of 24 volts, and a pair 
of telepbona receivers. The rohime of 


sound la governed at will Iky Mfolatlng 
the filament rheostat Despite the em¬ 
ployment of an Insenaltlve microphone, 
the device la extremely aensltlve and am¬ 
plifies any desired sounds because of the 
amplifying properties of the vacuum 
tube It Is claimed that this device en¬ 
ables persons afflicted with deafness to 
obtain better results than have hereto¬ 
fore been secured over the ordinary tele¬ 
phone. 

No doubt Mr. llanson will be recalled 
as the inventor of the radio cable which 
enables ships to pick their course by in¬ 
tercepting electromagnetic waves ema 
Dating from a submarine cable. His pres¬ 
ent device was developed largely through 
the facilities extended by the Volta 
Bureau of Washington, D. O. This Insti¬ 
tution was endowed by Dr. Alexander Gra¬ 
ham Bell for conducting reaearch work to 
prevent deafness and to aid those who 
are hard of hearing. 

Making Barrels Out of Paper 

(Continued from page iSl) 
two halves of the mandrel draw away 
from each other, each carrying its strip 
of paper along Thus the proper length 
of winding is obtained for the height of 
the barrel being made. After the reiiui- 
slte number of turns have been made to 
gain tliickness, the slitting wheel is 
thrown ont of action and the paper be¬ 
comes a single strip again, winding sev¬ 
eral la.vers on the center of the barrel, to 
form the bilge. The paper strip Is then 
cut, the mandrel parta separated still 
more, and the finished barrel removed 
The entire operation requliili liSui than 
one minute 

Silicate of Boda, commonly called water 
glass, Is used as the adhesive. It sets 
quite rapidly so that the barrela are ready 
for use shortly after leaving the ma¬ 
chine The patier employed Is chip board 
paper, which comes in rolls A wooden 
head may lie employed to finish the barrel, 
or. If desired, special pressed steep ends 
may l>e used The finished barrel is light, 
strong and clean. It Is tight However, 
as to cost the paper barrel la not so 
cheap as the ordinary slack or tougue- 
aud-grooved wooden barrel, due to the 
high cost of chip board paper at present 
liiere is no neater eontalDor than the 
paper barrel, and It la ready to stand the 
same kind of handling as the usual 
wooden barrel 

Combined Tire and Caterpillar 
Tank 

(Continued from page 251) 
gjieeda equal to that of the motor truck 

It will be remembered that when tanks 
were used in the great war, everything 
possible was done to secure one of their 
greatest assets, that of suriirlse. But It 
was not always possible to make surprise 
attacks because of the delay in ctincen- 
tratlng the tanks, which had to lie hauled 
to the concentration point either on rail 
road cars or motor trucks The object 
aimed at In the new tank herewith 11 
luatratod is to secure greatly Improved 
mobility, and it is believed that this has 
been achieved, since they can run on the 
roads on wheels, and thereby be capable 
of the quick concentration which is neces¬ 
sary to carry out an attack unexpected 
by the enemy 

The war has proved that man can be 
trained more quickly than the ordnance 
material required to arm them can be 
produced, and the problem of the Ord¬ 
nance Department la to stimulate Interest 
in the design and production of war 
manltlons. In accordance with that pol¬ 
icy, this particular tank U being built by 
private manufacture, In codpetmtion vritb 
I the Ordnance Department Excellent 
1 work is being done along this line by the 
Army Ordnance Association, an oxganlaa- 
tion of civilians and army ofllcers who 
I were largely responsible for the prodac- 
' tlon of arms during tbs war. The So¬ 
ciety of Automotive Engineers has a fa¬ 
cial committee whose purpose Is to co®- 
I snlt.wltfa the Ordnanoa D^rtaaltt " 


















Fifty Seven Million Proofs 
That the Principle Is Right 


Since that day more than twenty years ago when a 
Timken Tapered Roller Bearing was first installed, in 
a motor vehicle, Timken principle has remained 
unchanged. 

Yet, during those years, Artierican and European 
manufacturers have used more than fifty-seven mil¬ 
lion Timkens. And, as far as we know, not one of 
those fifty-seven million Timken Tapered Roller Bcau*- 
ings has ever been replaced by any other bearing. 

Fifty-seven million Timken Bearings! Twenty 
years of servicel Not a single Timken that we know 
of replaced by any other make! Hardly a motor car, 
truck, or tractor in America today that does not 
boast of its Timkens 1 

Could one ask for more convii^ng evidence of the 
correctness of the principle, design, and construction 
of Timken Tapered Roller Bearugs? 


Surely those years of service, those millions of appll> 
cations bear out the basic claims of Timken Tape^ 
Roller Bearing superiority in ability to carry tM 
loads no matter from what direction they come~ 

to withstand the highest speeds encountered in aoto. 
motive practice— 

to carry those loads at those speeds with 
frictionai hss — 

and when the inevitable wear that must fdloir 
motion does come, to provide a quick, strni^ 
adjustment Or take-up that makesa Timken Tape^ 
Roller Bearing function as if it were new. 

The Timken Roller Bearing Co., Canton, Ohio 


TIMKEN 

Tapered 

ROLLER BEARINGS 
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A Call for the Aotomatic Stop 

O NCK more has a coUUlon l>etww?n paasen- 
ger trains reaultliig In a ahotklug loas at life 
emphasized the necessity tor the introduction 
ot the automatic stop In the operation of railroads 
It Is the too-famlllnr story of the failure of tiie hu¬ 
man element. The stage setting of this tragedy at 
Porter, Indiana, consisted In a level croaslng of two 
main lines, each carrying a fast-passenger service, and 
a well-thought out system of block signals functioning 
with accuracy; and the tragic action consiated In 
the failure of the engine-man of one train to ob¬ 
serve and oiiey certain signals which were set against 
him, with the result that thirty-seven people were killed 
and twenty Injured, 

Had the automatic stop lieen Instatled, the Michigan 
Central train would have been brought to a stop be¬ 
fore reaching the crossing, in spite of the failure of 
the engineer to apply the brakes. The automatic 
stop, as such, long ago passed from the stage of the 
experimental to tlie ciass of the well-tried and widely 
approved invention. The supreme achievement of the 
antomadc stop has been made In its use for several 
years in the Now York subway systems, whore millions 
of passengers have been carried at express speed nnder 
a headway of less than two minutes without the loss 
of a single life ss the result of collision. We have never 
been able to find any reason why the automatic stop, 
with propt>r modifications and safeguards, should not 
be eqnally effective when used in the open on the trunk 
lines of this country We say this with full appre¬ 
ciation of tho fact that in tl»e subways the stop is 
working under ideal conditions, free from rain, snow 
or ice There are excellent ojien-alr automatic stops 
avallalde Their application on such important cross¬ 
ings as this at Porter, Indiana, should be made obli¬ 
gatory 

liut If legislation is enacted it sbonld not be too 
sweeping Universal use, Just now, is Impossible—the 
cost would be pTtihlbitive A bill should be drawn, 
covering all dangerous points that are subject to unusn- 
ally heavy express service. 

Do You Want an Airship? 

G OVKIINMKNTH have at various times made 
gifts of considerable magnitude, but we doubt 
if there is any precedent for the giving away 
of fifteen million dollars’ worth of highly developed and 
up-to-date wiir mnterinl. We refer to a cable dispatoh 
announcing that the British (lovemment is offering Its 
fleet of large airships to any syndicate that will under¬ 
take to operate and experiment with them; the only 
condition imposed being that in return, all the data 
and useful knowledge acfiuired by such operation shall 
be at the disposal of the Government Among these 
craft are the airship “R-3e,’ somewhat larger hot 
prectlcally a slater ship to "R-34” which last year 
made a round voyage acruas the Atlantic to Mlneola 
and Imck. “R-S9,” which has just made her maiden 
trip, has lieen adapted for passenger service and differs 
from “R-il4" by being thirty feet longer and having a 
combined horsepower for her five-power gondolas of 
1,670 htiraepower, as against 1,250 horsepower devel¬ 
oped by "R-JM ” In addition to this ship there are two 
others of the laiest Brltish-bnllt airships, namely, 
“R-M” and “R-87,'’ and also "K-S2” and "R-SO,” vessels 
of a smaller rigid type To these are to bd added two 
huge airships snirendered by the Germans and known 
as •T.r64" and “Ml.” The total ndua of the fleet 
which is now offered as a gift is about fifteen million 
dollars. 
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AlthonA the D* tteae YsgMlg WtU he 

a serious Mow to tkg liIxtX s^vice, the strUrtaf df 
fiom the list bl' BO asan as represents a tatkl Ion to 
the nation. If <m<tieatas are formed with sufflcleBt 
backing to take titp voegifie over and operate tkw is 
a mixed passenger and light package service, thqt stay 
still be couaSed as a narional asset. Indeed, In view ot 
the necessity tor aevere retrenchment in naval and 
military expeBditnrea, It la probable that the art irf 
airship conetnictloo and operation will be promoted is- 
stead of hindered by ^ proposed transter. Jn Eng¬ 
land, as in this eoon^', private intereets have been 
clamoring for goyeRUBent assistance. Thsy have now 
received that apslatanee In a very tangible foim, and 
the future development at llghter-than-alr oommevelal 
aviation in Great Britain will be foUowed In tbe aero¬ 
nautical world with fhe keenest intercet 

Th« Hy^roirniphic Office 

T HICRK Is no braneb of naval activity in which 
greater effleiency hds been shown or snch valua¬ 
ble resulU obtained tor a relatively email outlay, 
as in the Hydrographic Office of the United Statee 
Navy. It is not a large Institution in point of num¬ 
bers, and the total appropriation asked for this year is 
constderaMy less rims one million dollars; bnt Its work 
In aid of tbe navigatmr is known and appreciated on 
•very ship, nsfVBl or merchant marine, that saile tin 
high seas 

No better general deacriptlon of Um woA of this 
office can be found than that contained In tbe Act of 
Congress by which, in tbe year 1886, this institution was 
ostabllahed. It is described therein as “a Hydrographic 
Office for tbe improvement of tbe means tor navigat¬ 
ing aafely tbe vessels of tbe Navy and mercantile ma¬ 
rines by providing, nnder tbe anthority of tbe Becre- 
tary of the Navy, cheap nautical charts, sailing dlreo- 
tJons for navigators and manoals of Instruction for tbe 
use of all vessels of tbe United States and for the bmie- 
flt and use of navigators gtmerally.” 

But, in spite of the fact that tbe Hydrographic Office 
has been giving most efficient service for over half a 
century, it is now proposed to remove this work trom 
tbe Navy Departsnent and Incorporate tbe office with 
the Coast and Geodetic Bnrvey nnder tbe Department 
of Commerce. Now we all are la sympathy, or ongfat 
to be, with tbe present movement in tbe directiem of 
reorganizing tbe administrative machinery ot the Gov¬ 
ernment by coneolldatlng eertain sections of its activi¬ 
ties, thereby cutting out needless duplication and ex¬ 
pense. Tbe broad principle Is a good one, but, like all 
other broad princitfies, it should be applied with discre¬ 
tion, and careful attention sbould be gives to every 
Indlyldoal problem before amalgamation Is carried out 
The Hydrographic Office is a case in point and tbe 
proposal to amalgamsto It'Mtb the Coast and Geodetic 
Survey, thereby taking a highly speciallxed branch of 
naval work away from naval men and putting it in 
the bands of clvlUans, who may or may not know 
anything whatever about tbe sea, could only iMd to 
the work being leas effletentiy done, and probalUy at 
greater cost. 

Tbe provision of suitable charts and sailing instruc- 
tiona and tbe gathering of the large amount of miaosl- 
loneous Information which is so eagerly sought and 
greatly valned by men Wbo sail our Ships, both naval 
and mercantile, to and fro upon ^e ocean bigbwaya, 
is essentially a naval job and the effective use of tbe 
Nevy itself depends upon the posse^on of an ade¬ 
quate number of thoroughly reliable charts. WUhoBt 
them, should we be at war, our naval operpthma 1« 
distant parts of tbe world would be moat aerlatudy 
hampered. In this fact alone is to be found g anffideot 
explanation of tha care which the Bydregraphic Office 
devotes to its work, and we are satisfied that evetTume 
wbo reads the arti^ entitled “Twelve Hundred Charts 
at One-third of a, Cent," whldl we publish dSBWWre 
in this issue, Will agree Srith us that wo should tat ur«U 
enough alone and pot transfer this important imk 
from a highly organised and very efficient InstttB^ 
to one which In the vety nature of things is not go 
well qualified tor job. 

The Coast and GeedetM Surety flofats not ottly ^ 
coast tins bnt also the whole Intortep iff Che<ViltlMI 
States. There is yet another Institntloa knoslbs as tte 
Geologic Survey, which algo la engaged hs a mtttf oil 




rim Oaokffi»e 

vsyv BMre a thafi a , 

wttjffi efrfha «ydiu«^i^>h»e Ciffigg, ' M 
wh#t Omgreag ssefe^ iMire' ft enifi.’lhat’ 
out ^ saiY good affect'SOMl lus^ 19 



’fluqiffiWr SaM^ tad 

rTMWjff of the propwriy «»aw* 
i, at lAke fficjsitceeig 

X ^IMsey CAly pblttkiana ften iSgttgMng ffih 
lake j« a gammer resort wm m««« wlffii g 
thetle ssiVQBM fram ttwee of os wbe apporeciata tha 
digrm and magormtlve tpuBties of oar tafepa dM 
monntahi atnamer resoris. The propoaid 
waters of lake Hepatcong for the portalde «aea «( 
iersay City carries with it tbe ImnotUieii of r«9tffi«r 
tiona which wCt^d prevent the uSa of tlffi Isnds Iffir 


The right of otmdaauiatioii of laaNffi la 
area at lahae and t seec r olrs whhdi aya naod tM ddter 
supply la a good prthCiide wbett It is Siffittad te Ygsy 
apancly settled araaa, as in the deal Irtiere new nawt' 
volra ate being buBt on sites far ceStamd fnm C ea iffi ra 
ot population. Bnt if this prtitdplUt be implied to 
bodies of water which, tmeanae tUgy hayw h*«Mr baaa 
coasldmsd likely soaroes at supply «d pbhitde 
have paaeed intu the hands of thopaatMla at prfshte 
owners and have beemae the site of deuriahtog cooMhF 
nttles. a great tnjusdea wlQ be dnaa. Kateenuc. 
purification of drtnklag water e» « laipe Male bag bb- 
come so ffimpts and Inexpeasivu a matisa dug tbb ^ 
cupatlon of the riiores of eneb bodlaa aT wate^aa I4ke 
Hepatcong, Greenwood lAke and othan by mumper 
leffidmtts has ceased to be a riidi te ^ paMte heatlh. 
This fact is recognised In a letter from ffiw Chief of the 
DlvlaRm ot Geology and Wgtere, Dipartweat of Oom 
servatlon and Devetopment of New fendTi ehp.ef.1he 
leading residents at lAdce Hopateong, in s^hat he 
states his belief that it Is hnprdcttchble and tpadite- 
ble to dspoputate 1^ watendwds of aortfaern Near 
Jersey, even where they are used aa aourose at MPfly. 
He makes the further sUtemeot that, la the futpee, 
only a relatively smaU part of tbe State'a papalalSon 
out enjoy the expensive luxury of pure, taw waffidt 
drawn from uninhabited collaetiag grounds. It 4a 
certain he States that, increasingly, all satfaoe soppittM 
must be purified before they are used by the puffiltc. 

ISdcnetary Heercr oo Foo4 Wffiiffiirdi 

I T cornea with a sborit of surprise te learn fnm 
deccetary Hoover that tbe United JUates must 
acme time In the fntnre pass trom a fMOggpottlBg 
to a food-importing natloc. The Becretaty aays this 
In a statement which he recently loaned an the work to 
be dene at the JV>od Beeearch Inadtute which hag bean 
estatdlabed at hla anggestteu In Stanford UfllvenUy 
and by the Oamegie Oorpontrioa. itetr InetltafU 
wlU make a etndy of food dtstrlfaufloa syStmaa, 
dumlstry of mUBUfactoring ptoceasea, and of prodho- 
son and agricnlturei Milk and other oosumodltlaa at* 
to be traced and charts of coebs, omasumptlon and othar 
data are to be eompUsd. The work of the InatitMte sfia 
be Mvld-wide fa Its scope. FaodwPpeittlog atuaa af 
the Worid will be riosstfled on the baala of ritelc 
tloss to our production and coosumptlan, and to weald 
trada. Tbe questiott of transportatlen to and j6Mab 
earit oemntry wOl be analysea api tabalated.' 

We segard tMa aa eoa of tha awwt Inlpmrtiiit tnoptb 
weals baa growp out <ff tbe wqmrieiiaa of 
Worid War and the terrible years that have f!d)awii||- 
The work at fha famako, m <hna |l«|a 

OOP of the taopo^t mpanoieB to Pm wefk..4f tiffiepiaiib' 
stttcm mid rloosMriW^ ft u nadacstond that Ml». 
HoOvof, who ja ♦ feaduate of i^anfwd UalyOttltr,,ajhai- 
mw of it* wnstsM, w^i aaiva aa.awf^ gf 'i^'# 


The OMawdia Corp n t a pwa will J 

law for fha anppwt of tha 
tmtyaarsL 

omo^ 

far Mb w ditpiMa. agtripmawt-af' ia lf l a ^ ' 





SCIENTIFIC AMERICAN 


April 2, 1921 

Naval and Merchant Marine 

A Record Feat of Bunkering.—A new high record 
for rapid coHling of shlpa Ih rei>orloU hy the Suporin- 
teiideiit of CoiiUng PlnntM at the CriHtohul (oalniK ata- 
tlon, I’anuma Canal, The Bteamahlp ''I’likohii" wns 
lonled on December 24, 1020, with 1,002 tons. In one 
hour and ten minutes So far as we know, tins is the 
world's riHHird 

The Present Shipping Situation. — It is estimated 
bj Gordon Itohinson, Killtor of h'aiipltip, Unit thlrtt [m'i 
cent of the world’s tonnage Is now out of einplovnient, 
oi 17,000,000 gross tons out of the ,'iti,HOO 0(K) gross tons 
afloat at the first of this \ear lOverj I'ountrt Is af¬ 
fected, Ineluding ourselves 11 is esllmrited Iw 1C .s! 
Gregg ttfat about one-half of the Shl))plng Hoaid's 
(1,000,000 gross tons of steel tonnage Is Idle or awaiting 
assignment. 

Shall We See the 20-lnch Gun 7 —The tendency to 
mount naval guns of Ineieaslng (iillber and (aliber- 
h'ligtli shows no signs of dliuinlshliig We Inivi- 
gone from the IJ-lneh to the I l-ineli and now to the 
Ki-ineh gun, the llrlllsh built and nitnall} nsed an 
IS inch gun In the wai, ntnl in spite of the eiionuiais 
liKTense In Individual dlsplaeenienl of ships rosnltiiig 
largely from these henw eallliers, no one seems dis¬ 
posed to eull a halt 

“Olympic" aa an Oil Hunter.—Since the "Olympic” 
was eipiiiiped as an oil liunilng ship, she has nialiigiaie 
enlargement of her tniiK (apinitj. l.asi vear It 
amounted to 5,(S18 tons She has now a enptnit.v for 
7,.’i.’’s''> tons of oil The one-way totisnmpllon of oil, 
taken as an average over a perhid of voyages. Is neurlv 
tons n vovage The eonversion to oil released 
ahiait one thousand tons of space for cargo In the old 
hunkers, and other spate has heen used for pump rooms, 
el cetera. 

Volume Versus Weight of Fire.—The "Tennessee" 
and the "Maryland" are of ahoul the aaun dls|)lneeinent 
One mounts twelve 14-li;eh gims, the other i-lghl 1(> 
Inch guns Sine(‘ it Is the shots that hit Unit count, 
the "Tennessee" with et(ual guiiiK'iv stnaild make liftv 
IST emit more hits than the ".Mart land " Suns- she has 
eiinal siH“eil, she eiaild hnlil a laiige to suit li'T llghtei 
gmi Would tho heav let Imisi of a Kl-lmli shell out 
niiiteh the lighter Inirsl ol tiflv per tent mtire hits hv 
llie ]4-ineh gun’' I'ersonallv, we think not 

Suhmannee Cannot Sink Battleships. — Unless a 
hattleshlti Is tiaveliiig alone anil mint It ndoil, something 
she should never do, she eiiiiiiot he sunk hv suhiiinrliies 
The late win provi'il this |o a tiemonstriillon. for 
although tho Grauil I'leel was toiiliunallv out in tlie 
siilmiaritie-lnfesteil Ninth Sea not a single haltleshlji 
of the vast Hoot was pot ilow n hv siibroanne allatk 
riie Germans were llghllng a wai of attiltlon we mav 
li'snn' that the sninnarines used everv aillllei to gel at 
the hnttleshtps of the Granil I'loel Thev weie Ihwiiileil 
hv the seri'i’n of ileslrovtns 

The World’s Construction ol Ships. — The latest 
figures given out hj I lokil's show th.ii In spile tif the 
liresent ilepresslon lii tlie ship lairv lag traile, there ale 
liver seven million Ions of shipping being loiistnn fed 
throughout tho world This D inaile up of bJI ships 
representing a gloss loniiage ol ,'l,7(is'ltd wliiili are 
iK'Ing hulll in the I nitoil Kingiloiii anil of ships 

ol a eoinhineil gross loniiagi’ of .'l,47(l Hd2, which are 
ladrig laiiu hv all the othei countries of the world 
'I'he Inst llgures do not Ini hide (lernianv, for which no 
shitlslles are as jet nvulliihle 

Indirect Fire for Naval Guns. — In the United 
.\aral Inxiiliili foi I’ehnniiv, Coiiiiiianilei D C 
Illiiglwun stales that ,tlie snhjeel of ' mdirei I lire' 
iillont Is one of inereasliig and iiigeni impoi 1 am e. .ind 
Is iloserving ot tho gientest eoosnleratloii hv those uai 
eeniisl wlGi pmgress In ordtniiiee uiaterial, gmuieiv and 
tactics He states that the Oestnntion of llio "Koenigs 
l>erg" In Snuth Afrigg, the tiring of the allied shliis 
in the Dnrdenelles, the work of the moiillors of the 
l>over Patrol, and the low vislhllllj eoiiilttions In the 
North Sea have strongly einiihnslzed the Impoitouee of 
this subj(>ct 

Early Hand-Power-Driven Naval Ships.—Eng -Com 
E C Smith, In a lecture reieiitlj given at Devoiiport, 
stated that the first power driven ships of the imv.v 
were proiadUal by hnnd-w’orked paildlewheels Tho 
48-gun "Active" W’os thtis oiR>r'ited at n speed of be¬ 
tween two and three knots, by (wo paddles aetnated by 
the turning of a capstan. Another small frigate was 
driven by paddles which were turntHl hj means of 
winches In this case the speeil was three knots The 
\aval and MlUtarp Gozeffn tells us that. In spite of 
the hard work entailed, the seamen favored this ntix- 
lllary machinery because It enabled them to get Into 
harbor when tho wind failed 


Science 

Leonardo’s Airship. — The Division of Mechanical 
Technology of the United States National Museniii has 
eiiustnuted and placed on exblliltion a niodel of the 
Hying moehine desigiieil and lonstiiieted in 149(1 by 
l.eonardo iln t iiiel The moilol has hism adversely 
I rllieised 

Weatherproofing Plymouth Rock. — This much- 
.abused boulder, vvlileli has ruenllv bad Us fragininls 
nulled, IS niiw being presei veil .ig.ilnst (be elinients 
Even nak lail be vventbiTiiinofi d bv iliemiiiil means, us 
In the ease of the obelisk in I'eniriil I’.iik, New I ork 

France’a Population to Recover in Seventy Years.— 
Dr Kiibaid I’ Strong of lliiivaid, leetiirlng n( .lolins 
Hopkins UiilTcrsity. states that it will iispnrc seventj 
years (or Ernnee to reeover ber loss In population 
brought about by tlie war Dr Strong places the en¬ 
tire loss of life at 4.M,8(K).0(H» for all eonnines and the 
total lost of the war ¥31S,(SM1 ,(MH),(h»(» Dr Slnmg 
proliablj does not exaggerate but the totals uie stag¬ 
gering 

.Swiss Glaciera Running Thin. — The drought m 
Sw itseilnml is verv unusual 'mil Is disl ui hiiig the eio- 
iiomli hnlniiee, for nnvlgatinn on the lakes is almost 
suspended and the cattle have to he driven lung dis- 
lanies to iihlaln wnlei Miitiv glni lers have htoken 
and tlie moraines or "glavier terminals' ate far up the 
iiiountains There is less snnw iinw on the iieaks Ibaii 
In the iioruml August when iiiountniu climbing is ai Its 
apogei' 

Return of the Non-Magnet Ship—The non-magnet 
shlji "Carnegie" lias reitvhed .Sun Eiamiseo after hav¬ 
ing ns It were, completed nn \ niv of (be ('itrth Miiiiv 
of tho best (harts will have to he amendval as the re 
suit of this vovage on a ship where even a steel hail 
spring in a watdi is inlxHi The “Carnegie ’ has trav 
eled more than 3(KMHH) miles sime IIMIH Tins gift of 
tbe kindly iron lunster has proved a trensuie house of 
seleutifli. rescan b 

Coat of M. D.’a Goes Up.—It costs in the year of 
grace 1921, the sum of $4,H(i(l to make n doctor and 
win'll be reieives his slnmpHkm, vvlinh is a preliiiiiiinrv 
to tb(' sblnglo be has paid onlv ifl,2H(i toward bis edu 
(iitioii, till' iinslle.il (ollege p.iving .')!'< tiJil tor tlie lial- 
ame Evervlbllig eoiineeled with medical edueatlou 
bus tidvatii'i'd to smb a imiIiii that It the s< bools wore 
not heavllv endowed, they would Imve to lurtiill their 
ni llvllles luaterlallv 

Gorges Memorial Institulc.—Researches in tropical 
medleiiie will he (niiled oil hv the Goigas Meinoiial 
Instiliile in Paiuim.i and eveiiliiallj a Imilding will he 
built adjoining the .‘Sniito 'J oiiias Hospital In I'amiam 
with a statue ot tho gri'iit sanitarian iii Iroiil llins' 
Amoiiiiiii phvslelans holding oHIeial pMsitions will lie 

senl, one a medic al oflUer of tlie ... Doiii the 

oavj ami one from the I tilled Sliilts I'nhib Health 
.s.ervn e .Assisliime will be given bv other iiistilnlions 
ol tropbnl iiiedh Ine all over tlie world 

The ( ulama Solar Station.—The Smithsonian Jnsti- 
lulloii nnnoiinees that Its snl.ir rmlliiiloii station m 
Chile has lieeii moved Ironi Cal.inni to a tiiouiiliiiii 111 
miles south of that iiliieo, wliere skh s of evtniordliinrv 
piiiitv have Ix'on expeiloneed lelogiapliie repolts ol 
olisei Ml lions wliiih for (he jiasl two venrs have Ixs'ii 
sent to the .\rgentllie ineteorologh iil service for Use lit 
eomieclion with Weather loiei astirig, are now also 
sent to till' ISrazlIlnii meli orologb al service foi the 
same pin pose 

Again a Cure for Seasickness. — llemcdies for .sen- 
Rlekiiess come annually with the spilng lloweis but 
I’rnfessor Nulf of tlie Universitv ol Eioge claims to 
bavc dlscoveic'd a iiiilformlv smeessfnl om in the 
sbape of a milligram of sulphate ot atiopa on going oti 
board, and adcUtioual doses ol biilf lids strength at 
inteivnls of half an hour the jiiolessoi does not ex- 
lilntn how It olTeets the' piieuimigastrle nerve, lint it 
evidently dex's If we give* eredeme to the exca'llent re- 
jiorts Seasiekness itself bv-thc' hyc Is snpposcsl to he 
(iniscsl by n movement of the Iicjiiids of the liiteriial 
ear which seems to nffevet the iiiieiiimigastoric nerve 

Robert Louis Stevenson as a Meteorologist. — The 

Stevenson liiiiillv were (ighlhoiiso bulldeis like the late 
b' Hotiklnscm .Smith Meteorologv isanecessarv science 
for the llghnioiise builder to iiiiisler V\ ben he was '_’l 
jenis old. the jonng Seottish novelist lecelved a sllvc^r 
mesial for a tiamphlet on llglithonse llliiiniiiation This 
was followc'd by two papers .ui nieleorologv cotitrihiited 
to the .Scottish MeUxirohiglc al .Scx'ietv and the lloval 
.Sex lety of Edinburgh The foriiiei soeietv lias Just 
heen merged with the Ilovnl MeteorologlenI Scx'lefv gf 
Kngliind. for .Scotland Is fast merging Into England 
‘•North Britain" being the first step to the dls-estahllsh- 
ment of many things 
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Aeronautics 

The Lawson “Midnight” ,4ir Liner ha.s been cle- 
sigiied and conslrmled bv Ibe Dawson Airplane Coin- 
pnnv of Milwaukee, \\ is It lias been luillt esiieciallv 
for nigbl scivlee ’Ibe calnn is (l.-i feet long and tbe 
wing spread Is 1211 feel 1) has tbrex' I.iberlv engines 
aggiegaling 1,2(11) borsi'jiiiw er 'I lie spes'd of tills mn- 
elilne is said lo be trom 120 lo 12') miles an hour and 
it can Hv at a lielglil of 2'000 feet 1'liese figures are 
rein.irk.ible, it goes wilbonf saying SuHlelent fuel Is 
earned lor a l.'i-bonr (ligbt 

Duration Record.—Al piesent the world’s duration 
lecord hliinds at a little over a cntniilele day’—2-1 lloilis 
I'l niiiiules 7 wsomls, to be evuel- the iierformame 
standing to tlie credit ol tbe l aiinan ‘‘Goliath It 
niav no| stnv tin ic long, bowi'vei, ns a new l''arimin 
“Goliath' lias been built with n view to making a 
(onlitiiioiis lliglit lor k'l inniis, iiecording (o I 
Speaking of (Iniiitlon leenids, It will be leinembeied 
Unit Dientenanl KilpiitmU of tlii' 1 oiled Stales Annv 
lecenllv made a lllgbt of is Inuirs .I minutes In a Curtiss 
'Engle," tieing toned to land owing to a leak in one 
of the petrol tanks 

Greater Lift from the Wings.—Tho Glenn L Martin 

Company ol Cleveland Oliio has lately di signed ail 

airplane wing wlinb cun lill a greater weight |ier 
Hipiare fcxil Gi.in anv olhei known wing, mcoidliig 

(i tin'll (lalins Al .til mllos jn r hour speed, a model 
only IS bv t im lies in si/e (iirried I-v, pounds tier Hipiai e 
lool 'Ibis Is twice as gloat as the lift of tbe fain 

oils ' It A F ' 1.7 wing, ami 2" iiei (ont niori' tliaii tlial 

of Gie Handli'V I’age liigli lift wing, according lo tbe 
onlv leeord pubdsbed 'I lio elth leiiev of tbe Glenn 1. 
.Maitin new liigb lilt wing at bigb sias'ds is Id (o 1" 
per cent gicatc! Ilian the blgliesl value ever recorded 
lor anv wmg except tile' I’.iiki'r vaitable c anibei olr- 
tcnl Again, it can mil onlv cairv great loads on 
planes of small diinc'iiHicins, inil fed rneing maeblnes 
It IS at Ibe prescnl lliuc' nnecimUeil, according to the 
designers 

Steam Motors for Aircraft.—A short discussion of 
llm 11ms along w bic b c \|ii mneiil ami dov c'lopineiil will 
bav e to Icc' inaclc', with i c'lerem o to I be' pi esc iit reseiirc b 
ol Geinmiiv and Englaml on |bis .subject i- (iintained 
III .1 ICC cut Issue of liciitic/a The use of high pi essiire 
steam Is HclvIXiilecl, ami Ibe stiigle-uc ting tyiie of steam 
engine is ri c oinnii mli'cl, owing to Its nliseme of smiling 
boxes, .iml simplilleil valve' gear 1 lie tliiei i v llndei 
laclial single'a< ting engine with vaiialile cut nil, e.iin 
opiiali'cl. Is slate'll to ollii till imisi pioniise Esti 
males nie given .slinwiiig that n 2dd bin sc powc r engine 
al 'iiHi levolnlions iiei nilnule, using .'(Ki inninds pii's 
sine sleain sboiild not wi'igli mole tlian IIK) iioumis 
file ciindiiisii wi'lglilng 11KI poiiiiil.s Ibis engine vvinilil 
rc'ipiiie It poniids o( wali'r per Imrsi power bemr and 
1 ' 1 pcinmis of liipild Inel 

Aerial Agreement Between Great Britain and 
France—'1 he text of an agreement between Grout 
Bilialii .mil I inm e legaiilliig aeii.il n.iv igal lull has 
ic'ceidlv Ix'i'ii pulilisbi'ii ill Ibe ilffuliil (;azi,lt< 'Ibis 

Intel iial mind Convenlioii lor ilellal iiav Igal Ion drawn 
up by tin- 1‘enie Coiilei enei' bc'ioines elli'ctivi 'I'lie 
agiiiincnt piovides ibal tin' two goveinincnls will ]>ei 
mil Ibe free passn^'e of pin ate lunl ecnnineii iai air- 
iiall vvliilc lesi'iving ibi right m istahlisli piiihlhlli'd 
anas fm inilitiiM leasonK All alrclalt innsi carry a 
log ami a lindie pc unit 'I he pilots miisi liave ii c er- 
timali' showing their ipnililtc'itloiis The use of wire 
less aiiparntiis wilboui speenil piniuission is foiliid 
den Ibe respec'llvc nilllionlles rcservr lo I lieuisniv es 
the right nf examining aiicrafl on airival ami ile 
pail nil 

Speaking of Shnrt-i.ivcd Airplanes.—We have eome 
toe onsldci I III' an plane' as a t < .i il |iii 11 ol wink, w lie h 
lasts but a few inunlbs whin siiliii i led lo rcgnlai use 
That nniv be so In tbe ciisi ,,1 most aii|ilaiies. Inn ilieri 

has Ixs'ii riii'idh lirmiglil p, oiii atteidion the spirv 

nf a British seiiplane ct the lalicv l\)ie Designed 
In 1918 ns a seaphiiie, (his ,mii Imn was delivered to Ibe 
UNAS in Apt d, nil 7 'I his m aplaiie w as m si i \ lei 
till after the annls|lM In Mat I'.Mil, this nincliine 
was brought b.iek to Dngliiiid as a "Disposal” mmldne, 
heing Ciseil 111 lUiv newspapeis fiom Bliii kfriars to 
Thniii't iMti Ing till' siiiimiei ol I'lld fins seaplane was 
emploved for exiiernnental work Septeinlii'r, 1919, saw 
this Minic scaiilanc llovvii in the Si hiielder Cii]) Ume, 
and It had the honor of heing the only ccniiia'lilor to re¬ 
turn ml.let tinder her own powei During die carlv 

purl of I<I29 this mac lime was used with amphlliitm 

uiiilc-rc nrrlngi's Slim thin it b.is been used for ferrv 
work between .Sontiiamiitcin and SbeerneRR In all, nine 
englnea hilV" been used to a finish for the power idnnt 
of thin soapliim 
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Twelve Hundred Charts at a Third of a Cent 

A Few Words About a Necessary Expenditure for Which Congress Has Failed to Provide 
By C. H. Ckudy 


W IIK'I'IIIOK the of n imv> in to flKlit or to 

loovciit n (iKlit iniiv ho nix'n to (llnovission Hnt 
il is not oiM’ii to (llwoisHlon, whotlior a imvy wliioh lia>. 
to stay ol lioino (iiii oltluT flKlit or jirovoiit a flttlit In 
foiriKii will ITS 

A iiav\ Is (siiuiiosod IniKolv of ahiiig The Hlilpw oarrv 
iiiol till' KUOS must Imvo ammunition and inon to 
mail, Him mid llio tliom Itut all thu aliipH and all tlio 
«MiiH mid all Iho iiiiimniiitlon and all the men oiir 
imw jioHKi'SHos I'luild not Im? nppllod to anv war or war- 
proM'iitioii piiriKiHo, if till' alilps oould not larry tlio 
(tuns and uioii mid amuiiinltion to tho plaoo whoro tho 
troiihlo \\UH or was to ho pro\ontod 

A ship iniinol (to In unknown watois vsllhout a 
iliiirt, o\(opt at tho risk of ita total loss A lost ship 
oiinnot lidit or pii vont a lluht It Is mldont, tlion, that 
as hotwoon a warshiii without oliarts or no ship at all, 
Ihoro 1 m llttlo (holis', so far as iictlon Is i onoornod 
'I'ho Uiiitod .vtatos has throo souns's of oharta 
Olio IS Iho lljilroKi mihii Olhi o of tho N.ivy Tho bih' 
ond Is tho Coast and (loodolio Survoy Tho third Is 


that maritime InterostH willliiBl.v take tho risk of 
NoiidiuK voiaaela Into thaap iinohiirtetl waters, rather 
than foreco tho prutlta of anoh voyaftos. Of course, 
some one pays tho bill of lost or damaftod alilps, and 
that some one In thia'^^nso Is the Ameru-an people, 
who are hardly In a pooition to reallae that one lost 
ship IS more expensive than all the charts ne<M*aBary 
to kIvc her n safe Toyafce 

It is to many nnihlnkalde that this country should 
ever have n serious dlfTereuce of opinion with Orent 
Itritaln To most thiiikinB Americans it Is equally diffl 
cult to believe that any iliseiissioiis we may have 
with Japan or Husmia or tlie I'Tji Islands or China 
Hliould require a war to deelde 

But wars have happened, iind we have fought them 
Ami if, for any reason, Great Britain happened to he 
neutral in such a discussion in which tve took a lead¬ 
ing part, or if she. for anv rmison, felt It Inndylsalile 
l.i continue the present eordial and friendly relations 
which exist between her ami our Hydrographic Office, 
we might well Iind ourselyts in the impossllile iMisitlon 


Admiralty obarts. To obtain these plates from the ex¬ 
isting charts will require, with the present printing 
plant of tlie Hydrographic Office, five years of time 
and the ridiculously small appropriation of sixty thou¬ 
sand dollars a year—a total of three hundred thousand 
dollars. This amounts to something leas than a third 
of a cent, spread over five years, for each one of our 
hnndred and eight millions. If the three' hondred 
thousand dollars is not forthcoming at the present rata 
of progress, it will require forty years to become In¬ 
dependent of Great Britain for charia. 

The amount needed is so small, and the object to bo 
gained so large that it would seem almost unbelievable 
that Congress should hesitate for a moment to appro¬ 
priate it. But the gentlemen who make the lavs are 
not naval men, many of them never aaw a battleship 
or a chart, and have no knowledge of the relations of 
one to the other A very alilo American once brought 
a largo amount of ridicule upon himself by bis ora¬ 
torical reference to the million men who would “spring 
to arms overnight" in the event of an emergency. The 



lie world'h Hniipl} ol (liiiii-, hn NmmmI h\ ImeiKii hyilio- 
imiiherM (If ihcNe, the UriliHli Adiiiirally is the 
iiiseMI and most inniortiinl wuiree 

Between Great Hrilnlii .iiid the I iiiled stiUcM llieie 
xiMt the most eoidliil mid IneiidU lelatioiiM h\dro 
iriiiihli ally We line the HriliMli iIuiiIm mid Ihev iiie 
iiirM We take tin li etiaiN e(>|i\ llieiii, add lo llieni 
oireet I hem, relMMUc [hem 'I’lieN dn tlie sanie with 
nil ehiirts Tlie world ih a liig plate to go oier with a 
■oiiiidiiig line, mid the le-oi Miieli work luii- to bi 
Iniillealed the more eim lie done it not only tlie 
iiiw whidi iiMen (harts, hiil emli mid men wlilp Ihiil 
to,Its Till' iiioie eliuits, the lietter eliarts, ttie more 
aMil\ mees,slide (harts, tlie more Nhips (iin go to tin 
note pimes and the less !s the loss iin ideiitiil to < oui 

At the jireseiii iiioineiit, the iliartM of Alnskan waters 
IK sadly liieomplele Alaska has an enormous con'd 
liie uiiieh of whnli is either unchartfsl oj but little 
harted Yet so great Is the shipping iit'ed, and so 
ar liiiM eomnieiee (iiitniii charting In these waters 


of having u navy which couldn't go abroad for our 
interests, hecause we luid not the chilrtK which would 
eiiahle u-i to go 

Idiring the war tlic United .Slates ordered charts 
from (treat Brllain In large numlierM Most of them 
were received; one case of a thousand charts was lost 
and never did turn up It took on an average, three 
iiiontlis lo get them, often longer; and even then, if 
we were to rejiroduce tlietn. tlie time would be greatly 
evlended So that if we liiid another war with any 
pcivvci ill any part of the world, we would still be 
dependent upon our own siipiilles, or have to face the 
need of waiting until British cliurls oould lie olitalned 
It Is md so much a qiieHtloii of lielng deyieudent upon 
Great BiitaiiTs good wifi as u|hiu lieing dependent 
upon the iiatiiral limitations of time to manufacture, 
and to ship And ii war does not wait for a belligerent 
to get renily it strikes as suddenly and with the oji- 
ponent as mucli unprepared as iHiHsihle. 

At tho present time the Hydrographic Office Is twelve 
hundred plates liehliid a complete stock of British 


ridicule came, not from tlie thought of the patriotism 
of our young manhiKid, but from tho fact that they 
possessed no arms to whlidi to siirlng. In the event of 
trouble to be started or stopped, the navy has ships and 
guns and gjnrauultlon, hut it cannot spring to twelve 
hundred charts overnight, or over a year's time 

Some critic may observe "But why doesn’t the Hy- 
drographle Office pick out the Important charts and 
copy them now out of Its current funds?" To which 
the reply must lie made that it any one of us all is a 
competent picker of the "Important chart" he ought not 
to conceal his light under a tiinnacle but come right to 
Washington and pick. 

The United States is dependent upon Gteat Britain 
for more than 75 per cent of the charts it may require 
for all the north nod west coasts of Europe, for 46Ji 
per cent of tho charts It needs of a very important 
part of the coast of Asia, and for various lesser percent¬ 
ages for charts In the rest of the world. For the whole 
world of charts, the United States most depend upon 
(0onHnue4 on pope Fr?) 
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1. A p«lpb<i«rd oontalnir In which the essa 
tinned. Z, When the old honej^oomb eontnir 
thie hr ■ oomiamted relnforeoment for the o 
oontninere, t eueeaetion of eheeta of hee 


When Humpty-Dumpty Travels 

By Harry A. Mount 

I N spite of the fact that cartnns and contalm 
shlpnliig eres have nlvra.vs Iteeti a favorite i 


oh the vast »re oerrlrd on their aldee Thl» hu been proved wmns hncniim the etnra nre atroiuuK 
oomb oonUinera b«nr*n to bo. the proJeotlnB edsea would bend down or breah. leavlne (he outer ro 
«t for the outer atrlpi 9. Another achemc for relnforclna the honey-comb mnUlnrr by InckInK t 
iheeta of heavy pulnboard with molded cup oontaincm Thli one can lea the eaita on end and ao avoli 

The old and the new in cardboard fiber eKS carriers 

impty Travels BesldcR a numlw'r of tests to determine the txst wa> 

to use the old style rontalners, twentt two new tjpes 
. Mount have lieen tested I*ractlenlly nil of these new de- 

rtons and containers for vices have been found superior to the old 

1 tieeri a favorite suhjeet In the tests Ihe egjts are packed ns for shipment 
fficlont methods of pack- and then cnrefully measured blows are delivered ti> 

! used thirty years ago, the sides or ends of the crates and Ihe contents then 


I N spite of the fact that cartons and containers for vices have been found superior to the old 

shipping eggs have always Iteeri a favorite subject In the tests ihe eggs are packed ns for shipment 
with Inventors, the same Inefflclont methods of pack- and then cnrefully measurcil blows are delivered t<> 

Ing and shipping which were used thirty years ago, the sides or ends of the crates and Ihe contents then 

when eggs were 15 cents a dosen, still ohtuln In 1921, examined The most severe test given the containers 

with eggs at 50 eenls or more iter dozen In the tumhiing test A drum originally designed by 

The explanation for this fact Is that shippers, and the Forest I'nsluetB Labornl..ries for testing various 


11 fact all commercial handlers of eggs, have become g< 


> the old-time honeycomb » 


packing eases nsttl for munithms during Ihe 


are reluctant to change. But recent sclentllle liivestlga 
tion and a campaign of education undertaken among 
handlers of eggs, has eraphnsised the fact that the 
proper packing of eggs Is a matter of considerable 
economic Imiwrtance 

Buriug the year 1920 the 
bens of the TTnlted States 
laid some OT,(KK),000 oases of 
eggs (each case containing 
thirty doseni, with an esti¬ 
mated valiu* of $1,200,000, 

000 Most of these eggs 
moved a short, and manv 
times u long distanec, by rail 
to market, Most of them 
went by freight hut many 
millions of dollars worth of 
the best “freeh laid” eggs 
were hurriisl to the cities by 
express The express com 
lianies alone last year paid 
$1,267,000 In claims for 

broken and damaged eggs, After dirsrt nmtAct 

averaging $105,000 a month. - - 

And this, of course, n>pre- 

st'iits only a part of the loss ticeauso where damage 
<vmld he shown to Ik* the fault of the shlpiK‘r, as 


i that they used It Is a hexagonal drum of metal with cleats s 


‘cent sclentllle liivestlgo arranged on the Inside that, when In revoltithm. It 
thin undertaken among carries the orates of eggs upward and droiis them 

lixed the fact that the In a series of falls ranging from one to seven feet 

matter of considerable If would seem at first thought llmt no fragile egg 
could emerge whole from smli a test, and Indeed of 


The Why of Luminous Paints 

By M. A. Henry 

F oil centuries the flrclh luis Uccn envied hv men of 
seleiioe for tlie little creatuie did n.itnrally Ihiit 
ivhieh seieiue eonhl neither reprodnee nor explain He 
unde a iMTfeet llghi that Is, a light In which all of 
ihe energy expendisl aiMiareiitly was turned into lii- 
iiinosity 

But Jus' as man modi' lueehanism has surpassed the 
•ogle in the lur, so men have given the tlretly eause 
for envv in prislm Ing arllllilallv a light which is well- 
iilgh If not Indeid, porfei i and which unfailinglj glows 
le.ir III and vein out If von would possess one of these 


Action of rodinm-painted watch dial on photographic plate under various conditions 


a holder lontaiinng a sei 
velopisl Ihe plate and foi 
hlelidc on it He lepeatei 


les 1111(1 1 lock 

1 .s tindiiig a I on 
eniiig Held of i 


1 Worth ahoni $12( 
thlinlili'fnl inn I 
I illuininalo a Iw 


li pllos|i|ii]res( 'lit hull 

111 h liloiiili' o\ eriilght on 
<'od plate Later he de 
the outline of the pitch 
e evperiment and llnallv 


lieliig loaded Into a box e 


ft'rwarded without rehandling to their destination 
But many hundreds of thousands of dollars were lost 
through hn'Hknge during freight shljiment and all of 
this adds a staggering total to the hill which Is ultl- 


) has always been considered unuvoldahle. 


r by the shipper, and tielng gator to another and then noting results 


losts undertakeiv by express officials In eoiiperatlon 
with scientists at Cornell and Columbia Universities, 
have shown that this loss can be very largely avoided 


'iitly scientific bent down and If the c 


the eggs on the outside r< 
broken Another cause is tl 
{Contipurif <) 


t all roughly handled 
e of a "quarler filler" 


even that the sulihtaiii'e was nan 
tuses Some llilrtv veurs hiive eh 
:s, is hl.s startling dihi'overv am 
URisl phosphori'si em (' are linked 
lourd nous mateniil 
lieeii What realU euiihcs this m 
idled dark''’ Is It the riidlnm vvi 
o iH' purpose of iiHliig nidluin in 
Her" the whole thisiry of phospho 
(('itnlmni rf o 


V wliiili eoold not be e\)ilnliied 
of phiihphou'seems‘ Tt was not 
iMilaled hv Mme Cnrle In IW»H 
iianied nidluni 

e elapsed sinii' Beoipicrcl made 
and now, again, nullum and 
iked In miKleni rodluin liiml- 


.^. 

!—— iTT”’;- 
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(I'vtt.e: '■■ 
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1. BoMIng the taa under tension br eroeelng two cnrrussled pnper itrip* over end under 40-.-one of many id«»» of thU lort. 2 A oomplIrAtni o 
tension when the two haWse »r« fitted together 9. Honey-oomb eontelner. with speeinl "fists" iwpsriitlnir the layer*. Theee hsvr .tj.r.«h»ped c 
wse, Ift the taborstory, the moet guteemful of sll. 4 Another tension deviee, which holds the Him:* n*sr their end* by attinit these 

Four oth«r doeigns which hold out promise of cutting the bill for breakage 
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Making the Most of Niagara 

Projects lAMiking to the better Utilization of This Great Water Power 

By Robert G. Skerrett 


Niiik'nra Uuci will liiovltnIiU Ui> iililizt'il more 
iIkjii ihiw fur till' (l<'\(•!ii(itiii'iit iif li.vilm 
cli-ctni i'iM'i>;\ I he mi'll uf tliu'ic ilmt I'luliiiK wulorn 
miiil III' |iiit III Kiiiili'i luiiituiil wrvlic \\ Ik ri mt Ikiim 
lilc williiiiil )'('rliiii''h iiuiiiiiiliij; llic m'ciiu iM'iliitv of 
the I'lills I |iiiii liiitli III Ilic ttoMTiimciili' i oik oriiod tlio 
/H'lijilc ijii iii'iliiiit' ilciii.'iiiiK foi tilciroi lilock'J 

of iiiKM'r, mill llii' aiitliiii It Ic-i nri' liHlfiniiu s\iii|iittlu't 
loalK lii'iaiiw' of llir lunliiil promlM' of \nMt ain lilts'- 
tliiiiiitsli llir ( urn a|iiai(lluts In ill 11'll' of coni \o fewer 
lliiiii ten priijci t-- Im water riislils on the Niiitsnrn 
Uhei lia\e lieeii lileil will) tlie I'lilleil Stiitci. 1 eiloifil 
Cowei ('oiiiiiiis'iiiiii anil anionis tlieni arc two thni me 
Hiitlli icnih niatiireil to waiinnt liiMiisslon 

(totli of (lic'C I onteniiilaleil liMlroclectrii proimal- 
lloii'i iiiiij well lie eomldeied nv a slnirlc (aionlimili il 
Hthteiii, foi tlK'\ liii\* lieen loiuelMd unit c>'iion''cd li\ 
llic niinie men, << T Keiiiiaid ’rhoinson, <'M of New 
"Volk <'il\ mill I’etei A rmter, of Nliiisinii riillh 'I'hc 
(Inal piojecl, iia illlicl I'liteil on llie opeiiiiifS |aitse of flll^ 
tsc'iic, eniliriues tli''i, tin lioiints of tnnneN tliioiiirh tlic 
lUiih'ilM' fiiiiniliiiiiai Ilf (to,it lalnnil i-o Hint walci mat 
be l(‘(l tlinniisb tbeni to lartse turlio-ireiieialois loiiilcil 
near Ibe ntei Intel on flie ilott ntti eain end of the 
iHlainl, and, ne\t, the rearlm; of a ilaiu Miniirel.t iithttari 
the rlter at a point t-a miles helow the !■ alls, thna 
auliniei'Kintt the present Uapnls 'I he tloat Island liin- 
liels wiiiilil lie wliolit on Ainerliiin teriltort, hiil Ihe 
dam ttinild siretih tioni slioii to shore in the (torise 
find he ml ei nil tiiinal In ihaiailei lloweter the illl 
xeiiH of this lonntit ttoiihl henellt ht both ol these 
enitlheeriiiK nmlertakhnss 

Aeeoidlntt to Ihe exnsliiiK malt luiiitiKCiiK in he 
tween Ihe rieinhhoi hit; lonnllles, it is not 
now pel niissllile to dlteit tor iiowei jair 
(loses ahote Niatsiira I alls iiioie llnm oit 
(kin I nliii feel of ttalii a sei oml and foi 
leitam M'liMins Ihe Aineihan allolminl 
of this Is _’ 0 ,IKHI I uhli feet II has Is'eii 
proposed ttiai the lonihined lolal he raised 
to hililiMi luhli leet, and that eiii h of the 
nations share eipnillt In oiher words 
('aniidn ttmild liiiti' l,iKHt i iihn foil more 

tlilin Is II.. loilat while oiil voliimi 

of watei ttiiiiUI he doilhleil II tin silt; 
t;eslion lie ndo|iled, ttie pioldeiji will te- 
solte ilself liiiii ttot ei nmeiita i sehilhni 
of sneli 111 the iiiiipnseil Insliillntionh ns 
ttoiihl he apt hast to mal llii ureal lint 
iiriil speilaile, tthlli Klvini; Ihe laiKi'l 
tndds 111 eneit;t and mmltint; the fewest 
ent;lnei nnt; dllihullies id n dehiiliihle 
sort The (Innl Island si heme meets 

these ilesldt 1 ala in munt paittinlars and 
niiiUes nistani appial to us, loasnnnii as it wonhl l>e 
hunted on iiiii side of the liter 

(liiat Isliiiiil ttoiihl not li.ito iniliiied for ti(;cs in ihe 
eioslte stteip of the Niattiua hilt foi Ihe fait thiit It 
I' an inliiriiil |i,iii ol tin nuissite leilt;e Iheie iiiiderit 
lilt; tile ritii and ihis has n teit imiioiiiinl lieiirlni; 
11)1011 jiottii ilet elopineul ai thiil isaiil I'mm Ihe 

eiest III tin has, ol the lloisishoi ! alls |s n iho)i ot 

nlioiit Hi'i lilt hnt Ihe plan |s to imiens. this lieml 

to siiti'iaIII laIIt _'oo lei t ht lent;th( Hint; (to/il Island 

I loin east Ill ttisl iiloiii; its nia pa a\i« Ihe Ishiiid Is 

lodat o.StHI feel hint;, hip tlaie IS nolhlnt; le |Ketiiil 

etiendini; it (iPli leet ht iiilslnt; almti the siirtine ol 

tile river tile shttlith snhmertnd aiea at tile ii|>s|ieani 

Ut ilidnt; lhl“ it ttonlil III llien pi iii I li aide Pi driti 
Ihe tunnels from waler lete! to ttiitei level iil a mod 
erale ankle and so tnsiiie n dilliienie In dio]) of iihoiil 
•JIK) feet liiltteen the Inlahe itnil llie diMhaiki (loils 
of Ihe (Oiidnits \| the same iiiin tin holes m ilieii 
enlltelt i ellhl he i ut Ihioilkh solid i oi k Ihiili iii|iie 
dint, when linlshed ttilh ii (oniiile Imini; would hate 
nil Inleiiiiil diann fil ol ltd feet, and fin des( i ml iit. 

ttalers led ht it wonhl he (iilialili ol det.doidiii; PHI.OIHI 
hoi seiiott er llirout;h llie meiimm of sniliihle turbo 

teneriitois As now (irojei led, oiil.t two tunnels would 

he ix.(atale(l ill the eiilsel, fn 1 nisluni; 'JllO.lKHl horse 
liowii, hut tlie (ditshal < oiiditiens will nltimalelt (lei 
mil a lart;er iiiiiiiIm'I 

\s can he seen from one ol tlie oiienint; pili:e illiis 
liailoiis in siiikint; llie tunnels i( ttoiihl he ii rein 

ntelt east mallei lo leal lollerdauis to hidd the liver 
at hat diiiliit; lonsmiillnn ttoik and the unit siih 
Bipnsais CM at mint; of t oek would lie thiil reuuired for 


eleailni; ouf the forehny To sneen the tunnel tninkes 
from Idun lee, et( , there would In Imllt an I -sIiii|ks 1 
leliifons'd eoiiercle wiill, rising from the hslKe of the 
rher bed lo it siifllelent heikht fihove the surfHis- to 
dlteit tlontint; ohjeels into the (Uiienis swee|ilut: ou- 
wiiid and over llie two rails Aetoidint; lo the emtl 
neeiint; estimates, two funnels <an he eiil and (nrho 
ki'iieratots (diieeil and made readt fm service within 
an Inleiviil of two and a half veiirs 

rodin in the vlelnltv of Niiiitara Kails it costs anv- 
w’here from IfTh to $1(KI to Kern'Ciite h.t steam a horse 
(lower tear If we strike an avera);e, and etill the out 
hi,t twi i>er iiiiiinm, it shonld he intinlfest that tin 
eeoiiomt of Ipl'JO.IHH)(Kkl in coal einisnraitfloii luaj he 
ellecicsl ttliile adiliiiK tremeudonsh to the (lower at alia 
hie for imlnsttlal imd otlu'i (iiinioses If it he as 
snmeil llml a horse|)owei tear In the rim of steam 
Idimts calls for the hnrnini: of S tons of Ooiil then the 
snlmlitutlon of hvdroeleetrle eneii;v will sate cm h 
IWidte months ijiiile tons ol tml wimli, 

ollieiwise. Would have to he mined and tiims|i(iited 
from the nearest In Ids, those m rennst It ania 

It IS (lellliieiit to eni|iluis|/a liei'e that m Itunalo. 
unit iihont -T miles ilistnnt fiom .Mai;iiui halls, n hit; 
imhilt seitne eleilrn loinpHlit develops two-lhlids of 
Us iiirrent at (ireseiit ht means o| sfenui. and ll is 
ohliifed III do Ihls hecanse il lannot iihtalii all of its 
eiiei"t from Ihe (om|iainliti It neni-ht litilioelei trie 
(.hulls T'hnik of ll, there ttlihin n stones llirow, so 
lo s)M'ak. of the Ihuiideitais wateis of the I'nils this 
loiiieiii has to lely 11(1011 coni to (;eiieriite WMMH) mil 
of till 1 IH),(HK.I liorseiiowet needed ht Us iiislomeis 
I'hirtt tears ako the iioinilalion of I’.iifliilo was o.TtMihh 


lliiie (leililies TTie (Ttt of Niakiiru l ulls, when liitor- 
poiiileil III ISPi:, had a |io)ailation ot ahoiil ItMKili. ami In 
tin Intertill it has kcowii ddu pi r ceiil owiiit; (irlm I 
laillt lo Ihe liilliienee of the atailaldlilv of iiiiiidreds 
ol llionsimds ol hoi he)>ottei In the foiiii of eleilrnal 

Indeed eUslinitt is [ilinint; Its part IhroiiKhont a 
wide /one It Inn around Niiikarii Kails—the (iriniarv 
source of (lower .st ra< use Is diatvhii; eiiireiit from 
thill (iidiii, l()(i miles iitMit and the loss in transmiwsion 
IS ll ss than lit (ler cent .it a tolt.iko of iMi.iMK) fslni; 
II (loteiitial of I Ill.tMMl colts the (Tmudlaiis aie illstrihiit 
lilt; (iirieiit nearlt ttrsi miles and h,v riiislin; this (ires 
sine lo ItJU.IKM) Volts, the radius of illstrlhiitlon eould 
tie leiiKtlieiied to .TUO miles I mh I cvIstlnK eoiulitlons 
llie live (iioneei comiiaiiies loitiled at the halls are de- 
teloiiiiik (iTo.iKK) horse)MivM i , and ll Is a matter of com- 
iiioii knovvleilKe What this Inis hroiikht about In the 
II aim of elei tro( lieiulc al Indiistiics \ Isualixe, then, 
wliiil nioiiieiitoiis evointioiis m our (iroduclive eu()neltj 
would he miide (losslhle if a iiilllion nnd a half more of 
iiiolite (iiiieiii were ill liiiiid ' 

I 0111 veiirs ako, In the Stale of Ac-w \01 k alone, Ihe 
liowii I(1(1111 enieiits toliilecl sonietlilii); more Ilian T.OhU,- 
IMMI lioise))owei, anil the ileiiiiiiid Was then liicieasiliK 
iimlei Mill mal (lie iimstaiices m ((n. rate of IKK),OOP 
liorse[iower eai ll Iwelvemoiifli Therefore, If Ihe Ouat 
Isliiml (irojei't were (inshecl lo eoui[iletlon, and eciuipped 
to (not llie a niavimnra of l,TiH),(H)(i horwpower, there 
would he a market for evert kilowatt hour of Its out- 
(iiit within the s(inii of a eomjtnrnllvely short while 
li should he reeoKijlxed, however, that this seheme 
would, cif iiecessUv, divert water from Ihe Kails, and. 


aeeorcHiik lo the ineasurp of this diversion, affect the 
volume and (msslhlj the seenie (thamleur of the catn- 
ruels Kill this ivasoii the proponents of this enterprise 
do not iiDie Its adoption first, hut advix'ate, Instead, the 
eonstnietion of the dam faitlier down the river. 

As an enkineerlni; nuderlukiiit', the dam proposed at 
Kosters Khils, 11 little less than .’> miles below the 
Kails. Would he a luncli more ambitious eiiteritflse, and 
Would (lermlt of the (levelo()ment of t!,(Kkl,0(XI bors'' 
(lower of eleetrleal eiiercv The (ilan is to take ad- 
vaiilakc of the droj) of 102 feet In the river h'vcl lie- 
Ivveon the foot of the Kalis imd the site elioaen by 
leariiiK a massive structure, from shore to shore of the 
(lorge, 140 feet from the base Ime to the crest of the 
splllwa.v TTils harrier would raise the water leiel 
within the Impiiumlliig aiea htkh enouijh to sulimerRe 
Ihe existini; ril|iids and mislil.t, at ihe same time, the 
cliiiraeter of the Whirlpool ht makliiK It larder and more 
iuj(in>sslve But the scenic renunes of the KhIN them 
selves, would not he alteied m nitv wat As a eo]i){»en- 
satii'ii foi Ihe ohiileiiilloii of the l{a[)lcl8, the dam 
Would eieale 11 nett iiitiiiiiit hiitint; a cliop of 100 feet 
iiml would call into heliit; a series of rapids (lulte as 
s)iei lii< ulai us those that now stand In the sweep of 
the river Just Im'Iow the hTilU 

Al Hist hinsli, the meie suiiKestion of hiilhlliiK a 
hauler alhwait Ihe NTakiira Itivei, with Its minimum 
llotv of ojO.diK) eulih feel ol w.iter per second, .seems 
little short of iireiiosieiinis, know Inn that the ecHseless 
Hood upisr he allowed to (lass steadily on whlli the 
|iio(iose(| Sliuituie IS 111 eouise of erection But liHtilie 
Is lead} to lend lielii whlih would make the exeentloii 
of siK’li a (irojec f tar easlei fliaii one mltflit imaklne 
ofniiiiid The walls of the (lorRe ahote 
I'Tislei's I'Tiits rise sheer seveial liuiidrHl 
feet from the tldewiit, hut coniI kuoiis lo 
the I'Tiits the (lorKc Is i oiislderahl.t wider, 
ami on fhe t'anadlan side, esjieeialh, Ihe 
hank sloiies at a eoiniuiratlteit easj i:rn 
dleiit, lermliiiillng near the river in a 
I'alrlv cNiinnsltp hiw-lvini; areu At the 
same lime, the rivers pntli la (luisldeiahlv 
narrowei al thal strefdi of Its run (Itv- 
liig to this slate of afinirs, fhe Klats (ire 
sent 11 straleulc liase of o|H'ratloiis from 
tthlili to Hiait the renrint; of a dam 
ITiiit Is to SUV, something like rtt) (ler cent 
of the I iinlemplated stiueliire inn he < oiu- 
(ileted on (lit land hefore aiiv of the work 
ins|iHss(s upon the (iresent i nurse of the 
Niagtiiii at that (lolnt Bid us he more 
s|ie( llh 

As designed, the dam has a siiread in 
cross section of iihoiit IsMl feet at the base, 
and ,T(i Ics'l or more of tills lower (lortion will rein h 
below the line of llie iherhed and have Its footing 
on the umleiltliig solid lock With a toial height of 
140 feet, the (linn will he of an extremel.v massive 
elinrinter The hot loin sec tloii of the dam—at least 
that half of ll tii.it will rise from Koster's Klats—will 
he (ileneil hv large leiniairur.t ojienliigs of eulteits. 
and elminiels will he dug to them on the upstream side 
to serve as slunewn.ts for Ihe entire volume of the 
.\higaia when it lie(omes n(‘eessai'.t to divert Ihe river 
in oidei to hate Ihe iniriiinl bed for hiilhUug (iiiriioses 
along the line of the eonlemiiliiLed hiui'lei With this 
done it win then he a reliitivelv eiisv engineering tilsk 
lo diini Ihe iisiiiil or niitnral walercoiiisi lo fuellltale 
eieavaflng (he rock nnd ereitlng (hat (lorlioii of the 
(lam that will teniiiiiate on the .kmerliiin shore When 
the dam la llnished, thou the sliileetvnjs will he sealed 
and Ihe waters Imiiounded until ttiej aceiimulate and 
eniry the surface level back from the crest of fhe dam 
to the very fcait of the k’nlls 
As most everyone knows, great uuantltles of lee are 
tarried over the Kalla and down Ihe river during the 
winter unci the breakup of that rtguioiis sensoii, and the 
Imiaict ami the (iressure of these Hoes must lie with¬ 
stood hy ail} rigid otmtriietloii rising In their path 
T'heiefore, it la easentlnl tlint these stresses he mini 
inlKccl and that the currents he free to carry the lee 
onward with a minimum of opposition W'hlle the hulk of 
Ihe water is held In cheek T’o this end, the dam will 
he fashlimwl willi long slopes on the up- ntid the down 
stream sides The heaviest of the lee sUould he able 
to mount the advauee slope without dlfllculty unUe-T 
the impuliu' of the water honcath and behind It, and 
{Continued m pn^r 270) 


r f/AT the Niagaia Rivei is not ])cl fwimhmg iiijficieni elecliical 
enetgv to meet existing 1 cquiremcnb is cvicteiKed by the Queenston- 
Lhippan>a development non' being pushed to completion on the 
Canadian side of the international stream As iccently described in the 
btlENTIFlc AmLKKAN, the plan is to generate at the start d/0,000 
horseporvei and, later on, 472,500 hoiscpotver Recognizing the 
piospective gieatci demands /oi elcctiicity in the couise of the next fexv 
ycais, the pioiects discussed in the ciiircnt issue are of timely Inteiest 
in the 01 del of their piefeicnce, they aie fiist, a dam a feJV miles beloxr 
the f-alh rvhuh null make use of the full floiv of the iivei, and, second, 
an installation at Coat island which, of necessity. Would have to absoib 
Wateis that might diminish the impressiveness of the present Falls .— 

The Ebitor 
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A Problem of Electric Drive 

The Advantages of the Diesel-Electric System Over the Straight Diesel Drive 


B efore enumpratlDK the adrantapeg uf tin* Iik-ael- 
electrlf drive ever the Hlmtile or struiKht Dlewel 
drive lu which the piikIuck aud the proiRdler are con¬ 
nected to the same aliuft, It would be well to descrllie 
briefly the raake-up of the Uleael-electrlc drive unit 
The plant consists of one or more KeiieratluK units, 
each comprlslns a Idesel cuKlne of from UMi to rev¬ 
olutions per minute, direct-connecttHl to a dlri-ct current 
(fciierntor. The generotors are conucctwl In scries and 
supply current to one or more slow-siwed motors, nin- 
iiln* at.one hundred revolutions jmt mlmite, which are 
mounted on the proiieller shafts At the preseni atoKc 
of their developmcuf l)leKeI-proi)elled ships will usiiullv 
Ive of the slngle-Bcrt'W type 

The speed of the proiK'llIng motor Is controlled and 
Its direction of rotation Is varied hj means of a rheo¬ 
stat, which controls the Held current of all the gen- 
(‘rators, the latter lielng seiinratelj escited )tj mov¬ 
ing the handle of a simple reversing rheostat or by 
piesslug certain buttons, the exciting < iirrent <aii he 
varied from zero to maxlmnia in ell her dlieetlon The 
voltage of the cut rent delivered bv the generators to 
the motor varies eorrespondlnglj, and so do the spissl 
and direction of rotation of the motor The engines 
iiin at constant sptsnl anil In one direction at all times, 
regardless of the operation of the motor 

As to the relative eflUdenn of tiu' strnlglil I desel and 
the Itleselcleetric s\ stems. It would se<TU at Hist 
sight Uiat the straight drhc would 1 k‘ the more elll- 
elent of the two, since then* Is an iiievitutde loss of 
from nine to flffeen imt cent (di'pendlng on the sl/ei 
ill the clectrhal eiiulpmeiit However, as shown bj 
<’ommaiider K N llolwrlHoii ( \larhic lltioinci i Inn, Vt'- 
< ember, 10 -t), imge P 7 I ), tbe sti iiigbt-l Uesel must ordi 
narlly Is* used on twiu-sirew vessels, vvlille 1 desel elee 
trli will be usisl, for Hie present at least, mainlv on 
single-screw vessels, and there is a (suisblerablc loss 
ill tin* twin screw ship as lomimrisl wllli the sliigli*- 
sirew, “wdib li brings out tbe ratlier remarkable fact 
that tor low-iMiwcr eaigo vessels, Ihe I desel ebs’trii 
iiistallntlon is actually more eionomleiil iliaii the 
stiulght Idcsel' 


On the point of relative rvdlahilitv, It must he notevl 
that with the straight Diesel there will ordlnarlh he 
two large engines runiilriK at nhont 115 revolutions iier 
minute, each connected to a propeller If one goes 
out of oommissioii, the vessel Is In trouble, if both go. 
It Is helpless Ou the other hand, with the Diesel 
eleetrlc there will be anvwhere from three to six or 
more small engines, and If one or two fail nothing 
happens except a reduction In tin* siieed of the vessel 
Furthermore, because of their small size Ihe Dlestd 
electric engines can he more l■asllv lep.iircd at sea than 
the large, heavv, strolght-I desel engines Another 
advantage Is that a small Diesel engine Is Inherentlv 
simpler and more rcllahic than a large one, sliiee Its 
ev'llmlers are mote easilj' kept tool and no piston cool 
lug Is icipiircd 

In res|>ect to the ojieiation, the advantage Is dc- 
cldt*dlv with the Diesel-clci lrl(. siine ilic cngiin* runs 
continuously In one direction when the ship Is under 
vva.v -It Is not reversed nor is its speed (liniiged 
On the other hand, Ihe heavv, stialght drlvt engines 
require a compinated reveismg gear A Diesel cle< trn 
vqM'ratisl boat i an change fioin full siieed ahead lo full 
speeil reverst* iti less than five seconds h\ a mere movc- 
mcnl of a eoiiiroller handle 

On the hiiMis of weight and compncliiess It ceii he 
shown that, with tlic propei st-lcvtiou uf (he apimratns. 
a Diesel-electrb equipment Is llglilci and more <oui 
pact llinn a straight-elec trb equipniont for tbe same 
slilp, this tot the reason that Hie Idgli spc.it engine is 
so nun li sninller than the slow specs! stiniglitsirive 
engine that n suflieient inargiii is left lo iinliide Hie 
elettrbal eqiiipuieiit and still have some niargin in 
Hie luatlei of weight and (onqiiic tiiess However, it is 
(OiiM'rviitive t<> rate both dilves on an equal basis in 
these respects 

Altliongb the lirsi cost of ii Diesel eledlle dilve Is 
greater limn Hint of a slinlgbt Diesel drive when the 
propelling mm liinerv oiilv Is csnisldeied, mlvodiles of 
Hie loinier < Inim tlial, when eveivHiing is taken into 
I olisbb‘intloii. Hie earning (iipaeilv of a Diesel elei trb 
dliven ship will be* tuiind to be gieatei 


As to their llniliiKions of capacity, straight drive en¬ 
gines of d.OlM) liidlciiicil horsepower each, or ]2,0<K» to¬ 
tal horsepower per twin-screw ship, are being built 
tislav H'hc npiHT llniil of capacity for the DU^sel- 
electric svsteni Is nboiit d.OOd horsepower per shit), 
since this is about as far as electrical manufacturers 
care to go with this apparatus under preseni eoiidi- 
tlons This does not menu Hint this limit eniinot l>e 
coiiHldernbl> lalsed in Hie future 

Steel fiom Japanese Iron Sand 

MlcTHDD wlii’iebv Iron lunv be smelted from the 
volcanic lioii ovkh' sand of Inpan, bcrclofoic re- 
gardc-d as vvliollv iefrnctorv, bus U'en discoverisl by 
scientific cxpcTiincntcrs working for the War Diqinrt- 
uic-iil of thal coiiiilty While Hie cllscovorv cannot be 
c'lnidcivecl as vet c onimcTc inllv, tbe cost of the Iron 
so cibtainc'cl bc'ing loo liigli lo eoiupc le w Uli Iron smelted 
flout ore. tbe value, from ,i luililinv staiidpoliil, of Hie 
process to .FiipBii, which, like evorv oilier volcanic 
coiilitrv, Is lich in deposits cif Imii uMdes, Is rc*gurilcd 
as being great iiiiismiich ns it mnv place that cx-iuntry 
in an lnclc*pc inb'iit position so far as Its supply of stcH’I 
for inilitiiiv and naval uses, when* cost is not the 
deciding flic lot Is concvrnc'd 

A slntc*iiic*nt iinidc hv the War Olllc c on ttc toiler 18 , 
111211 said, with icgard to Hie )nocesH which is being 
gnaiclccl as a inllltiiiv secret ' lion sand Is so general 
Hiiinigboiit tile eiiHri* length and breadtli of the empire* 
Hint il has long bc'eii plain Hint if some nietlnsl vxcre 
disc oven cl of snielling Hie iron from it, .liipun would 
in*vc*r Miller Iroiii vviinf ot steel (In tin* strength of the 
iiliovc*, tin* necessiiiv iiiv esl Igiil ions were stlirtc'd as 
eiirlv ns Sc*ii(ember, I'.M'I, lij ii spec hit c oinmitfec, with 
expc'rltiM'iitnl olHc es l■slllldlslllsl in tin* Aomori I're- 
leclurc* anil willi Dr Kishi ns clin*f cnginc'er 'the c\- 
lieriinenls of a vc*in have now 111*011 cnivvncd with toler 
,il)le success, and tin pioeess Inis InS'ii expcrlniciiled 
with on ,1 piaetnal s,al( at Hie I'cnchiliii works iin- 
ilcT Hie contiol ol the (Iknrii liini vvlHi very siitisfactory 


Correspondence I 

The editors are not responsible (or slatemems made IB 
in the (mrrespondenc.e column Anonymous cxrmmu- H 
nications cannot be considered, but the names of cor- | 
respondents will be withheld when so desired D 


A Suggestion for Snow Disposal 

To the Editor of the 81 tKSTinc Amkuk vn 

A rt'c'cnt news itciii stating the enormous cost eii- 
tulled in snow rctnoval from citv slrc'cts was of much 
Interest to the writer The ahiiormal inerease In eilv 
street trafllc In the last clecacle dm* to the constantlv 
lucr«*nslrig niimhcr of nioloi vehicles has made this a 
parumiiuiit and gigantic iirohlem faclug nil cities 
Weight and hulk arc the jirlme factors in this proh 
lem, and, the slow, liihorious and cmsil.v iticlliocl of shov¬ 
eling the snow Into carts to he haiib'd nwiiv, difrc-rcnl 
methods of melting Hic snow so that it will tun Itiio 
the sewers and others liiive all iiniveil cltliei liupriietleal 
or tiitallv Inctflcleiit In nnvthing like desiriilde rcsnlts 
Melting the snow seems to lie the hi>st methcsl vet tric’d 
out, hut, whc>n the ntmosiiheric temperature is below 112 
dcgri’cs, which It nearly nlwiivs Is In time of snow, 
unless the water quickly ri'iic tics the sewers It will 
freeze and do mon* damage* Hinii the snow did 

The writer, a high class mcchniilc and Inventor, bus 
given this problem considernlile nttcntlcui, and what 
seems to him a practieal means of overcoming the haiiiil 
cap of not only wciglit and hulk but trnnsiicirlHHou as 
well, w’lll be descrllmd 

By the use of a cvllndrlc*al rntnrv sweeper or a 
vacuum device cm a motor truck, the snow would be 
swept up from tbe strc'ct and ))n*Msc*cl Into a c*y!lndrical 
mold of say, about three fimt lu diameter aud four feet 
In length with a core of about thrim Inehes thnnigh the 

This drum-mold to he lit either two 01 three seg¬ 
ments 80 that It could be qulcklx* relea.sed from around 
the snow after compression, this arrangement being 
easily accxtmpllshed by having It hinged or pivoted to¬ 
gether with one point of contact releasable with any 
kind of UtchoB and also a slightly tapered eore so that 
'ben the «now cylinder was turned out this eore could 
-ilckly drifted out by tapping Us gmall end 


The* pltniose of having this hole in the* lcingiliicllii.il 
l•l■ntl‘r of this compressed cvlindci of snow Is foi the 
Insertion thc*reln of a sntluhh* Ic'iigth ot snv two iiic*h 
pipe* to fnncHon as an axle*, and hv nnv niinibei ot 
inenns, a elmiii 01 rod booked to I'ac li end of this pipe 
makes of (he whole an c-nsilv inovc-cl rolb'i, and aiiv 
orcllnoiy uiotoi truck would he able to low a tialii of 
trout font to fifteen of thi*sc* snow cvliiiders (o a iioiiil 
of disposal 

A cvlincler of this size would contain npprci\iiiiafi*lv 
tweilt.V eight euhU fts*t. and as snow Is c omprcKsibli 
to from four to ten times Its orlglual hulk. depc*iicling 
cm pressure used, a space of one hundred scpiatc* feel 
of a cine-foot snow fall Ccuilcl he iirc'sscd Into one of 
thest* snow “rcillc>ts" with pressure siilHclciit to reiliicc* 
linlk four dintuc’iers 

It win he semn that tlic*sc* snow •‘rollcih may la 
easily diimiied Into a eonvenleiil stre-am or moved to 
and left on unused lots or 1 oiled Into aiiv ravine* 

On nc’C’cutnt of the peculiar ti*\lurc' of siiovv, niiv 
lircssi’d mass of It has much greater ti‘nsili' strength 
than an equal ntass of icc, and it woiild he much h*ss 
lliililc to lie broken h.v rolling ou the paved sttcs'l than 
lex* In the* same form 

It would be* nc’cessury of csoirse lo o|ic 11 a passagc*vviiv 
through the snow to point of hnal cllsposiil lor the* 
ndheslvetu’ss of both the rolh-r of Miovv and loose snow 
on the ground would eausi* the rcillci to grow like* a 
small boy's snow man 

In sc’vere snow storms, the snow could be iircsscd 
into these rollc*i shiiiies niicl niovcxl to the gutter in 
neiirhv lnfrec|uently-used stres-ts tiiiHI lliinl disposal 
could la* made 

Ou rcsldcutlHl strcM’ls the snow could la* jircssod Itilo 
cither scpiare 01 rectangular bleaks and plied up cm 
the* piirliN Just III the eh*at of the strc'cl when* thev 
would melt and run into the guflers 

Wusliingtcm, D O <’ -I Mfnasc o 

Where Some of the Fish Go 

To the Editor of the Scu.mihi Amkkk a> 

I was glad to see yoiu aiticU* la the* Sc ientifu 
Amkuii AN of Jan, 20 th, cm the cpieslion ‘Are we abus¬ 
ing our water resources?” Would have liked It muc*h 
better If the question had Ia*eii more general—scmietlitiig 
like this. "Are We Troperly Conserving t)ur Fish 
Supply?" 


The giiillist dcsliovci of llsh next lo themselves. Is 
the* vvatci fowl siiiiiigc Id SUV tlic iiiosi ihimk rents 
and cicslruclivc kinds iiic proiccicd bv tbe law, utnl 
Vast biec'cliiig groiiials set asiih* foi Hiciii, iiiicl 11 pen 
altv Impose cl lor killing Hiciii 

None of (111* lisb-catltig fowl Is is useful to in.iii In 

riic* liiiii*as|ng sciiKitv ol all kinds nf Hsli Is due 
more* to (lie increase of these fowls Hinn to liic rcnsc’d 
coiiMimption bv Ilian Tin* (inaiiillv of (ish caught In 
Hie (iiilf of Mexico is ib’c leasing everv vcai luid the 
111 ICC Is getting higlicr 

When 1 lirst VI,site'll the t.nlf must lifiv years ago, 
schools of sardines and icil lish, invering liniiilreds of 

Hire's could la* sc. ofti*ii Now il is a verv rare sight 

lo flail a selicMil fifty fva'l square 

What lias la*mini' of these* vast si.hools of Hivrdlnc'S? 
'I hc’ix* arc no ciiiinliig factories on this loast to use 
them, and llicy liiivi never lic*cn ciiughl hv Hu* lisher- 
1111*11 the* caily answer is, they liavc fnrnlshcd food for 
the* vast and continnally Increasing Hoiks of sen fowl 
1 have (nlkc’il with uinny who hiivi hiiil long i-x- 
lierieiicc* on the* Ailiinlii and (iulf eiiasts and one man, 
of uiiiisnnl inforiiiutioii along this line*, siiid (tint he 
had esHniiili'd Hint the* iinmliei of iielbuns in the 
localities frequented by Hie lislieniu-ii of these wnt-rs 
c*xcei'cleil one million, iiiiil that at a low esilmiile each 
eoiisiimed iini* hniulred lish jier duv, a total cd one 
hundred million Iisli per cliiv by tins one viinely of 
sen fowl, and the iieliciiii Is exis'i'ded In nninbeis by the 
gull mure* thiiii tbree to one* 

It Is a rcusonalile isHinali in snv Hnil all otbci va 
ili'Hc's of Hsli-c'iitiiig fowls I oiisiiine twice* 11s nninv as 
the pcllc an. vvlilili uiiikcs 11 gniiul total of three bnnclrc*sl 
luillioii i»*r ibn, or iibont tliiee lish lor cverv mail, 
wemmn iiiiil child ol oin niiHoii 

W'hc’ii 1 willc to the ('ongi essinen llicv leplv Hi.it wc 
bave a Hsb 1 oiiiinission whose diiiv il Is to look after 
cverv iiliiise of Ibis qiu’stion anil tint tin \ bave not 
rc'riiiiiiiii*iicli*il anv b'gisliuion fm |ii otci I ion iigiiiiisl 
tbe vviilcT fowl 

Mr Uoohi'vell boasted that bo signed Hie bill siiimg 
aside eeitaiii islniuls in ibe (inlf nf Mexico 11s brcs’cling 
grounds lot all kinds ..f Hsb c'litiiig fowls W’bcn sne'h 
men MS be* c*nn be* iiiHnenced lo ccmiiiiit such a crime 
what iiKiv 'e c*.x(ii>< i fiom onr tlsli commission't 
Meridian, Miss, ,I M T Hamiiton 
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Lift: Diinj inwduBt at fuel in Georgia Center i A Colorado aawmlll whMi. on the (ace of Ita ahonrlng. might fairbr claim to he a cawduat faetery 
!l\pkt Sawduat blower In operation at a big aawmlll 

Where sawdust is made and how it is used up 


Jobs for Sawdust 

Some of the Useful Ends to Which This Waste Material Is Being Put 
By S. R-/Winters 


T UI') towerliiB NiitMluat lipiiii, (iiicc cimsIdcrtMl the 
vcrii'sl (if wnstp iiiid Init ii Hliiiiiicfiil unmnmeiil In 
ln'triij-iiiB till' mdtfiiit'iitt (if the «iivmiUI in tlenndlng 
tinr iilrcudv d(‘)il(‘Ifil I'orcsih, in licliig MUltugod In use 
fill imriinscK 'J’b(' old faNliidiicd idle (if )iul\('rlz(‘d jmr 
tIeb'N (if ttdud Is niiddli (Usniipciirliitr So self ft Ideiit 
Is tills truth lliat tin* FnrcNt I’nidiicts 1 (iliiirntdrt of 
Miidisim, Win, i IiiiUciikch iiiitdiif to dlsciitfi a vast 
afcnuiiilatliin of the HdciiiiiiKij tt (irtlilcss inalcnul 
wlifri' llif arlfiics of railttnt fadllth's cditrsf, or In 
Iinixlnillv Id (Itics A HtrlkiiiK ciiitiinif, aliiidht niilif 
llcvalilf, nttfsls to the tin I tliat "'ll proUtulilc uses hate 
iK'cti doti'lniicd for tlif utlli/.alliin of sawdiisl 

I'Toni manufac turlug soap and fntilirs'rs to the purl 
li(ati(in Ilf gas and In lefttrini: Horal (‘inlilcins, the range 
(it Its n'rover.i Is well-nigh llmltlrss (Jrt'en sawdust, 
liarrlng Its ('(insiiiDptidii us fuel, is narrowly restrieled 
III utlll/atidii Once dried, however, the pulverized 
parti<li-s an* aduiited to a half-hiin(in*d uses Com 
inerelttl eiin(,H'rns In large eilles have made Its recovery 
u luisInesN, invading wood-working esfali- 
llshiueiits, planing mills, sash and door 
fac'torles, and furniture establUhmcuts for 
the hitherto aieiuuulntod heaps of refust* 

The nialerlal Is transisirtisl to the plant 
of the sawdust eompuny lu wagons and 
delivered to the ultimate consumer In 
hugs or hulk (iinsigumeiits Sawdust Is 
graded with resiiect to siK'cles and fine¬ 
ness, the latter rispilreuienta being In 
sured by alfling screens capable of jleld- 
iag varying degrees of fineness actnird 
ing to a diverse market Uesaw sawdust 
may lie one classiHi atlon while particles 
from sauilliig uiuehilies eolistltute an¬ 
other grade The latter Is desvrilM’d as 
wissl Hour, although radleally differing 
from the prisluct eraplojtsl by manufac¬ 
turers of explosives and makers of 
liuoleum 

The utilization of sawdust In the man¬ 
ufacture of fuel hrlQuets is in Its Infiincy One eom- 
merclul plant in I>os Angeles, Cal , is In oiieratlnn, and 
a similar establishment has lieeii erected in Vunisiuver 
The hrlijucts are fashioned lu cvlludrtcnl shape, are 
throe and one half inches in (lianictcr, and of varjlng 
lengths, with IL’ indies prescribed ns a happy medium 
SiKs-lal machiiics are iiur(.hasuble, and Kuroiie is pro 
during lire lighters from sawdust 'I'he latter is sand 
•wuhed with rosin oi pitch and traiisfornied into com 
pact cakes, which arc scored to [lernilt small jiicces to 
la* liroUcn off with case Mlladv's fur Is not impcr 
vioiis to the refining liifluenco of the pulveri/cd ma 
Icrlal as the saw* rips lls wav llirough huge inonorchs 
(it the forest Furs arc rciiovulcd liy ticlng tiimliled In 
(iMims where sawdust ai^ls ns an ahsorlicnt in extract 
ing grea.se and dirt 

Hams, baton, fish, and sausage mnj la* phklisl or 
(iinsl under the smouldering fires of hardwood bhaks 
and sawdust A desirable flavor Is thus Impnrttsl and 
the preservative iiuallties of these products strength- 


emsl The m(*at nhsorhs the smoke from four to five 
(lays while the toiniM*rature hovers around 7."i degrees 
Fahrenheit The method eon la* hastened bv Increas¬ 
ing the temia'rature While green hickory sawdust 
U a iKipuliir favoriti*, partliles from the maple, oak, 
walnut and even inahognn.v, have their aclherents 
Widespread use is made of sawmill refuse as an ah 
sorbent on floors, meat and fish markets, hotels, abat¬ 
toirs, machine shops, garaigtR, factories and warclioui«*8 
being (onsnmers in this iia||tculnr The nlmndoned or 
r('coiiverU*d barroom once Was a claimant of the ma¬ 
terial ns an nbsorlieiit on floors of minor eonseguenee. 
although used In some inatanies, is Its adaptation ns an 
extinguisher of oil Area. l>rj sawdust Is employed 
effectively for cleaning and drying metnla The latter 
when cleaned lu a pickling bath, or when subjected to 
a iilatlng solution, or greasy pieces produced on auto- 
luatK machluery lu which they are deluged with a 
stream of oil, may be dried In sawdust and polished to 
a most pleasing effect when subjected to agitation 


and more or less Intense friction In a tumbling barrel. 

As a tieddlng in stables the subject of this article has 
a limited use, although shavings have excessive claims. 
The former Is considered a lH«iter ahaorbent Twenty 
concerns In the United States make and lay composition 
flooring, which Is constituted of a base of magnesium 
oxychloride, formed by the reaction between magne¬ 
sium oxide and magneatum chloride Substances oerv- 
liig ns fillers are of a var^g character, but aawdust 
IS one Us percentage In comjHisitlon floorings varies 
from 4 to aa high as 60. Ethyl alcohol has long been 
H proiiuct of sawmill wasteN-the material being Inserted 
into rotary digesters, and treated with dilute add at 
a high tcinperntnre, thus converting the cellnlose Into 
fcrmentnhle sugars. These are then seivarated and 
fermented Into alcohol There are promising develop- 
iiieiils under way looking to the destructive dlsUllatlon 
of hardwood sawdust though commercial operations 
have no tangible support. Hardening and annealing of 
metals Is another very limited method of atlllalng 


waste from th(> huzsing saw the product acts as an 
insulator lu avoiding too ruiild C(S)ling of steel 

In the consignment of canned goods, ns well as 
fragile articles, sawdust is a protector It affords In¬ 
sulating Influences In cold climates and thereby prevents 
the freezing tif liquids in transit. Likewise, the ma 
U'rial is suitable for Insulation purposes In the con¬ 
striction of Ice bouses, refrigerator cars, and storage 
houses Sound-dendening la a term associated with the 
offerings of the sawmill but other materials have dls 
placed its use lu this particular Meat Is shipped In 
Europe b,v this prescription "Entire unltoweled cat¬ 
tle or large suitable severed pieces are sprinkled with 
acetic acid and then packed and transported in saw¬ 
dust Impregnated with cooking salt and sterlllaed" 
(Jraiics from California (*our»e their slg sag routes 
across the continent when enveloiied In sifted redwood 
sawdust Soaps, recommetidetl for use by mechanics, 
are on the market, sawdust tielng their major ingre¬ 
dient Waste from the lumberman's equipment is fre¬ 
quently used lu a jianly charred state 
either alone or mlxevl with wood aabee 
as a fertilizer 

In at least one Instance, sawdust has 
displaced sand In the making of a cement 
barn floor The toatimony snbtscrlbea to 
Its merits which consist of warmth and 
a minimum of wearing on the hoofs of 
cattle It likewise shares the distinction 
with finely chopped straw as a filler in 
hurtling clay products. It meets the re¬ 
quirements of the manufacturer of porous 
clay bricks and tile for some snbstance 
for consumption during the burning and 
thereby leave the finished product filled 
with fine cavities or pores Purification 
Itoxes filled with a mixture of Iron oxide 
and shavings are used in coal gas plants 
and producer gas planU for removing the 
sulfur from the gas Experiments are 
being made in producing paving blocks 
and some asphaltic binder from this pulverised wood, 
although results are not yet avalUble, One plant In 
the United States Is producing oxalic acid from saw¬ 
dust, and the product has commercial possibilities In 
the manufaq^re of carborundum and calcium carbide 
Charred sawdust In the electric furnace is the method 
of approach The drying of fresh concrete can he de¬ 
layed by spreading a layer of the waste from the lum¬ 
ber mills to a depth of three or four inches. 

PlanU have been erected In the Pacific Northwest 
with the view of producing a gas of high calorific 
value from the distillation of wood under high temper¬ 
atures, Such plants bear similarity to ordinary coal 
gas equipment, the wood being distilled In gas retorts 
The resulting charcoal can be consumed dlreqtly under 
the ovens, or can be burned In a water gss plant, the 
gas from which can be diverted Into the mains. Oat¬ 
meal wallpaper utilises sawdust for iU distinctive sur¬ 
face, while It Is employed In decorative lettering In a 
fashion similar to the manufacture of raised wall paper. 


r HOSE of ui lt>ho are acquainted mth the old-fashioned lumber¬ 
ing operations mi// have a vivid mental picture of an abandoned 
temporarn mdl-sile carpeted with a foot or even more of the saw¬ 
dust of jieilcrjwoi Thu substance mai in good fact more or less of a 
nuuance, nothing could be done with tt, nothing could be done to i( 
save burning; and no profitable meam of doing this was at hand. To¬ 
day, however, lumbering is on a diferenl scale, and the sawdust is 
available at a given poini in such quantities that means for burning ii 
not alone economically, but with actual utility, are easily at hand. Yet 
such is the rapid march of scierxe that the sawmill man is by no mearu 
obhged to use his wood meal for fuel. Half a hundred other and better 
uses are open to him; and it is mainly of these that Mr. Winters tells 
us .— The Editor, 
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s'Bojt Car a 
Dump Car aa Well 

I N order to Increase tbe 
uses to which the nenal 
box car may be put, there 
has recently appeared a new 
type of box car In which 
sp^al hopper bottoms are 
provided. The details of 
these hopper bottoms are 
brooeht out In the two ac¬ 
companying views, which 
show, first the outside hop¬ 
per and chute arrangement 
and secondly, the hopper 
trap dooM and frame Inside the car 
It Is hoped that this new eonatnictlon will materially 
facilitate tbe handling of grain and other loose ma¬ 
terials In box cars. By removing a pin the bottom 
of I be car opens up and the contents come through the 
chute on either side of the tracks. There Is no oi>eulng 
mechanism, the doors being closed and oiKmed by a 
simple locking-bar arrangement If tbe contents can¬ 
not be dumped through the hop|K-r, then the car la 
used In the same manner as tbe ordinary 
box cars, being provided with the same 
kind of side doors. 

Tank Scows for Live Fish 

F OUK blnnt noee<l scows arrived In 
New York harbor the other day. after 
a twenty-four day voyage down the coast 
from Queliec, Canada They uimired at 
the docks .of the Fulton fish market, and 
there unloaded their cargo of 2(X1,000 
Itouuda of live cels 

Now theue scows are no ordinary plod¬ 
ders, but are (he first live-fish curriers In 
the Western Hemisphere Theii appear¬ 
ance marks the l>eglnulng of an attempt 
to supply the American housewife with 
live fish Instead of fish which has been 
dead for a Heck or more The designer 
of these fish carriers Is <j<ittfrle<i Fried¬ 
richs, who in addition, Is director and 
part owner of the enterprise. They are 
Iiatteriied after Scandinavian and Herman 
models, di>clarea Captain Friedrichs 
“They are simply long narrow rafts,” 
he explained "Water-tight compartments 
at both ends enable them to float. Be¬ 
tween these compartments at the extrem¬ 
ities, there arc s<‘venteun smaller ones 
through which the s(>a is passing all the 
time. In these tbe fish are kept, and swim 
about. The holes In the sides which ad¬ 
mit tlie sea are not large enough to iwr- 
uilt the fish to escape." 

That, In brief, is the principle on which 
the vessels were built Three of them 
are 110 feet long, and the fourth Is about 
half this length, or 46 feet The smallest 
of tbe fleet has two gasoline engines which enable It to 
travel under Its own power, whereas the others ha^e 
only a rude steering gear and are compelled to depend 
on a tug. 

In Qnlet water, however, and wlUi a fair wind, the 
larger scows can dispense with towage, for each scow 
carrlas a twenty-flve-foot roast, from which a simple 
lateen sail may be flown. Tbe sail Is nseful In navigat¬ 
ing rivers and as an aid to steering when at sea 



Outside and inside views of the hopper aechanisn of (he new box cars provided with damping facilities 


water-tight, alr-fliled space for the puipone of giving 
buoyancy This Is more than snfflclent for ibe pur- 
iweo: In fact, the wood used In the construction was 
so new and untried that it was necessary to odd no 
loss than five tons of ballast to each scow 
The woimI used In tbe scons is British Columliia fir 
All of each vesecl, not even exveptlng the bottom of 
the tanks, is tsmstrueted of this wood A metui con¬ 
struction would prove Injurious to the fish, according 


Ismrd This Is hard work 
at any time, and it was es 
peclally hard on the recent 
voyage, due to tbe fact that 
there was only a skeleton 
( row aboard There la pro- 
visloti for a crew of fifteen 
including the captain, aboard 
the scows 

The eels which were 
brought to New York on tbe 
rets-nt voyage were tiinglit 
by means of 1.50-foot traps 
stretched across thi- .St 
1-awrence Itiver Tbe eels 
swlniinlng down stream 
IPS which are made up of closel.v- 
ire This wire cuts off th(*lr re¬ 
wind ibelr way Into a box like ar- 
hlch they can tic scooped by the 



swim Into the tr 
meshed chicken t 
treat and the fish 
rangement from 
trapper. 

A small vessel with a sharp jirow, hiillt with tanks tor 
containing live fish, I'ollcds ci Is nt the various trails 
and then discharge their collections Into the scows 
which wait day after dav until their tanks arc full 

Heating Water with Exhaust or 
Live Steam 

T HFUE has reivnlly heen placed on the 
market the ingimlous storage healer 
shown in the occoniiiany ing drawing which 
Ik intended to furnish hot water in hotels, 
apartment hoiis<>s, fnctories, etc Exhauat 
or live steam Is sappUetl to the heating 
element, where it condenses and heats the 
water in the tank 

The storage tyite heaters insure n reser¬ 
voir of hot water nt all times In their 
general form they have liecii e 


lU'lUer 


the iiresen 


Two tank scows which recently carried a large supply of fresh fish from 
Quebec to Now York City 


CapUin Friedrichs asserts that next yeai 
the three large scows with 
englnos, thereby' bestowing 
on each craft the power of 
self •propulsion. 

The watiT-tlglit compart- 
menta, both forward and 
aft, are utilised as steeping 
quarters for the crew. 

These are marked by deck 
houses rising above the 
deck level to a helidit of six 
feet. Each bouse contains 
accommodations for two 
men and an oil stove on 
which food may be prepared. 

Tbe men "gmb" for them¬ 
selves. 

From the end of the ship 
to the point where the flsh- 
contalnlng compartments be¬ 
gin, tbe distance Is ten feet. 

On itch scow there la, 
therefore, twenty feet of 




to Mr. Friedrichs The tanks taper from the deck 
width or beam of twelve feet to the width at the 
base of ten feet Their depth is three feet which 
Is the draught of tbe scows. The opening of the tanks 
on dei'k is two and a half feet, and the opening is 
covered and barred In a manner similar to hatches 
aboard other vessels 

The hatch covers are thrown off at sea and the fish 
examined by means of long hand nets. The fish that 
have died or fallen sick are sortwl out and east over¬ 


• dejinrts from the general iinictice 
ns reg.inis tbe eimstrm tUm ot tin heat 
lug surface It has been standard priK- 
ti(c ti) use U tiils's for the hrnting cle¬ 
ment of a storage beater Careful study 
and eviKTimcnlatioii have estalilislied tbe 
fact that iiriKlkally all of the work of 
heating Is done in the upper or outgoing 
portion of Hie F-tiilie, and that the lower 
row or rettirn portion of the IT tube slm 
ply nets as a dram pi[H‘ and returns the 
eondensed steam to the steam head It 
Is. therefore, obvious that In a F tulic 
beater prin In ally liiilf of the tubing is 
ustdess as a heating mi'dltim 

Furthermore, a certain volume of sleam, 
when condensed, will occtipv only almut 
l/KKH) of the volume of the steam There¬ 
fore, the large area of drain tuliea in the 
ll-tnbe tvpe of heater is absolutely un- 
insessary and waste material 

The present storage heater Is designed 
with a certain iiumlier of straight tuties 
it, and these tulies are of sufficient 



In the steam e 
length to insure that the required heating will lie taken 
care of and all of the steam will be eondensed when It 
reaches tlie rear end of these beating tubes It Is there¬ 
fore ner-essary to provide only a sufficient area of drain 
tube si-ctloii to carry the condensation back to the steam 
head 

The beating surface (sinslsts of seamless drawn brass 
tulles expanded Into a fixed tulie plate at one end, and 
a floating tube plate at tbe other end, permitting ex¬ 
pansion and contraction of 
tabes without strain of the 
tube Joints This straight 
tulie construction, as con¬ 
trasted with F tulie, elimi¬ 
nates the neoessity for re¬ 
moval and Bcrapplug ot a 
large ixirtlon of the tul>e 
siirfais* to replace ati Inner 
tiilK-, IIS ts the case in U- 
tiihe construction These 
Ktrslglit tubes are nil of the 
Mime length, and this re¬ 
duces the simn's necessary 

In fact iiermits the purchase 


features of 


dearly brought c 
heleil In the ae< 
drawing 
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The Musical Hospital 

How Flattened and Fracrtured Brass, Wood and Stringed Instruments Are Repaired 

By Albert A. Hopkins 


inwfniriiem, tor ihi' uroiiT jmhlU' Jlkt's on 
Hilt not oiil.\ wlthiiut (iHiits lint lilKlily piillsliHiI 
(1 nM whII HoriiH coiiih in ln'iit out of nil mIihiih 
losi lIlHrallv UM flnl an the iirovorhlal |tuiuuke 
t tlioiiKlil woiiUl lie to loiiMiKii tliH OUCH tuneful 



Tools for takinir out dents In brass musical instruments. The balls t 
nucressivc sizes and are introduced into the bells and tubes 
and the dents hammered out 


■eat iiulilic likes an enreass to the eellar of the junk man as old brass, 

liut lilKlily polished but not so does the musical lustrument repairer con- 

ent out of all .shape siiler It Men In this trade are of unusual Intelllgeuce 

proverbial puiuuke and withal have a great love for their work The 

Kii the once tuneful most liiterestinK oiMTUtlon Is the tnklng out of dents and 

_the reformliiB of llnttened horns without 

unbrazlng the bolls This is accotupllshed 
liy u series of otlinders or rather portions 
of H.vllndfrs, balls, washers and odd- 
sliHiKsi piHHHS of metal of ifradflatcd size 
which arc IntrodinsHl Into the bell, tube 
or slide All sixes are provided so that 
no mla* Is too small, special hammers do 
the rest after the balls are wedged In and 
denis are thus i>erfectl.v obliterated. One 
Ilf our engnn lugs shows a rather full out- 
lit of tools for tills iiuriiose Of course 
vahes Issomc woMi, leaky and otherwis<> 
out of order and here other siHH'Inllsts are 
called in, a mail wbo works on piston 
valM's larclj repairs circular valves and 
vice versa ’I'lic wood-wind shop adjoins 
and is not ns plcturestpie us Is the lirnss 
shop, neither Is the string shop, hut the 
results ohtaiiM'd In the latter me most 
evtraordliiarv of all A violin, a viola, a 
violiiiicello or a doiihimlinss Is sometimes 
put out of commission hv an accident 
dents and polishing band horns such ns an nutomohlle running over It 

- Almost niiv virtuoso will tell you that his 

itistnimciif was Improved In tone after a 
had smash-up and sulise<|iient reimlr We 
do not lielleve tlinl Is true, as a rule, but 
there are lascs which ('crialnly go to 
pro\ e It 

There me (ortiiiu technical terms, as 
the hill k, Im'IIv and sides, to lio considered, 
for the violin (otitiiins in Its interior a 
mass of nlr whhh Is let out b.v the /■/ 
lioleM There Is also the net k, scroll, the 
liriilgo, the pegs and the strings, and, last 
hill not least, the varnish wlileh plays 
sneh an Imtiortaiit part In the tone If a 
hndge tailpiece oi the neck anil seroll 
are destrovtsi li is an easy matter to re- 
liliKsi them , lull not so lla- hack, belly and 
sides, which are made of sensonevi wimkI 
sometimes hiimlnsls of >ears old The 
tools of the violin niiiket are pf'ciillar and 
consist of ihose whhh would be found In 
^ niiv cabinetmaker's slio|i. plus iron elarops, 
rW siraiK’rs, oval tilaiies (often of minute 
inatrumenta. live balls are In I'urHIng gages, 

ito the bells and tubes other ajH-vinl tools, 

■ed out i (Utnlnini'it <m imt/c 
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htU' New m*ffnetomctrr dpAlarncfl by tbo Butprh of StundJirda for rnnklnir n nicfcimrement of th^ mfltrnotir moment of tbc no<vilo syrtinri Cmtfr- A wtAndRrd compass K\pht Compass 

lesiinu stand dcvelniud for drtcrminlnsr the calibration erroi of comimsi»«‘B Two tcli scopcN nit rni|ilo><Ml ftir smhlinir on iht tornpatin untlri list 

Some of the equipment uned by the Bureau of Standards in leKlinjc mairnelu (umpaHses 


Testing Magnetic Compaases 

A liTHOTMJH tilt* Kul(J('(t (if tt'BtiiiK mttciiPih poui- 
. iiHNKPh wiiN ftrNt biiiaclK'tl li\ till' NiUliniitl Ilnrputi 
«if SrniKlnnts uiulcr the (‘xiccnclis of wur, oomphInK 
witli roipicHts from the W'jir IH'parliiioiit imil tlio 
I'liitod StiiK'M Shipiilutf Itonrd, llio liiM‘«(l({utloiiK rovonl 
infonmUlon no Iokk iitiplli nlilo In poaco than In flic dayh 
ol liaman wrcckajt'' The atiidicK invohliii; the eon- 
alnietlon of xiK'elal lesllii« iiiiiiaratiiH, ohservullona aa 
to the hohavlor of.vaniiiu t\poK of iil'ititiini'nla, and 
llie laTtoi main ox of iiidlTldiial eomiiaMw'H, are aeeontn- 
atixl hv reason of (he deailli id scieiitllte data relntitlK 
to maciietlc lompasHes pre\ Ions to Hiew e\perlmentH 
Of (intslandini; Interest peihaps, in eonneetlon with 
the (estlriK of lonipasses Is (he desimilni; and Installa 
tion liv the Itnrean of Standards of spei'lnl eiinlpmont 
a nnimietometi'r for nniklnit a direi t measuiemoni of 
the ninKiietii momenl of the needle sthtoin It h 
Sanford, a plnsnlst of the Ilniean of StandurdH, teeh- 
nieall.v desirihew (he aiiparatiis as a suMpeiided ststem 
which carries Ix'sldes the needle a isineave mirror and 
an nluininnm vane w-lilili swings in an enclosisl I'harn 
her and servos to damiK'ii tiie osiHlutioiis and hrini: 
llie system qnleklv to resl A permanent macrief, ad- 
jnstahle in position hv means of w’hleli orientation and 
sensitivity of the siisiionded niSHlle tan 1 k' eontrolUsl. Is 
mimnliHl on the Instrument Wlieii the enntrol majmet 
Is so stationed tlint the noodle assumes an east west 
liositinn it Is |)osslhl(> to determine the mamietie mo 
ment to n docriM" of aienrac) aiiproxlniatlriK five i>er 
eont withoni arrestliiK the loiniiuss card The latter is 
dlllliult of attainment In llipild (lllod eonipasses '|•he 
mnBnetometer is mounted, wltli the snspoiided niaslle at 
the center of a laike (oll of known eonstanls, tints fa 
illllatliiK eallliratloii A snpisirt Is ,i IIMore ol the 
iiistninient for holdiiit; iierinnnent liar niaiinets used 
for (ointH-nsutlnK or adjustinc toiuiiasses 
'I'lie prosetii'e of uiaBiietlc ilistiirhaiiees soiuewliat 
hampered the tests at the Bureau of Standards a 
factor resiMinslIih" foi aieuracv not In eviess of the 
per cent I’Ivnt frlidon, mlihratlon, {M'rlod, and dami>- 
Ing are tiie eharnt terlstles aronud wlileli the tesllm: 
ot rnnknetle eomimsws revolves KveessMe jilvot I'rli 
tion mav resnll either from liilnry or lm]ierfeet male 
rials, or from sliahhv worktnansltlp Senslitveness to 
sltRht ehnnKCH of direction is tiie ohject soiibIiI hv tiie 
idvot frh tton test Tile method of tesi eonsists of de 
tli>etlnK the (ompasti hy a sniiill specified anttle, and 
determining the dlfferenee in leiiiling hefore nnd aflei 
the detieetioii Tiie test Is re|>eafed, the eompass howl 
lielug oriented in vurviiig dinsdions 

A simple testing stand, as illnstrated h\ one of the 
phofoBrnplis, was ('()iistrnetc>d for detonninlnK the enll- 
hratlon error of rotnpnsses Tin* talilc eao tie rotated 
nlsMit a vertical avis, grailiintiMl arotitiil Its elreumfer 
euee so that any angle which It mnv b*- turned can l>e 
read hy means of an adjustable Index 'I'lie use of a 
vernier Insurv'S the reading of angles to 0 1°, Two lole 
scopes, Htatlomsi on nprlglits, are employed for sighting 
on the eonninsB under teat A small coll Is usih! for 
defleetlng the compass wiiilo testing pivot friction, 
period, and damping. Compasses having vertical cards 
when tested, ueeesaltate a raodlfli'ntlon of the sighting 
arrangement. When testing for cnllbmtlon, the comimss 


lb plaieil on UiN Htnud and tiie telcsciipes fmnsed on 
the not lit and south polnt#,of the latil !■ ort liw Ith llie 
(onipasH lieing tested is removisl to a distiinie anil the 
sliuidiinl isimpass is Blven a liertli on (lie stand It 
is iiilsed or lowered by iiegnliation of an adjustalile 
stand till tiie Index line is In tocus 'I’lie leleseopes 
are free from molestation nftei tiie initial adjustiiieiil 
'I'lie talile is oriented so that the Image of the liiilex 
line oa llie standard compass Is in unison with the 
cross hairs of the telescoiies 'I'he niljiistahle inilev 
Is set to /.ero nnd (lamped t Uiee the tahh index has 
li(*eii adjusted hj means pf the standard eompass llie 
Instrument to Ih‘ tested Ip reidausl on (lie slainl and 
the error on the north benilliig determined hv iiurliig 
th(‘ dlfferenee hetween the compass rending nnd the 
Index leiidiug 'riie cnllhriition ermr is the ilillereiii e 
hetvvein llie reading of tile i oinpass and (lie eorieet 
lending on anv heading 

I’lie so-(alled • perlisl" oi time of osiillaiion of a 
(onipasK depends upon flic moment of Inertia of the 
(iiril, the mngneile moments of the ii(>edlc.s, nnd the 
hnrigontnl inlensltv of the magneln held '1 he test 
IS nmd(‘ hv a slop wntc'li nnd iiiivlllaiv magnet oi coll 
to start tile eompass swinging '1 he card Is set hwingliig 
nnd tiie lime observed for the half pi'rlod or the iiiin- 



U. S. Submarine “L-1” partly eubmerged and being 
towed to a repair atation 


pli ti iH'iliiil IIS bpi 1 Itii iilloiih imiv iniliiiile 'I'lie iS'rlod 
Is laki n as twnr the tliin wlilili elapses hetween Mie- 
(isslve Iransits of ilie i.inl iii o|ipijM(e iliieitloiis 
thniiigli Its posilliin of eipiilllii him when releiiM'il from 
an initial ilelleilioii of 11° '1 he milliisl of determlu- 

iiig the dnmiiliig 111 a mat me i umiiass is to llnd ihe ratio 
111 two stiiiesstve swings on the sjune side of the 
eipilllhrlnm 

A New American Clay for Loading I’apei 

A lll(illl\ (ohiailal (lii\ wliiiii evisls in Ittrge de- 
Iiosits in tile Intel linaiiitaili legions ol llie ( nited 
stales Ims lieeii lonnil h\ the I iilleil .sttatis I'orest 
I’loiluils l,.iliiii,iliir\ to he valiiahle as a loailing ma¬ 
terial lor giving linisli anil piinliiig ipialitles to hook 
paper When tins ilav Is nseil in i imjniii I ion with 
Ihigllsli iliin.i (I.IV Ihi leleiilleli of the Kngllsli iliiv 
Is matcilallv iiiiiiaseil anil Ihe jaiper iiriHlnced lias a 
superior finish and nii|K-ai nine, ami a more velvety 
feel 'Ihe ailmixlnie of this i lav slniiliiilv liniiroves 
the i(l(>ntion of (ithei tilliis and is espei lalh ilestiahle 
with some whiih li.ivi ii low letintlon 

'Ihe ahilif.v 111 (he new il.iv to leniaiii In snsiamslon 
inav make feasible tin inslallateni in pniH'r mills of 
a (s'litra! mlving plaid. Inim whnli the loading ma 
tenal I. in la piped a eunsldeiahle illstame to the 
heaters wiliiiau (hmger of setting in (logging ol the 
liilie Inns, ami with tlie nssniaiiie that the eoiieentra- 
liiai will lemiin uniform 'Ihe proisTtles and use of 
the new liiiiiling matin liil aie more liilly desenhed in a 
lepoil whiili mav he olitained ftnin the laboratory on 

A Submarine in Trouble 

(^nt.MAltlMCs, llki all otliei sldjis ,ii Die sea have 
O then inaihlcs indeisl, smile )ieoi)le are liKlim-d 
|e Ihmk Dial Diev have mine than their share Itiil we 
nmsi leminiihei that, in the veiv nainri- of things, Ihe 
haiiilllng III a snlnnarme is a fai imne diltlinll miitter 
II an the I on till! and nav Igat mn ol ships ul the surfai e 
Bi mllfol inveiiDon llnnigh the perlMsi|«- is, the view 
vvlilih Is iihlaineil is not so eomiilete as that of Ihe 
iiiptam on the bridge and a search of the reiorils 
will piiihahiv sliovv Dial niosi Injuries to snlinailncs 
liv (olllslon have laiitrrisl when ihesc llllle ir.ilt were 
suinnergisi 

Tile aecomiainv mg iihologi apli shows wind ha|iiieni(l 
to "1 1” when she wns ii wising off the Ileliiware laju's 
Wla>re she was innimed hv the steam iillol hoal ' I’hlla 
oel)ilila" and her hull was hri'iii lied Now the jierfora 
Don of lier hull Is ,i vmv siilous mattin for a sulnna 
rine, If ladv for Die reason that bin lesinve hnovimiv 
is <Hnii|iarnl Iv elv limited and anv i laisiderahle Inrush 
Ilf wiilei Is sine to iirove mine than her pniiuis or otlier 
vvatin expelling means laii tiiki laie of In Diis paitii 
niar i use the hoal was saved hv tier iinninimdii nin 
iiliig liei on the heaih m Da Inimi i liarhoi ol Die I>ela 
wale hieiikvvatei l)m \lew wimli wi present Is laken 

looking nfl, and Die ..I Die after porDini 

ol Die boat IS due to Die fait lliat hei engine room Is 
flooded wIDi siweral fei t ol waler I ortnnalelv, none 
of the I row was mjnreil, and at Die lime Dial imr plio 
tograph was taken imnnls'rs id the irew are on deck 
and the rescue boats are towing the submarine to a 
repair station 
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The Heavens in April, 1921 

The Tidal Friction and the Toll It Takes 
By Professor Henry Norris Russell, Ph.D. 


’ iH ulwiijn Mdinotlilnt; sBtlsfactory about the 
iliiK up" ut II H( ieutlBc prolilcm--the leaving 
nil II well (inlereil stale tliiK we uinj feel lh»t, 
reseiil, iiolliliig more need he snld , and such 
le 1 h the more pleasing when the problem has 
onlatiiiuling and baa almost been given nii as 


A Verj beautiful exnmiile of such suceess is afforded 
b.v the old guestlon of the InlluenCP of tidal frletlon 
niMiu the rotation of the earth and the motion of the 
moon Known In IN main outlines for more than a 
eenliirv, IbN problem has remained perplexing until 
wllblii the past few years, when it has been "cleaned 
up' in admirable stvle by the aithlly of three ICnglish 
astronomers—Dr Fotheringham of Oxford, I'r Taylor 
of Oiimbridge, and Dr .leltreys of Manehester 

'I'he mutter has laen mentioned In these columns 
more than oueo in past years, but It may lie worth 
while to go over It brletly again l'’rom the days of 
Halley It has been known that the moon Is moving 
around the heaxens at a slightly more rapid rate now 
than In the iliijs of (Ireoee and Home There are a good 
many ancient records of eclipses of the 
sun and moon, and upon comparing these 
olMtervatlons with the positions calcu¬ 
lated hv reckoning huckward with the 
present rates of motion twhkh are very 
accurately delermlncdl, we Hud dlscord- 
itnet's which can tie explulmsl only hy a 
slow, steady change in the rate of the 


was left to Dr Fotherlngtaani It was a very difficult 
work, demanding n thorough knowledge of classical lit- 
erature ami archaeology, In order to Interpret cor¬ 
rectly the fragmentary and confused records which are 
all that remain to os; and at the same time a mastery 
of the Intricate calculatlon»/whiob are always required 
in following the motions of the moon. But In a series 
of masterly paficrs the whole of the existing material 
was handled, with the very satisfactory result that all 
the various sorts of records—eclipses of the sun and 
of the moon, observations of the position of the moon 
with respect to the stars, and wj on—could be satisned, 
within reasonable limits of error, on the assumption 
that the sun moved 2" farther eastward In the heavens 
every century than In the century pretiedlng, while the 
similar excess of motion In the case' of the moon was 
21". Alsiiit 18* of the latter Is known to be due to 
the changes In the earth’s orbit, leaving 8' for the 
tidal Influence. 

The accordance of the results derived Independently 
from Iho various Sorts of aneicnt observations Is suffi¬ 
ciently gmsl to make it pracibally certain that the 


moon 




More than a century ago ],u[ilnce pro¬ 
vided the first explanation of this singular 
fad. showing that the slow change In the 
shaiie of the eiirfh's orhlt, due to the at¬ 
tractions of the jilnnets, would muse 
changes In the sun's altnntloii on the 
moon, and produce a gradual, though \crv 
slow, ai ccicrntlon of its motion At first 
It seemed as though this would completely 
account for the facts, hut later calcula¬ 
tions (which demand extreme lalwr and 
skill) showed clearly Hint onlv a part of 
the obsi'rved change could he explained In 
this way There remained an apparent 
Increase In the moon’s rate of motion, 
which could reasonably be explained only 
as arising actually from a griidiial slowing 
of the earth’s rotation The days being 
longer, the moon seems to go farther In 
a day. 

Now there Is a nail and obvious cause 
at work which might pnaltice such an ef¬ 
fect—the frbtlon of the tides us they rise 
and fall in the oceans and on the coasts 
of the world This friction Is steadily 
converting energy into the form of heat, 
aud it is therefore certain that It must 
gradually slow down I he motion from 
which It abstracts the energy—the rota¬ 
tion of the earth The theory of this 
tidal friction was thoroughly worked out 
by Sir (liMirge Darwin, wbo showed that 
as the earth came to rotate more and 
more slowly, the moon must Inevitably be 
driven, hy the same tidal forces, into an ever larger 
and larger orhlt, and that the length of the month must 
In this way Increase 

Under existing conditions, a simple calculation shows 
that the length of the day must be increasing at a 
greater proiMirtlonal rate tbaii ibut of the month, so 
that the number of days In a month diminishes, though, 
measured by an unvarying standard, both are longer 
than before. 

Days and Months 

Two outstanding questions, however, remained very 
difficult to answer First, at what rate the day Is 
growing longer; and second, whether the actual frb- 
tlon of the tides Is comi>etent to produce an observable 
effect The only way to answer the first question Is 
by a study of the ancient records of ecHimcs and other 
observations of the moon. Dr Cowell, of Greenwich, 
from such a study, concluded n doicn or more years 
ago that the sun, too, iiiq'ears to be slowly accelerating 
Its dallv motton--ns It ought to do if the days an* 
growing longer while the years are not. But a com¬ 
plete discussion of the available records of antiquity 



Tb« boi 
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earth U rotating more rtowly than It did two tbonMnd 
years ago, and that, at the end of eaab century, a day 
is longer by a little less than 1/800 of a second of time 
than It was at the beginning of the century. This wBl 
explain directly the apparent acceleration of the imn, 
and, when allowance is made for the change In the 
real length of the moon, will account (or the behavior 
of the moon, too 

Hence, from the obeervatlbnal side, the prohlem ap¬ 
pears to be well cleared up. But the theoretical Im¬ 
plications of this minntr change in the length of the 
day are startling. The earth Is so massive, and Its 
rotation so rapid—a- point on the eqnator moving at 
more than a thousand miles per hour—that even a very 
small change demands an enormous alteration In its 
energy. A straightforward calculation, tbon|b one In¬ 
volving the use of very large numliers, shows that to 
lengthen the day hy 1/800 of a second In a centory de¬ 
mands the ahatractloQ of energy from the earth's rota¬ 
tion at a rate correspoodlng to the action of about 
two and one-half billion horsepower contlnnonsly dur¬ 
ing the whole time I Until wlthlq the past few years, 
It seemed very doubtful that the friction of the tides 


Horsepower hf the BlUions 

In the deep sea, where the water rises and falls but 
a few feet, and the currents are slow, there Is very 
lltttle friction; but near tl>e coast, where powerful 
currents mn In shallow water, the slttiatlon is dlflerent. 
There are few parts of the sea where the depths tides 
aud cnrrwits are well enough known to permit of even 
a roughly acenrate calculation. But Dr. Taylor, taking 
the comparatively complete data for the Irlah Sea. 
showed that in that small area alone the tidal currents 
dissipated energy enough to account for about two per 
cent of the whole amount demanded by theory. Dr. 
Jeffreys, following his lead, has collected such Infor¬ 
mation as was available about the tides and curreats In 
shallow seas, nil over tl»e world; and has calculated 
the rate of dissipation of energy Into beat by the fric¬ 
tion. His resnlts are altogether remarkable. 

High tides, of course, go with strong friction; but 
even more imivortant are strong currents over large 
ureas of fairly shallow water (fifty fath¬ 
oms or less) The enormous tides of the 
Bay of Fundy, for example, use up on 
the average atanit flO million horseiHiwer 
The tides In the channels between the 
Arctic Islands west of Greenland, which 
rise fairly high and are accompanied by 
very stning currents, apiiear to do about 
four tlmoa as much work; so that some 
H(W,<K)0.000 horsepower Is accounted for 
on the American aide of the North Atlan¬ 
tic. Dll the Euroiiean side the total effect 
of tidal friction apjiears to be about an 
groat, being localUed mainly in the nar¬ 
row sens which surround aud setiarate 
the British Isles 

The South Atlautii and Indian Oceans 
contribute relatively little, since there ore 
few shallow bays or gulfs along their 
shores Along the east coast of Asia, 
however, there are great areas of shallow 
water, and thesi', from Malacca Strait to 
the Sea of Okhotsk, contribute altogether 
some 4.'>(l million horsepower 
By far the most remarkable region in 
the world, however, Is Bering Sea, where 
tidal currents of unusual strength sweep 
In and out over very large areas of shal¬ 
low water The existing Information Is 
scanty, but enough to show pretty plainly 
that there Is more tidal friction iu these 
waters than In all the Seven Seas besides 
Dr. Jeffreys’ estimate of the work of 
friction here Is two billion horsepower, 
making a total for the world at large of 
three billion horsepower, In round nnm- 
bers. This is substantially equal to the 
amount required to explain the observed 
changes in the apparent motions of the 
sun and the moon. The agreement of the 
two figures Is all that could be hoped for 
In view of the incompleteness of the tidal 
data 

One or two Incidental researchee are at Interest. 
I'he real length of the sidereal month Is In¬ 
creasing each century by about 1/40 of a aecond of 
time. But since wu compute It with the actual day, and 
not with a day measured by an abmdateiy nniform 
time-piece, and since, at the end of a century, 27^ days 
have grown longer by 1/80 of a second, the month ap¬ 
pears to ns tp.,be sbortenteg by about 1/89 of a aecond 
per century. To the Increase In the real length ot the 
month corresponds an Increase in the moon’s average 
dtsUnce from the earth—at the rate of 7% per 
century I Minute as this appears, the rate at which 
work is done in pulling the moon away against the 
earth’s attraction Is equivalent to nearly 100,000,000 
horsepower acting continuously. 

The HeaveiM 

Turning from these recondite mattera to the famUtar 
face of the starry skies, our map Shows os that, at our 
chosen hoar of gating, we shall find the Great Bear 
almost overhead, bnt a little north of the aenlth. The 
line of the pointers leads us down to the Pole Star, 
and past It to Cassiopeia and Oepbens, low in the north. 

(Cotutnuad on pOfft Wd) 
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Optical' IVidGK with Electric Sparks 

By W. A. KlKbali 

T he number of altematlona, per unit of time, of 
an electric spark Jumping between the termlnalB of 
u eparic gap can be determined b; proper aiiparatus in 
cages where the alternations are too rapid to Ih: de 
tected by the eye, If the apparatus can be mnde to 
send to the eye reflections that have frequencies slow 
enough to be received by the eye Ai)plylm! this prin 
ciple the writer constructed apparatus as follows 
From heavy cardboard, one side of which must he 
black, cot a circular disk 46 centimeters In illmnetci 
From white paper cut circular disks 4 6 centimeters In 
diameter. Arrange a row of 17 white disks equi dlstiinl 
apart on outer section of large black disk Arrange n 
seeond row of white disks Inside flrst, eleven in num¬ 
ber The third row of white disks, live In numlnT, win 
occupy rmnalnlng section of Urge black disk Care 
should be taken bo place the three rows of white disks 
(siuldlatant from each other as well as to have the 
white dl^s of each row equally spaced 
One could subatitute for tlw above a circular cut 
wooden disk, painted bladt and when dry palutlng 
smaller white circular disks on the black background 
If the claaa room or demonstration room Is first 
carefully darkened and the large disk Is placed on a 
rotating machine and rotated at varying speeds In 
front of an electric spark of sufflclent slw' to Illuminate 
the entire disk, many iLterestlng results can be obtalnctl 
By regulating the alternations of the miark and 
speed of rotation of the disk you will observe that u 
ct'rtaln speed of disk will cause one of the rows of 
white spots to appear to remain stationary while the 
other rows are moving. Again, if the operator should 
increase the speed of the disk be can miilto the 
row which previously seemed stationary move forwanl 
111 the same direction as the rotation of tlie disk, lly 
decreasing the speetl of rotation this row of white 
spots will move In the opposite direction While one 
row at a certain speed appears to move lu ouo dln.-ctlon 
another row will appear to move lu the opinisite di¬ 
rection and the third row may appear stntlonary. 

The effects that can be produced are Interesting and 
varied and the principles Involved are useful In ex¬ 
plaining to a group of students the reasons for different 
effects produced by moving pictures It is eus^ to ex¬ 
plain clearly why carriage wheels lu motion pictures 
appear to bo rotating backward at certain times and 
forward at other times during the same picture 
The sl*e of the large disk and number of sfiots In 
each row is of course optional. The larger the disk 
and the greater number of white spots and rows, the 
more varied the results and the more Interesting 

Redamation Project in Northeastern Brazil 

T he Itlario Official of October 80 contained decrees 
approving the contracts by the Inspectorla de Obraa 
Contra as Seccas with two English and one American 
Arms for the administration of the construction of 
dams. Irrigation canals, and other work judged neces¬ 
sary for the execution of the reclamation project 
These Arms will act as Government agents, purchasee 
being made for tlie account of the Inspectorla, Equip¬ 
ment will be purchased, when neoessary, by opening 
credits in New York. It Is planned to beglu oonstruc- 
tloD as soon as equ^iment and men can be brought 



A home-made apparatus used for class-room 
demonstration of the frequency of an electric spark 


on the ground. Oovernment funds for the (-omidctiou 
of the project have been annngcd At the present 
time the Federal Government bus -bl.lHHt contos <aali 
ullotteil to reelamatloii work, and the rciiuiliider of the 
liOO.lMX) c-ontoB appropriated will be raiseil bv a 2 per 
cent tuv on llraxll’s gross revenue, vvbidi It is esti¬ 
mated will bring another 40,fNSi contos per year, thus 
the total amounc will Ih: available in four or live years 



TykMaorva in life, a»-reconstructed by the 
Smitlwmiaii ecientists 


An Extinct Sea Lizard from Western Kansas 

By Charles W. Gilmore 

T he (balk deixisllM ol \m stern Kansas have long 
been famous on iiccoum of the great number and 
llie line stale of preservation of the fossil reuinlns 
tviiiiid In them Foi more thiiii fifty years collectors of 
fossils linve seiirebi-d llii' tlinik exposures for their 
bidden treasures Iteinaiiis of tlsb large and small, 
turtles, tootbeii liirds, lizards, both swimming and 
flying, and an oeeiisloual dlnosnurinn reptile have lieen 
the rewards of these inilefatigable liuulers 

The I'lilted Slales National Museum numbers uinong 
Its rarest tn-iisiires fossil remains of all of these 
several kinds of iiniinuls, but quile recently there has 
Is-eii liddtHl to the exhiblilon series the very flue sis'ci- 
iiieii of a swlmiiiiug oi sen lizard shown in the aeeom 
(laiijiiig Illustration This animal gov's under the name 
of Ti/loKatirun ptoilf/cr, and belongs to a group of ex- 
liiKt reptiles eommoiilv lallevl Mosnsaurs The mosa- 
smirs wore water living leptlles, vvitli long slender 
IsmIIcs having the limbs nnslilied into short swimming 
paddles, and u long )iovverfnl eoiiijvressed tail w-itli 
which they propelhsl theiiisel v I's through (he water 
liiiH siH*(imen, after munv w(*eks of the most iminstak- 
liig vare and skilful work, was eleiiiied from the In¬ 
vesting I hulk, Ibe broken parts ri'iialred and the miss¬ 
ing bones lestored, until ftnully the skeleloii was iirth 
ulntevl In the pose show'll It forms a wall iiiinel, the 
skeleton Is'lng in half relief, the dark lione of the siteci- 
iiiep standing out in hold (smlrusl against the light 
vellowish color of the liaekgronnd, which has been 
iimde ill imitation of the vellow ilialk in wlihh the 
s|s‘i linen was orlginullv found The pose adopted for 
the skeleton was laigeh determined hj tlie nirvevl 
III tleulaltsl sell ions of thi' bin khone ns found in the 
ground 

This spis linen was i olUs ted for the .National Miisi'iim 
bj tlie veteinn lolleilor of fossils, Mr t'harles H 
SternlsTg, on lliille t'leek, Logan ('oiint.v, Kansas, in 
1017 Ml Sleriiberg inul Ins tliree sons, all of whom 
have Ims'ii rtiisod iis fossil Ininteis, have lolleiUsl him 
dmis of these am lent moiisieis ami Ihe results of then 
dlstsivei les are to be found in all of the prim ipal 
liiiiseiiliis of the world, the iireseiit spei Imeii being still 
anotbci lontrihiition (o the si b nee to whltli tliey have 
given so nimh 

The Tuldsauni'i siieemien, ns now ixlilldtetj, measures 
ahotit twenty live feel In b'ugth, with a head that Is 
(.‘tree and oiie-liiiif feet long ’I’he largest of the Mosa- 
saiirs, however, soinetlmes attained a length of fort> 
fvH't. ami sm h an ainmiil would have a head fully five 
feet long Some of the small adult species were scarcely 
more thlili eight feet in length 
The sens that rolleti over Kuiisas in Cretaceous times 
(oiitalncd thousands of these animals, and In the chalk 
hluffs of that region their remains are In such a per 
ficl stale of preservation that we are not only ac¬ 
quainted with ihclr skeletal sirmture hut with tholr 
external apis:urnme as well Impressions made by the 
body ill tliesv- soft sediments liefore detsimposillon had 
s(‘t in have Is'cn foimd, showing that lu life they were 
covered with small ovcrlapiung scales In fact, small 
areas of skin Impressions were found with the Ttilotou- 
run s|>ooiiuen here discussed The most unusual dis¬ 
covery relating to the apiieurauce lu life of an animal 
long extinct, was the detection of color markings by 
(Continued on pope liSO) 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



lIsinK the bayonet ami acabbard to 
aplit wood for the amall Htove 


A New Role for the Bayonet 

I NCKMiUIS niimli. In KuroiH; have 
been workliiK nMThiDC ever sliji'e the 
nnniNlUc wiin hi);iu'(I and IxiHtllUloa 
oinwi'd, developing nil innnner of peace¬ 
ful INC* I'oi nuhtiin e(im)iinent Alunv 
of tfu'se Innnovntloii'J luid luInplntlonN 
lone Ix'i'U xliouii jn llicxi (oliiiiins, 
mid we lin\e (lie limonet w ood sjilll tei 
to add lo our puldlslud colleitioii 

'Ihls ... of ilie xlundiird 

l>a\onet siiildinid, llic Ijiiionei, niiil two 
nninlx'ix winch liold ttie hinonct mu) 
aiuliliuid tonethei mill pci nut ot 
moiintlnii them on ii wall nil nn 
ahow’n in the nci ompniiMiiK lUiiatrntlon 
A number of noli lies cut In the trout 
end of the siahlinrd periuil of holdinn 
n piei e of wood ot nut IcliKth In lilni e 
while the huvonet does the splltllnu 

The Parachute Tuined Toy 

W rt'jllN ttie past nionrh or two a 
new (rii'/e hns sprtiiiK up In the 
I links of Yniinf,' Anierii a, niimelj, tiny 
paiacluitcK whuh nIToid no end of 
aniiiscnient Vliilc there nrc several 
illfTereiit makes of these diniIntilUe (lai 
nehules on the nuirket, the liest one la 



WaitinjT for a paaalnff aubway train 
to Bend a blast up through the grating 
for the toy parachute 


made ot a llghl silk like imper of ex¬ 
treme toughness Jt niipenra that these 
jiarmhules wcie used h\ I’nltisl States 
At mi aviators for sendliiK down mea 
sages while In litglit, and coiiBO(]Uoritly 
iiimiiilai lined III \eiv large numbers 
Some enlerpilslng person, kliow'lng 
si.meihiiig aliont AmeiU'un boys and 
gills, niideilook to dispose of tile siir- 
pliis paper pnr.uluites to the toy stores 
I'loiii the veri first the para< liiites have 
laken the 1 oiiiigsrers h\ storm 

The Come-Apart Washer for 
Quick Repairs 

fllKN liny imrl of a machine is to 
\ V Im‘ lepahvd, the usual luaiiiier of 
imuidliig that lairt is to lake down the 
mm blue mid leilsseuihle ll aftei Ihe re¬ 
pair has heen ellected Tmlay, In uiiiiij 
eases mRchlues ilo not have to be tiiken 
down and mUeli time lost, especially 
when the repali Is nothing more serious 
than plaeing a new washer on a shaft 
lids saving In time and eOort is brought 


irew Is Hubjed to tall for every gas leak 
of conseijueuce lu the distrlcl 

The crews have fust, light trucks 
(spitpiied with special bodies, these huv- 
liig heen designed for the sjieclal needs 
of the service Km li truck curries a 
piitmotor for resuscitation of [lersons 
sufferiiig from luhiilatlou of smoko or 
gas, two gas musks for working In dense 
gus, smoke or even mnnuuila fumes; 
every tool needed for emergency work 
on gas pipes mid mains, Including 
wreiu ties, liars, liamiiicrs, etc , two fire 
extiiigulsliers, a Itulder for descending 
into cellars, iiimilioles mut the like, 
roiM's, chains, (iitile, ridiher boots and 
(Oats and n first aid kit In addition 
there are electilc toidies and such ma¬ 
terials as ate muessiiry for making tern- 
ponirv repairs for pnictlrnlly any kind 
of u gas leak The (‘(lulpment is sloretl 
III (siiiiparrmeuts which are qukkiv ac- 
(csslhle and ever.v part of the Iswly Is de¬ 
voted to storage of nselul apparatus 
and ei|ulpinent 



A washer that can be opened and 
placed without the necessity of taking 
down a shaft 


about b) a special wasbtT which opens 
up So that It tan lie sllppisl over a shaft 
There arc two designs of this wn.sher, 
namclv, one wdth a steel sldc-liitch, and 
the otlier with a brass over-latch Latch 
iind riveted parts are mnihlue cut, which 
makes for a perfect fit The washer Is 
dosed by means of a light blow with a 
liamuK'r or bv using a hammer and 
piim h oil tlic lop of the over-latch 

Trucks for Gas Rescue Service 
Work 

HAT Is ihiliiied to be one of the 
liest exmnples of standardlr.ed 
(S|Ulpiiieiit ill tile service of a puldlc 
Ri'rviie < orpoiiitloii is the fleet of light 
iriicks foi eiiiergeiu} woik that has 
been liistiilled b,\ tlie (las Compaiiv that 
serves Boston mid a luiiiitHT of tlie sur¬ 
rounding imiiib Ipalltles The (s)mpiiu.v 
has an eiiieigi'iicy depai liiieiit that )s 
IIS well oigiiHired us the file depurtiiieni 
of linv large eltv Jt Is exias ted to 
safeguard the citizens against iisplivxl- 
Hllon, explosions and the dmigers that 
iiiav develop frtuii fire, uud any ot the 
irevvs must he ready to Instuntlv re- 
spoiiil to anv form of call by day or 
nlghl t » ■. "f 

The depiirlineiit consists of 15 crews 
of Direr men paeli, whlih are stationed 
In .IS Mi.iiiv different sections of the city, 
IIS iieai Die ceiiti'rs of Die districts OS Is 
praclK.ilIj possible Km h ( rew Is pro¬ 
vided with Its own truck and responds 
to all alarms of fire In Its district In 
addilioti ii uinv be oidered to reinforce 
mioilier crew in the event of conditions 
that jin(‘ (rew (iimiot rxipc with RUi'h aB|,- 
a large lire, mi explosion, or similar dis¬ 
aster, prepared lo stmt off the gas sup¬ 
plies of liulldliigs or areas, to resuset- 
tale those who iiinv hi suffering from 
the efieft of gas Inhalation and each 


A Revolvintf Stand for the 
Christmas Tree 

N ot snilsfi(sl with the plain wooden 
and metal stuiids used with t'hrist 
mas D(s's mi Xnierban liiveiiloi lias de¬ 
veloped Die rather elahorute stand 
shown III the iieeouipaiiviiig illustration 
Tin hox (oiitaliis mi (■l(•(lll( motoi, 
vvIikIi Duns Dif shall tti.it (arrles the 
so( ki I at Dll' top of the box The elec 
trii light (oiiiiectlon is made by means 
of a plug and (<aiiie(ting cord haidlng to 
the box, and eoniliig out ot the motor- 
driven shaft Is II short coiineetiiig cord 



A Christmas tree stand that revolves 
the tree while the lights are on 


and soiket, in wlihh the plug from the 
( hrlstmas tree lights may lie plugged 
III tills niiinner the electric lights are 
(i|K'nited while the tree Is turning with 
out InlerfereiKe or interruption of any 
kind 

Motion Picture Portraif&*'fai 
Fifteen H^nutes . 

\ -iglLMLbys motion picture eamera 
.(X ifhiKtlfilSMiUBb seems absurd beegtipd 
wi are ais u.stomed to associate film 
with motiim picture photography But 
as II miltrer^ fact there are various 
metlinds of motion picture photography 
vvhidi get along (pilte nleelv without the 
use of film, using In Its placc^kiass platM, 
disks of transparent material, nr even 
papei ribhoiiH It Is In Ihe last-men¬ 
tioned category that the present system 
finds itself 

III order to produce motion picture por¬ 
traits In small photographic itndloa 
without elaborate finishing prooeases, 
Mr Victor A Olanett, a Frenchman who 



A camera which takes direct positive 
pictures on perforated atrips of 
bromotype paper 


Is now ill till' Unlt(*d States, baa devel¬ 
oped Die imiieiii mill puiwr “fllnis”^—If 
we iiiHv dill them llluih for the sake of 
((itiveiileiux' -shown in the neeompany- 
lug lllustriitloii TTie paper riliboii ia 
exposed one plclure at ii time heliig 
passed iliroiigli Die camera mi'chanlsro 
by menus of sprockets and an intermit 
tent movement engaging wIDi the per¬ 
forations \ developing tank is placed 
on the (•(iiiiern Itself, so that the paper 
rlhboii Is di'veloped and fixed without 
resort to tli<> darkroom The result la a 
(llreil poKillve on hroinotype pniwr and 
In trill' motion picture style 

Saving Time and Trouble with the 
Shop Floor Bucket 

A NKW t.vpe of bucket for use In ma- 
elilne shops or fouiidrlea has been 
lntr(Klu((*d by a Cleveland mniiufucturer 
T’be bucket Is retained lu ii bole esiieelal- 
l.v eoiistnirted for It lu the ftiair of the 
shop and scrap Is easily swept Into It. 
ITtting over liueket is a tsiver of 5/16 
ineh steel plate which gives a level aur- 
facc, permitting the oiwratliig of trucks 
over It wlieii closisl An overhead crane 
raises till' bucket from the hole ami It 
Is dirrhsl to a storage dump where It Is 
emptiisl or dlri'ctly to cars which haul 
ll nvvHV to Die dumping place. 
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I HE technical advice brought you by our engineers embodies the experience 
of highly trained organizations in all parts of the world in the solving of 
friction problems. 

This international experience is both technical and practical and is ac¬ 
quired in co-effort with the best international research endeavor. 

JSICF* service in America is linked to this international experience. Its 
tangible evidence is found in products marked “SICF’” and in the advice 
supplied you by our engineers. 


fiKF” Induftriet, Inc. 

165 Broadway, Now York City 


{ Th. 

OKP Ball Baannc Co. 

AlU< Ball Co 
Hubbard Macbiaa Co 
atcr RMoarch Laboralori.a 



Among these products now offered are: 

Single row deep groove ball bearings. Thrust bearings. Steel balls. 
Double row self-aligning ball bearings. Transmission equipment. 







iIcKlrable features of almpllcttjr, durability and 
emt'leiiej, and a propeller which la ao eon- 
siructed bb to produce a forward thruit of 
ereaC Ititenalty to alrplanea or other Tehlclet 

ivraii rh »» II Perthining: to Apparel 

Will Protect Health ’-;;ri::;.ru're,:r.r‘; 

iturment lit which no draw etrlnaa or other 

W ATER spurts from the bubbler ' "'’“"'‘’'•'•lue deUcr win b« neceaaary at the 

on ,he je^vee . d,.Bonai 

stream and it is impossible for any- pr.aeiiUug no umuterrup|.al wnlat opentiif. an 
one to drink directly over the bub- ' in intimate contnet with aaid 

bier The lips cannot touch the portion, and attached to one of Ita facoa 
bubbler nor can any water drop "P«ninK 

from the mouth back into it and Electncal Itevicee 

cause contamination It eliminates ki.u'ikic uaiu himjkh—.i v m. ma 
the germ spreading tin cups, dipper y'’ • "I'l"'"!"’"'. i- i. n i 

or glass, also the expense of paper alngVr uaiu*''ali"Tiw^^^^ ' h.*'[cd''wi * 
cups Vet a glass can be easily filled m," mV'iuciiuiu "to 'ina'urc n".p''icu *iki 

from this angle-flow stream iffcnni. Mngcma of the hair Another object 

The ice in the Jewett does not 
come in direct contact with the !h!'*m."ii'oui or'VhV 
water It merely chills the coils )„ci nviTKitr—n n inmnA. u ad 
through which the water flows. This dnua llrlght star imitcry Co, ;no Ilinlaon 
precludes any chance of impurities n v tiic inTcutum hn« ref 

in the ice getting into the water and •’"■■'‘‘•“'"'■ir to a drj imiicr, 

insures )ust the right temperature— !’iMd'r,dj?,'''^iUw!'’bc!lK”prm\d«r'w^^^^^^ 
ice cooled water, not ice water that arrHOKcd to nllow the cKape'of Uic animoida 
induces stomach disorders You safe- formed as the Saltery U uaed, hill to cjcludc 
guard your employees’ health when '>>•’ «"• from sum bmicrT 
you install Jewett Water Coolers Of Intere.t to Farmer* 

Selling Direct Cuts Costs u^Z'tL m "he*™": 

Jewett Watei Coolers arc sold atruciion w^iciMs for^^^^^ 
direct to you from our factory, That t» automatically eugage the ucck of an animal 
means an appreciable, saving on ini- 

tial cost. Anv handy man can attach ff 

It to your regular water supply. jl 

The Jewett helps ward off the tir- 

mg, production-retarding effect of - 

sweltering weather A post card r 

mailed today'will bring complete ll , y\ 

information on the Jewett Water J x' 

Coolers. ^ 


for use In connection with steam boiler* or 
other analogous appliances, of maximum 
ehcniuieas as well as efllclency. considering the 
strength or power to resist crushing strains 
or hhms A further object is to provide an 
Insuliillng material embmlylng a maximum 
iiuntlo'r of air cells with respect to the body of 
till structure lending to resist crushing 

Fisuixa NET—A Watr, 251 8th Ave., 
I.oiig Island City, \ Y The Invention has 
imrtkular refereim to hand oi>crate<l devices 
In the form of nets commonly employed for 
I nibbing or landing fish that are caught on 
hooks Ainuiig the objects Is to provide a 
flslilng net having a practically rigid frame 
ndiipleil to he disconnected from the handle 
and foldiHl so as to lUM-upy a snial) amovint 


of the rocker to caiiM the rocker to rock, the 
rocker being connected to a pump to operate 
tba oame when It Is rocked. 

Rbllwaya and Thalr Acceaaoriaa 
CAB WHKEI, AND UEANB VOB. MOUNT 
INO THE SAME—<J. H rtiTT, «21 Summit 
8t, Pnehlo, Col. The object of the Invention 
Is to construct a car wheel and method of 
mounting the same to an axle which Is par 
tIcuUrly designed for use In connection with 


H'is, l.'i mil HI, tMiilestiinc, 1, I, N 1 
'1 he ohji'ct of the Invention la to provide a 
hnlr singer using an ileelilenll) lualeil eire 
IIS Ihe singling nieilliiin to Insure n ipilcU and 
ifferine Mngi'ing of the hair Another object 
Is to provide a simple construclloii and ar 
langinieiit lo pievint short orciiitlng through 
ilo imsllnui of tiM hair or scalp 

1>I^^ llMTKUk—11 H lurrihAiM, ad 
driBs Bright Star Battery Co, ;no Hudson 
SI, Ntw 1 ork, N Y The Invention lias ref 
ereni-e mori parllcularly to a drj halier) 
hnvliig zinc chloride as an Ingrcdlenl In the 
il<efrid)l,, also being provlrteil nllli a valve 
(irrHogpil to nllow the escape of the ammonia 
formed as the baltery Is uaed, hul to exclude 



lU'tlCK—I n I'liMARi', llKn 
t, N Y The Invention relates j 
convvuihnr means for fastening 
", lords, cnldes, chiilns ami the 
s desirable to make a fasten- 
■r wherein It may he reavllly I 



Of Interest to Farmer* 

AMMaI, BOKK—11 (rxaiigR, Ilenkelman, 
?h An object of thi Invention Is Ihe pro- 
sloii of a poke of aimple and clllrlcut con 
rncllon which Is fonnevi with spurs mountevi I 




Sue No. 1, $S8 50 tbs. Capsveity 

Size No. 2, 175 tOO lbs. Capacity 

ThesIbwettRefrigeratorCompany 


JEWETT 

SQUAQE WATEH COOZ-BB 


so hi Id that tiny will not eiigaga the neck of 
Ih, nolninl under normal conditions 

HIT! II Km TltAtTOKS—O H BCAHIAH. 
JOJ I Villon Kt . New York, N Y TJie Juven- 
tion relates to n hitch which will properly 
hold one or more Implements In position to bc 
moved by a Uai'tor An object 1* to provide 
a hittb which Is especially designed for con¬ 
necting plows to the tractor, the eonetmotloD 
being siirh that a ready adjustment may be 
secured for on using the plow to assume va- 
rlons depths while a proper strain is brought 
to b* ar Ibeieon eonlloiioiisly 


COMBINATION HTBETBU AND DIPPBE — 
G H Niciioi.i*. Box 53G, Beaumont, Tcute. 
The Invention baa for Its object to provide a 
steeper and dipper adapted for use In making 


detached wllhovit the Inconvenience of untying [ 
(he knot A feature of the device Is the ^ 
various tiiatances where It ciiu he advantageous 
I) vised, and Ihe low cost of manufacture 

AlVJUSTABI.i; Tl'MIVI.BU I.fRvK — K 
( lAHK, c/o It A Day & Co. Apartado 01 His, 
Mexico Cll) Mexico Among the objects of 

conihluntlon type that It will easily get out 
of order, and to provide a lock of simple con¬ 
struction, having few parts, compactly ar 
ranged, and which may be luexpenilve to man 
Iifacriire A further object la to provide a lock 
which may In actuated by tbs mere Insertion 
of a kej 

Heating and Lighting 

ACTtXMATIC WATKE HEATER_O B. 

Waikiu. 325 AtwvKVd Bt., Plttabnrg. Pa. The 
object of this Invention Is to provide a water 
heater whose automatic action Is dependent 
upon the dltreniitial action of two thermo 
state, with the Intent of eliminating the piston 
water valve which It Is the custom to use lat, 
heafera of this type, but which frequently 
sthk and cause accidents or pot the heater 
out of comnilaelon A further object Is to 
ellniluBte staffing boxes, glands, etc, and to 
provide a beater which Is simple, ssife, and 
eeouiiiiikal In the consumption of gaa 

Machinea and Mechanical Derieea 

GOKINh means FOB TOMAT’O PEELING 
MACtriNIOB—C Ktatwo, P. O. Box 418, Og¬ 
den, T tall The Invention relates to mean* 
for coring the tomatoes after the skins are 
removeil The general object Is to effect the 
step of coring the txvmatoea by means em¬ 
bodied In the holders on which {he tomatoes 
are Impaled and carried about the machtne, 
said means being arranged to be operated by 
coacting nxed means on the mseblne, wbersby 
to eliminate the use of separate coring toeeban- 


’ small cars, such as mining cars, but which 
mil) be readily designed ao as to meet the re 
, gnlreinents of a large type of car A further 
object la the construction of an axle which 
will hsve a life equally as long ss that of the 
car and which will not have to bo machlnevl 

, Pertaining to Recreation 

j GAME AI'BAHAIUH—T A T Hopusov. 
Bnlmerton, I'a The object of the Invention 
Is lo providi a game apparatus, which Includes 
II game board having Indlcatwl thereon the 
dlrvwtlons of movementa of the different types 
1 of pieces, the Indications on the game hoard 
' eorresponiling with the Indications on the 
different types of pieces 

' Pertaining to Vehiclee 

TIUE HIM TOOL—n H FlSCHaa, c/o 
B K Patschke, 7th and QuHford Bt, Lebanon, 
Bn. The Invention relate* to appliance* for re¬ 
moving a spilt demountable rim from a tire 
or replacing the rim on the tire The object Is 
to provide a tool which la simple and durable 
In conatrucUon, easily placed In positloa and 
arranged to require comparatively little phya 
leal exertion on the part of the naer 

TIKE DEFLATION INDICATOR—K U 
Cabvin, Box 382, Nevada City, Cal The object 
of the Invention Is to provide meobanism for 
use In eonnecUon with the tire* of motor ve¬ 
hicles, for Indicating by means of a signal 
when tbe tire is deflated beyond a predeter¬ 
mined point, the signal being controlled Into 
operation by the deflation of the tire, and 
operated by the rotation of the wheel of the 
tire either in forward motion or In tbe re- 


We wish to call attention to the fact that 
we are In a position to render osmpeUnt eerv 
Ice* U svery branch of patent or trade-mark 
work. Our staff t* composed of wechanleai. 
electrical and chemical exports, thoroughly 
trained to prepare and prosecute an patent 
applications, irrespectlv* of the complex nature 
of the aubject-matter iavolred, or of the 
spoeiallsed, technioai or soleatlflo knowledge 
required therefor. 

We also have assoelatee thheughout the 
world, who aaslst In Ue prosecution of patent 
and trade mark appUeatlOTS filed In oil eonn- 
trlea foreign to tlM United Btoteo. 

UDNN A CO., BoUottori of Patents 
Woolwortb BnUdiog, NBW TOBK 

Towar ButUUng, COICAOO. IIX. 

Bdenttfle AsaMaan Bldg., WASHINGTON, D. C. 
Rohart BnUdlaf, SAN FHANaSCO, CAU 
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UNISOL 

iUc.as.r«t.off. 

AMtira* SttccMcful Bo 3 er 
Operation 

SCALE SAMPLES PBOVE; Tlut 
Ejeatuiitt acal* •ceamHUtioii. tn many 
amt, rawAK fnm taerctt tmUrely un- 
tumtettd. Each trpe «f teak laTari- 
abir iadieatea that certaia daflaita 
traatmaat ia raqakad, ToBihctSuc, 


I7 *!S**?*^ PoUe K 


UIOSOL MFG.€0.,Jer 


•yCty.NJ. 


W^nnsmitiulTool Makers, £x- 
parimen^ & Repair Work, etc. 

From 9-in. to 16-in. 
rana^ for 
wt Power, 



SOUTH BEND LATHES 

hntoJfadbJMWAwerrSW •’L-atiw. 



ASBESTOS 


W* ere ralnen and ahlfiMrt of Crude Aebwtoa In any 

ftbraa, apin yarna, %«a»« cloth*, and make *11 aort* 01 
Aataaato* prodoeta. 

Tot anything you want tn Aaboatoa, turn to 

KCASBCY « MATTISON COMPANY 

DfPT »-1 

AMSLCR, PCNNA., U. S, A 

tow ^a larg a at Artaatai IDaei 


[^ij j iliMkia Bottu^- 

Thm VILTER MFa CO. 


Bt» CUntmn StrmI 


We Will Make It 


Experimental and Modd Work 

rtM IMritamiu a«* riae Maaklawy. 

mantr'lDSiit, »t,.IRJ tiA oty 



mrS3S9 


Twelve Hundred Charts at a Third I 
of a Cent j 

(Continued from paffe S6i) 

Great Britain for more than twenty-five [ 

per cent of Ita charts. f 

In Novemlter, 1014. the following no¬ 
tice was sent out from the British Ad¬ 
miralty chart aaent. 

“I am Instnictetl to give notice that no 
supplies of Admiralty charta are to be 
made without nuthorlty to aiiv Buroi>eaii 
countries, or aiihject of these countries, 
with the exception of Frauee, Russia, 
Greece and rortugal. Applications for 
charts from all other parts of the world 
are to be submitted for consideration. 
Furthej-, no sales are to l>e allowed to 
any customer until the hona flde» of the 
purchaser has been satisfactorily proved 
and a certitlcate statine the name of cus¬ 
tomer, nationality, service, and ship or 
shlppinB company, for which the charts 
lire nviulrtMl, has lH>eii received ” 

Suppose the date to be 1021 Instead of 
1014 Suptwse, Instead of being an ally 
of England, England bIo<m 1 aloof, and sold 
charts neither to us nor to the FIJI 
Islands if we were at war with them? 
It will not do to say that we have copies 
of all charts Great Britain has Issued. 
So we have. But we have not enough 
Charts wear out quickly In use For 
every ship there must be a full outfit of 
charts for every locality she can possibly 
necil to visit 

V’rmn the standiiolnt of economy. It Is 
far eheapt'r for us to reproduce a chart 
and sell It at cost, than to buy It from 
Great Briloin Bui this Is not a matter 
of economy Whether ue spend n hun- 
dn'd thousand dollars in ten years buying 
charts from Great Britain for naval nsi> 
or thiw hundred thousand in flte venrs 1 
rtqjroducing those charts so that we an‘ 
foreter tiide)M>ndPtit of Great llritHlri—and 
of the Items of time of transportation and 
time of nianiifneture—Is not Important ■ 
from the dollai side It Is vltallv Impor¬ 
tant from the naval offleleney side 

The war taught us something of what I 
unprepartslness meant It gave to ns all 
the full knowledge of how useless were 
guns without men, men without clothes 
and fmsl, elolhes and food for men abroad 
without ships to (arry them In any war 
not fought at home, the vital fuetor, the 
underltlng, dciminant thing by which a 
war iH lost or won, Is transportation 
And irans|M>rtntlon at sea Is cither a leap 
in the ehiirtless dark or a reasonable 
har.iinl If the ship has the knowledge of 
Toct, shoal current, depth, bottom, lights, 
Imojs, which can be obtained from charts 
and only from charts. 

Vt'o have the most able chart makers In 
the World We hiive a navy w'hlch Is sec¬ 
ond to none In quality and second to but 
one in siae We have the money, the men, 
the Vi III, to lie Invincible In defense. Are 
wc to continue to stultify all that wo are, 
and all that we have siient, by lack of 
charts? Or will we who do not go down 
to the sea In ships, hut who have both a 
wholesome admiration for, and an utter 
reliance upon, our navy, see to It that 
our legislative liody does not deny this 
necessary expsiision to our naval muni¬ 
tions program? 

When Humpty-Dumpty Travels 

(Continued from page B6S) 
at a quarler-slsMHl honeycomb for the bot¬ 
tom layer ns a eiisblou. If these become 
Only slightly damp they collapse and are 
useless 

The express csimpany now requires that 
pads of excelsior be used on top of and 
beneath the half-eases of eggs as a buffer 
It Is recommended that a third pad be 
placed between {lie two top layers of eggs, 
as these are most often broken. 

It Is a well-known fact that even a 
strong man cannot entsh an egg it be 
applies bis strength evenly on the ends 
But It does not take much strength to 
crush an egg If pressed on Um tide. The 
best of the new egg containers take ad- 
vantagt of this principle and the egg 



“W & B” Machinists’ 
Knife Handle Wrenches 
are made for heavy duty. 
Their strength and de¬ 
pendability, together 
with their easy-acting 
solid steel screw adjust¬ 
ment, have prompted 
thousands of users to 
specify the “W & B” 
brand. Fully guaranteed. 

7 Sizes, 6 to 21 inches. 
Two other patterns also. 

Booklet on request 

DROP-FORGINGS 

often cheeper then cestin^a 
- elwexs fer superior - 

J. H. WILLIAMS (El CO. 

"Thm IVrmnch Pmoplm" 


BltOOKX.TN BUrrALO CHICAGO 

» Ricb.rd. 8t 28 Vuic.n St 1028 W 120th St 

■t. Catherle**, Oaat., Cstasds 

























278 


SCIENTIFIC AMEiaCAN 


I April 2, 1921 


W L. DOUGLAS 


and WorkoMinaUp 


SHOES 

Special Shoe* $1 A AA 11 Special Shoes AA 

Hand Workm«n.h.p Xl/.OV (| ^yU,h and Durabla O.Uli 

FOR MEN JtND WOMEN 

THE STAMPED PRICE IS W. L. DOUGLAS PERSONAL GUARANTEE 
THAT THE SHOES ARE ALWAYS WORTH THE PRICE PAID FOR THEM 


YOU (AN AIWAVS 
SAVh MONfV BY WlARING I 
W [ noii(,LAS SHOLS I 
SOU) DIRU f tROM hATIORY 
lOVtHJ ATONF PROfrr I 



I worid. Sold in 107 W LDouglatatorei, 
diroct from the factory to you at only 
ona profit, which guarantaei to you the 
bast thoea that can be produced, at the 
lowest poauble coit W LDouglas name 
and the retail price are stamped on the 
bottom of all shoes before they leave 
the factory, which is your protection 
against unreasonable profits. 



everywhere; 


W. L. Douglas shoes are absolutely the 
best shoe values for the money in thu 
country They are made of the best and 
finest leathers that money can buy. 

They combine quality, style, work- , 
manship and wearing qualities equal j 
to other makes selling at higher prices. 

They are the leaders in the fashion 

centers of America. The prices areth_,_, 

they cost no more In San Franasco than they do inNewYork. 
W. L. Douglas shoes are made by the highest paid, 
skilled shoemakers, under the direction smd supervision 
of experienced men, all working with an honest deter- 


CAUTION 

■ind prlc« U plmlnly tfiamped on the eoloe Be cereful 
to ••• thet It ha« not been changed or mutilated. 




:‘r 

sttsllioshow 


n Ill'll imi'kfd Ik literalU susponiled under 
teiiHloii iM'titei'ii two llexlble holders 
whli'li eilp till' emlH Thus held it la 
almost Imiiosiilili' to hrcnk the ckb. short 
of wroi'kliiK the uikp Itsolf 
Hut mi idi'iil I'KB coiitniniT must have 
otlior (lunlllloH 1( must, first of all, ho 
clieiiii Jinny of the host contninerH nro 
of MTj lillli* iiriKtlciil value because 
tliei me of eoiiiiilleuteil strneture and too 
e\|ienshe to miniufni lure Anothor de- 
slrnhle feature ulileh is usually over¬ 
looked hi (he linenlor is the need for re- 
luovluB the ckks easily and rapidly 
J\ here large iiunnlttles of CBBS are 
handled this Is an Important factor and 
In one of the chief reahona for rcluetaneo 
In gliltiB up the old containers. In such 
operations ns eandlitiB, repaekliiB, etc, 
I he worker Kimpiv lifts out the lioiiey- 
eomli and jinks uji the eggs In some of 
the iiewlv deilsed eoutnliiers, It Is neees- 
siiii to jilik U|t CHI h egg itidlildually and 
Hoinetlines they are hard to grasp An- 
olhei ilesirahle feature is that the coii- 
tiiiiier he aide to sluiid more than ona 
trip wllhoiit hrenkliig down In a vital 
spot V'tiiiilh, the eoiitaliier which isin- 
IliicK a hroKeii egg to its own compartmeiit 
adds a jioliil In Its fnvoi 

on the market 



s the 


In. In e\ist- 
w’lilih has all of 
“lierfeft ” method 
o he found 
CIS now aMillnblo, 
i on the market. 


ed th.it 


I'CIltlj 1 




need 


TJ-beil Iha pronuncialton o 

I Dobhaviki, lh*e spelling of a puzzling •woisJ.lho location of 
kfatrmati Cbast-Hie meaning (ff l^hh),etc,lhis Stippoino Attfhori^'' 


WEBSTER'S NEW INTERNATIONAL DICTIONARY: 



SONNEBORN PRODUCTS^ 



No More Dusting or Wearing 
of Concrete Floors 

Just flush on the liquid chemical hardener 

lAPIDOIITH 

Wrnammmmm TRADE MARK 

200,000,000 square feet of old and new lapidolized con¬ 
crete floors tell the story of success 
No dust can be ground up from these floors, and so a 
wastage in ruined 


the I 


s has 


Gmeoat’’ 

disc IS prevented. 

LapidoHtb flushed on your 
floor* will complete the hydra- 

FS^.'nTKg*«hdi:"^.D ^coloni 

them hard au granite 


Lapidollth is the original con¬ 
crete hardener standard for 


Write for testimonials, lapi- 

Stormtight 

dolired concrete block and 
literature 


L. SONNEBORN SONS Jnc. 

Dapt 1,2M PEARL ST., NEW TORK 


mmE 



M Yoti can be quickly enrad, if you 

/otammbr 


enrhiiid of 


intnr ii'perted (lie prohnWe 
le eggs at tl.OOtl, supposing 
(lard pinking methods were 
PpeiK d that (he eggs were 
' of the new Mile eontnlnciK 
nation of the (oiilents of tin 
I ai tiiiil daninge of $10 Thh 
Isliig when the Inhoratori 
initieiilai (oiit.liner aie ( oiii 
of the honeV(oiidi (ijie 



<"■ J'"i '(O' curt In Lu.l 
uew fur yourwll Al 

UADlXt INSTITVTE 

Hi9 KrARU**t for 


IBMDOlllflDPQrk 


111 wide inti(xliK tioll Sci fill, hn| II Iiiin 
let with siK h Slid ess that evjierts he 
leie the am lent prestige of the lioiiev- 
omh (Hill has ai last been seiloiislv elinl- 
I'liged And one of these hniijiv dil>s, 
hei Inlleie Mr I’ltimiite ('oiisiimer will 
lo long! r bale to foot million dollar 
Ills fill hiokeii eggs 

The Why of LuminouH Paints 

I (’Diihini) <t hull) pilin' 2d.'I 
xpliiiiii'd heic that what we realli 
he plliisphoiesu lit glow of iillii silKlde 
(iislalli/ed 71111 I and not the radliiin 
Mglil lias the efieit of ininiillv altering 
lie slim Hue of certain siihstunees That 
I the cells nr instills whiih compose the 
iihstame iiic stressed hv light so that | 
liei (hfjiige tin'll Minpe and this eliange 1 
lojicrtles Ilf the I 


- 

CUT YOUR GAS 
BILL ONE HALF 

A Irifkt WU« Ufkl •! » e p 



terinl 


of I 


lenliim 



GEARS 

AllKindB-*m»ll 


(I'll III means of which It Is iiossthle 
tiansiiiit jihotogrnphs hv wire, depends 
upon Mils primijile In this ease the 
(liatige In the irisliilllne structure of the 
nil lal nITcils the eleetrleiil eondmtivltv 

A similar ihnnge takes jilnee In nil of 
the Mocilleil jiliosplioreseent Kilhstaiireil 
The cells, distorted hv light have an elas- 
lii iimiliti and when the light Is removed 
gradinilli resume their normal shnjie and 
III doing so give off light This light 
giailualli dies awnv as the enstalN ap- 
liroaili noriniil and (he light thev ghe, at 
hest, lusts hut an hour or two 

The eiirlouN thing is these jihosphores- 
eent snhstaines behave In the presetiee of 
rndiiim exactly ns though they were ex- 
jiosed III light The moMt HCnsltlve to the 
jireseuee of radium so far dlseovereil Is 
ziiie Hiilllde and for this reason it Is iisetl 
ns tlK linHp of all the eomirierelal luml- 

Otilv a very minute quantitv of radium 
Ik required In fact, while the world 
production of riidlum Is now nearly an 
onnee a year, only oliout fi per cent of 
this production I« need to illnroinate the 
millions of watch and clock dlalB, instru- 


inrh/^ Cloih 4 
by mikil, 12 40 
A pompllfttion 
lioun ana inKrn 


Huwill Hond 
i7V illuBtratiouB, 12 25. 

fur fJ«‘ iTi«(_hanl( Rud 

iruKte tnerhaqii any I'h* RuyKritlund art 

prartlcal aud thf aolution* to v.liloh they are 

of frequent orriirrenf^ Jt may lie reprnrded a# 
the beat rollertlon of idnaa nf reeourceful nieo 
puhllahed, 

SaENTtFtC AMERICAN PUBUSHtNO CO 

Woolwfirth Huidinir New York 
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ELL 

DRILLING 

A Paying Butineu 


hardly i^y UmU. to hla bualu^ 

■taodard outfits ooi&ptote. meuntad wKh ___ 

•aparate outfit! to operate with your own eoflxie 
or tractor Widely adiwtable In use—Water, Oar 
aid 0(1 Wdla. BiW Hole DrilHai. Proapi^tnA 


JT Mln<r»lp BokII 
n Am pvTWB, mraianeBt bi 

















l IHDM^IW ^KWJpMlt y^tt DM 
1g)f| AiMt ,«)# m Mttiu « 
rMuA to «b2bfl«t 
w^’W-dmmaitf PImm 

ilMsMMimiM'to * awM <rf to> 
rtopWB told « dtowoptltoi af th» 
dnN^ tosMAiat H» OfurMiiiMu 
M . a wa to nW h utti Piii tontodaHy toa- 
totead- 

Sg^ 

to to toi«y ttototo ^viBB 
a ftopton to ptototoalUto wftoout 
ItoytoMitototoft dtMrt. Our Hand- 
Bwit to^tonto w ««ttt trm «a re* 
<IWto 'Iw tototktoe tor dtoiliodB, 

'MilHi rmc ‘MtamcAM 
-^igS^SJCr:! 
MUto) A OO. SWHHS 


‘ iwtttto '(MtotoM 


■••rtl to tank i 

Cfan^wd Aiffx^itmmU 

AtoWatoe to tWi Mieem to $1.00 a Um 
No Tbm tCia iW nor tom ttiw 1$ Oiim 
•Metoto. CooBt a«Tf» ifoito te too itoo. All 
orOon atoK bo ao»o m > ep| to to a ranUtaeco. j 


MPtoNtoM iWfMnrararr 

eonaSEhto I tooenr toareatto tor°'i* V toM III a f»« 

aaSgmb.^^sig^iSr^ 


Dtotoat o. wa im , to w to ato Upmito. 


iW $tm CM 
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nwt dtota, baMoito. toestora, etc. Soato* 
totot ot toe tenUc power of radltuu mb 
to matteed Awn tble lEact 

fa fact Qte aaiaUar the amoaot of ta* 
dtun ueed to eoeure a gireD lumlnodtr. tb« 
better tbe eubatanoe. Tor the powvctrl 
raaium raya gradualiy deatroy the etrue* 
ture of the atnc cryetala aud tfato hiM 
their pboBphoteaeent quality. Tbe Chen- 
lafa pirohleta la to prodnae a ph oap h ar e e 
east aubatance whlto will atand op long- 
aat under the terrlAc boabardment of the 
radfum raya and which, at the aame time, 
will give off the Bloat light Such progr aa* 
la being made in tfata direction that toddy 
only abont one-twentieth tbe amount of 
radium need tour years ago la needed la 
the making of Inminona material. Aad 
the toemiar laalata that be has only 
scratched the aiufaee of poealMtttlea ffi 
thie direction sad that even better remOti 
can be attained. At pmeent the Ufe of me 
sine erystala la from 15 to 20 yeai% dl- 
thongh the radlnm Idsts for oeatnried, 

Bocanae of the aapreme importaaoe of 
the atne anllkle, It ta extracted In the aame 
fact^ and tinder tbe same predaton cat* 
trol as tbe radlnm itself. It mnat dot 
only to toamicaliy pare, but me cr yatdli 
must be perfectly formed. The perfect 
cryatal la an tomgated hex^god. WbdB 
rlewed imder tbe mlcRweope in the 
ence of radlnm the crystal has a allimito 
Irrtgnlar shape and la aaRtmnded by a 
sort of halo of light 

mie sine aoldde ie tested for enduranod 
by eubjectinf It to a hlgb-freqn«icy «ec> 
trical currant Tbe current la earefnHy 
gaged add by obaerrtng when tbe cryatala 
break down tbe Ufe of the material la 
years In me presence of a given quantity 
of radlnm can be acenrataly foretold. 

This life will to much loag<^ If tbe la- 
atmuent to which It la applied to kept 
away from the light moeh of the time. 
The cryetsto, already stresaed by me ra- 
dlnm raya, have an additional strain im- 
poaed by me light and mia hastens tha' 
proceaa of disintegration. Strong ann- 
litot, eepectally at the seashore where - 
the poeaenoe of much osone in tbe plr In- 
teaelfles me ultra-vltoet raya, baa a very 
destructive effect on tumlnoua material. 
For this reason tbe maBufacturers sC tbla 
delicate aubatance usually guarantee It 
for about half Its normal life, or ten years. 

Bom tbe lumlnonlty and tbe Ufe of tbp 
substance may also bo affoctod by tbe 
manner of application. Only tbe purest 
of adhesives are used and the lumlaooa 
material, in tbe form of a 0ne yOUow 
powder, to mixed In a Uttle bowl to very 
email qoantltlee. Oare to taken In mix¬ 
ing not to crush me tiny crystals. Tbe 
application to tbe object to to Uluminated 
to made wim the tip of a fine brush, the 
material being deposited In UtUe drops 
until tbe enrface la covered. Should tbe 
Biaterlal to brushed on, the crystals 
would suffer and both the Ufe and me 
luminosity would be lessened. 

Of aU manufactured subatanoes radium 
lumtnoua material to perhaps tbe moat 
dalleate and most aenattite. 

KaldBf th» Mast «f Nififum 

(CoMrinaed ftom fMge tgg) 
then, after reatolng me crest of tbe 
atnlctmre, glide down tbe rear altgie and 
' back into the sweep of me river. The 
d aae e ndteg ramp wUl prevuot tbs ice 
from droiiplng sheer on to the rivMhed 
and thus obviate any undermining of tto 
dus. Farmer, me modeling of $hn dam I 
W one tb«k aan be counted tq^ to audte i 
«n Ice Jam waU-algb tmp o—i w* 

" The dam wUi serve tbe douUe ptopeae 
' of Impowndiat the watara of tbo Mlai^ 
for a idlalWMe of nearly IS rnttsa aibtt'«( 
houateg dto ptoat turbo g ie rto ori that 
wui laaaiflMrm fh« force of thnat wnten 
Ihto SM/Mittowpower of AK^eiw^mi. 
««gy, Aoaotdlng to ttaa aathiMtMli* ftla 
tmdatoakiaf woiud involve a tatat'Anmgr 
of pMweixhmtalr fUKMXKMWk; and ffim 
atoft to'lpdap ura#d tplm aatog^ 

;||tKat' psapb' <M 4 jkO- spp- 


End Shaving Troubles 

No need to hate shaving when 
a new way makes it comfortable 

S HAVAID is a great boon Once you fry Shavaid way 

to all men, and its wd- you'll be ddighfed and be¬ 
come pFOVM it. Particularly come one of its enthusiaati. 
to men with heavy, wiry You'll know for the firgt time 
beards and tender tkma. a really comfortable shave. 
Merclycoatthe beard with skin wUl feel differ^ 

Shavaid. 'That softens it. -^} velvety. No 
'Then apply your favorite are nec^ 

lath*^ without rubbing it Shavaid keeps the skin 
in. 'Then shave. No dd- ***"*• 

time preparatrons are Buy a tube of Shavaid 
necessary Shavaid at oooe from your dmggitt. 
saves time. Try it. You’ll be delighted. 

BAUBR A BLACK Chieago New York TerMto 



Shavaid 


Fewer Hands—More “Effectives” 

Reduced working schedules bring home the fact of 
what can be done with fewer c^ieratives and Veeder 
Counters <mi machine. A man will attend to a larger 
diare of the [Nroduction; will work to prove his ri^t 
to be retained, when you see his product daily 
recorded on a 


COUNTER 


f Tbii tmall Rotary 
Ratctot CouBtar (No. 
I 6} oouoti reciproeatiag 

rs-tfTiafr*^ 

:s£^s 


raeor^^ oulpal o( puneb praam, auul-alamp- 
ieg mactowa and otheri whara a reaptocataqt 
Bwmaoeot indiGatea an operaboo. Rajilnn ooe 
tai each threw of the lever, and aeU to Bare 
(roa anr fimre by tumiag kaob once round. 
Provided win from four to ten fiaun-wheeU, aa 
inquired. Price with tour hguras, a« ilhulraled, 
$11 SO (Lia.) Ec^uq)^ wah lodt a^ keya to 
praveta lampenaa wall Um racord, $2 00 extra 


IVIwt you went to lake care of an inemuing production 
with a reduced working force, we Veeder Counten — 
hut fint tend far the Veeder booklet. It thaws counters 
tutbthle for your different machines—artd U't free. 

Tl» Veeder Mfg. COaj Hartford, Gmn. 






scisirm^Ec ahjbbsCak 


i‘ ■'W.V 



Muscle costs more than machinei 


P AYING machine-production 
wages today to men who use 
only their muscle, is the height 
of extravagance. 

One man, with the aid of a 

Yale Spur-geared 

Block and Trolley 

can lift and move your heavy 
loads safely and economically, 
and help cut 5 raur production 
costs tte the bone. The Yale way 
will payv^ou a substantial and 
steady re^^^ hi the saving of 
time and whscle. 

Yale SpuT'Igbrul, Screw-geared and 
DigerentUJ Blocka, Yale Elec¬ 

tric Hoists affiPp^ BUil^c Industrial 
Trucks are fully descA^^ booklets 
whidi will be sent mWsPnft. 

The Tale & Totrae Co. 
8tan:^Jiird,''Conn., U. S. A. 



Tht Yak Way 

Yale Made is Yale Marked 



MILEAGE TIRES 


AMaNDMmrTunmnwfTHsvniTTfKSoaosana 

.puSS m SSTawJ^ 



LOOK AROUND I 
i:YDQfB(HlYS USING 

WHITING AIl^MS BRUSHES 

A Merry-^-round of Brushes. 

There are thousands of Unds and sizes cf 

whitinc-adamP brushes 

IkHir dealer eelU ^ni 0 w 1 them Ibr you. 

JOHN L. WHITING > V.*AOi^S c6^ Boston, U.S.A. 

i^hnekmUnterOwllObMe eU da hi ^^wU. 






oomeot af a borsqtower raac, 
this aokeate would be nwl»a»a)|i^4o:^alir<' 
iBf 10,000,000 tons of that (Hdt^MnaUr. 
At SlO a ton tbis would repreSHlff SA MKn- 
omy of 1160,000,000 every t^SlfeeMUtll. | 
Bnt qitite apsrt from tbese coastderatlons, 
tlMtie wontd be that lueetlmablii |ata In 
tbe matter of electrlcnl euet^ eoald 
be utUlaed for ImiiunertlM lAAuatttal 
purpoaea. Not only that, UtOtHt hup^SU 
St a moderate coat would b* Sratlable for; 
donmatlc services of many aorta. 

We have led the world tt |be varied 
character and the maitnltwle OC «ar elec¬ 
trochemical Industries, and #* eaa main¬ 
tain our posttlan lu this anly by 

continuing to provide great wodm of iow- 
prlced current to meet the increasluc de¬ 
mands for the oommodities uow waan- 
factared at or near I<lta»tta Valle. Final¬ 
ly, let it be recalled that the two projecta 
might prove exoeedingly rsluable sourpss 
of energy for that great superpower aene 
which Is to embrace a far-finiur sectiem ^ 
the Ktates of our northeastern seaboard. 
Isn’t It worth our while to have at our 
diapoaal 3,SOO,000 horsepower without 
burning a single pound of coal? Can w« 
he tiiUiffcrent to uudertftkinga that will 
enable na to luc3H«He vastly our produo 
tlrnneaa while cutting the fuel MU by 
hundreds of millions of dollars yearly? 

Hie Musicfll Hospital 

(Continued frwn page Si’ll) 

Once In the band of the violin doctor the 
broken plocea are tenderly taken ont of 
the paper and an account of stock is taken 
to ace what la mlaalni. If the cracks axe 
small they must he ehcouraged to open so 
a little glue can bl Introduced and they 
are then tightly bonad until dry. If the 
wound is more severe the cracka are 
taken up by Insertln# a narrow aUp ofl 
wood with plenty of stock left on the In¬ 
side to shave off whan dty. Small squares 
or "reinforcement ttocks" will be noticed 
up and down the bsdt and belly: these are 
minute plugs Insetted to help All the 
crack and the squsto tops will be planed 
off before gluing todttbet and varnishing 
After all traces of fhd Secldent have been 
obliterated the Idsttument la carefully 
assembled and glued together, oompll- 
cated clamps holdlOt U In poeltion during 
the drying operatloh, trhich Is never'hur¬ 
ried. Finally, the vatulsh is applied and 
the Inatniment is put away In a glam 
case ont of the duSt and In a few weeks 
the owner almost thhCfuIly testa its tone 
and goea his way rejoicing 

The Heavens in April, 1921 

tConiinurd from page tit) 

Draco la high In the northeast, with Lyra 
below and Cygnui clalug High In the 
east Is Bootes, with Corona and Hercules 
below and to the left, and Ophluchus ris¬ 
ing to the right. Virgo Is well up In the 
south with Hydta l>eIow and extending 
far to the westVtard. 

The winter imnstellatlons are admoat 
gone. Orion add Taurus have set, and 
only Canis Minor, Gemini, and Auriga 
remain In sight Leo, high In the Isooth- 
vrest and brlghlaaed by the presence of 
Jupiter and Saturn, ct)mpletes the Hat of 
conHidcuona objects 

The PUuats *< 

Mercury Is a morning star all this 
month, but is beat observable at Its be¬ 
ginning, when he rises a little before d 
A. M and should be easy to see. Venus 
begins as an eveoiuf star aettiug at 9 
P. M. on the ftrst. and appearing as a very 
beautiful crescent with so amoU an in¬ 
strument as a powerful binocular; but 
she moves vary rapidly Into Hue between 
os and the sun, reaching ' 

on the 2SBd, so that dumf^UMC half 
of the month she la pniettesiTVVUfbltt. 

Mars la an evenlOg star In 
is pnetty low. On the dth be is tu ceajttto- 
Hod with Venus; but ga the tWh PbUMdll, 
are r% de«reea apart b> decHhliHau. 
[phwuaumoh wtU htcOdlNk!^ ; 

Jiwiljw Is to Jfliiip 


9 P. )L 4«'tlM lUt^Ak 
turn —* 

eight dt^SM tar 



*4«fe 


he jfi an I 

On April im the ¥.^_ 

wise toward ^ sup, ahd after tl 
we shall be loQMa« ft ihelk data gMe 
until ths and at July, apd be 

quite tnvlslhle eatewt la the aM#.pewf(f«l 
telesoopea, which will ahaw a# a 
taint, ghostly ^ae, laminated paHly by 
Ught redacted from the pdanet and kartly 
by sunlight transmitted through Hw Intmy 
atlcea of their portldes. 

Uranus Is a morning star tp ‘Aquaylus. 
rising about 3 -JO A. U., while Naptnae la 
In CanCer, and cornea to the inarldlah at 
7 ;30 P. If. in the middle of the month. 

The moon is new at d A. U. on the 8th, 
la b«r first quarter at 5 A. M. on the 
15th, fnll at 2 A M: on the SOid. md In 
her last quarter at 11 P, H. on 29th, 
She U nearest us on the 18th. and iirtheut 
away <m the 1st and 29th. Chttlng the 
month she pesses near tlranqs on 5th. 
Mercury on the Uth., VehUa atM WvX og 
the 9th, Nejitune <m the Ifith. Juplfer Oh 
the 18th, and Saturn on the 19^ 

The month la notable for two egtlpees. 
of the sun on the 8tb and of ttw paiip on 
the night of the 21iit-22iid. Tbe umk Is 
visible throughout the UhUed States imd 
we shall describe tt on the notes page 
next week 'The solar eclipse on the Sth 
Is annular, and Vlalhte in XSorepe—sdae, 
as a partial eclipse, In northern Africa^* 
western Asia, and Oteenlaml. SCUpse 
expeditions ore not usual when the 
eclipee is only annu^, bnt thta Hnis 
Dr. Fotherlngbam go to see 

whether any stars g^OHj^a with the 
naked eye during the l8bjl-dailai»an of 
the annnlar phase, hopfng thai|||p>btaln 
inffwmatloD of value In tbahalg^Pbtation 
of andent and medieval ecUpae reeorda 
At sea, 8 8. ’’Aqultaata," 

March 17, 1931. 


ea jLiaur4 f 
a Kanggg 


Wcstdrnl 

(Co«»<*M*cd from page 373) 

Doctor WlUlston, who observed on one 
spedmeo carbonised pigment, which 
showed that the sides of the h^y were 
marked by narrow, diagonally plao^ pnis 
allel bars. 

One of the unique featnrea of 7gloM»- 
ru», and for that matter of all mosasaurs, 
is an articular Joint in about the middle 
of each lower Jaw, which pemtita consid¬ 
erable movement b^een the front and 
back parts, both up and down and aide- 
ways, though ehlefty la the latter direc¬ 
tion. ’This feature In conjunction with 
their very loose attachment to one an¬ 
other at the forward ends allowed the Jaws 
to expand and thus enabled them to ewal- 
low large objects, for It le certain ttat 
not all of the animals which the Tpidtau- 
rut devoured were small, for aim* their 
teeth Were not adapted for the rending 
of bodies they must have been swallowed 
whole. 

White most of the Mosasaurs were pred¬ 
atory aniaala havlag the Jaws provided 
with numerous sharply pointed teeth that 
were well adapted for catching dsh—for 
It Is thought huh formed their principal 
artlids of diet, Stnee fish bones and soalaa 
have been found among the foasUlaed 
stomadf contents—there was asMgher kind 
of Moaaaanr, Gtehidetis alObatnmtie, that 
formetiy lived In North AiharlcU and 
enjoyed quite a dlffeseat fcfiid df flood w 
aho^ the very peculiar ^pq «* 
teetii. Bufeiwitee la Made to a gpeetmen In 
the NaMoaai uvmm fouad-suam ,lew. 
years ago in the neramm. part oT thg lkaih 
of Alahamg which hg« nearly tgmaKtesd 
teeth. ^ , 

Mnaaeaug i^edmeiM bam nbt oh^hben 
, found dnnuu)y«ai^«( tke1lBtte8 BbMMt, 
jhmtk «dighMa, 

ywagmM'Wkv 
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tvw at akoan tk* Ufa hiaUnT o/ a Ivpieal utaal rail (rkm Uia tlrna It ii prafnad Into nrvloa on the main line 

erimtMPa. badt. miffoai, wlta' npraadaM and so on. tlie man of the United Btatep fhowe the mileace rapmaentod by oi 
tiMba nat-aaa tM CnHail Atataa, or aaflMant pallcaice to bo around the United Stataa wMi a BOpd deal to apare. The eomt 
ha aaaaa^rr to moaO I.<<10,OM toait of new itaal ralla. Other draarinaa ahow the vohuna of ateel Ineolvod 

IIm «tor> of the oteol rail of Amerlean raitroads and the jrcarlir traffic in t 


r and old rails—[See paite 287] 
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Armv Kngineei s Repot t Against Ocean 
Ship Canal 

Ill', t'lilt'f Ilf I'liiKliii'fi u Ilf till Vim\ \Mi« iiiilor 


II till' fCHhilill 


ship , 


llir (Ironf Lakes ami the IlmlHiui Itnei Attei iiiiesli 
tiuinii, tile Aruii iMiKineeis liinuik' tlinit;i nl the siir 
lev liaie repnrteii iiKnIiist the pmleil ami the repoil 
Is eiiilotseil h\ Ihi Chlel ol Limiiieei s Majol (Jeiieral 

I. 11 lleaih 

'fins is hii new siihleel ll him beep iiivehtlKaletl 
imilM Him s sime the tlisl leiiorl viua tiiiide In 1H!1J 
'Ihiie are thus' piaetual liaaLlouh Imlweeu Lakcn 
I'lrle and (tiitaiio, iianteh, the Welland Canal in Cun 
ada, iiml hi Atnenia, (he nmtee triini Tnnawauda to 
Oleotl and frnin LaSalle to I.eiMBlon Itetween Ontario 
and the Undaon Khei a ship i liannel eonhl he dug 
along the ronle of the t\isfing New ^olk Stutt> Iturge 
(anal Irom Oswego to the Mohawk Vnlle\, ami down 
the \ nllej to the lindsoii, or from the SI Luwreme to 

J. uke Champlnlii and Ilieme hy ship ennnl to the 
Hudson 

tieiieial Hem li gtales that the lalne ol a shli> laiinl 
depends mainlt upon how mm li of the present hundrisl 
million Ions nf J.ake emnnieree would he moved thiougli 
the (iihiil, and what saving of freight eliaiges would be 
efleited He reni lies the loiiilnsiim that il Is not feiisl- 
hli flit the I idled Slates to hnild sinh a canal at the 
preseid time He loiisiders that the present Stale 
Itarge CaiiHl has not Imen open for iiavigatloii a snf 
iKient time for Inisiiiess interests to m i ommiKliite iheui- 
selves to Its use. and that as jet if is too early to 
(letetiidne (leflliitelj what lls iiimmereinl llitilleiiee will 
Is. 'I'lie KRl million dollars siieiit upon the Ilatge 
Canal would lie lost 11 a ship lannl wiTe built There 
fore lie reeomtneinls that aiij eonslderul Ion of the eou 
St I m turn of a ileeiesea canal he ahamloiied until the 
aetUHl lompletion ami use of ilie large Welland Canal, 
and the intnal demimsrrafion of the inadeiinney of the 
Aew 'link stale linage Canal Imlleute a need for such 
a ship (iiiiiil 


The Battle of the Brakes 

ILVNCF, has heen tlie sieiie during the last few 
if a (oiitesi hetvveeii the lemliiig types 
lirakes ni whieli onr own W estilighonse 
like has Is'eii .1 leading factor and jirouihses, indeed, 
he the deciding laeloi 1 he e\er-iiiereaHiiig power of 


F 


iem of train liraking v 
demand a quiek solntloi 


redmiion of air pressnie was grmlnal fiom ihi trout to 
the rear of the iralii, the hr,ikes heing siuiesslvelv .set 
a' leiv slight intervals of lime Thh was mil sciions 
111 the shorter trains of an earllei period, lad when 
tiaiiis began to run to lengths of 11' to On (ins, troiihh 
(levelojieil The momeidnni of the iiidiraked after por¬ 
tion Ilf the iraln lirmight e\fs-sHlve Hiinlii tiiion the eeii- 
tei ears, and oCCA«lonnlly would eanse the timkiliig of 
the train and derailment The trouble was remedied hv 
iidroilmiiig Ihe piienimitli eleetrle hiake hv wliieli tin 
engineer was able to ois'ii the tialii ptiM' at each ear 


'I lie I'lemli (iovernment has institnted a iomiietltlon 
with 11 view to sells Img a standard tviie of brake for 
all the governmental lallionds The Westhighouse 
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brake has heen used for miiiiy years on that splendid 
sjsieni known as Ihe Paris, Lyons and Mediterranean 
Lailroad It has proved entirely satisfaetorj This 
eiperlenee has heen eonUriuod In the tests whieli have 
lieeii leieiitly held Tlu» elosest eompetitoi is the tyjie 
of brake which has lieen used Hiieci-ssfully on the 
Paris Hnhways, but It Is staled that when the brake 
was tried out on a long lulsetl fielght train ruuidiig at 
fifty miles an hour. Mwenil enis were liijuied The 
Ceimaii Knnr, Knorr hriike. which Is used on seveial of 
ilie (ieruiiin railroads that eioss the frontier is not 
mliipted lor use with the t\es(liigliouse and other typi'S 
ol hiake, and trains eiossing Into France have to 
use the hand brake It Is Isdleved In France that the 
adoption in that isiuntry of the t\ estliighouse brake 
will lend to Its use in (Jerroiinv and ultimately through 
out Fnrope 

Ships Stay Too Long in Fort 

T HK average man tliliiks of n ship us ongagisl in 
sailing the high sens with oreasloual and brief 
hilerniptions when H K in poit Quite a mls- 
litken hlea , for the average ship spends ns much time 
111 port as she dims at sea Indeed, in times of de¬ 
pression sneli ns vve are now passing through, she simhiiIs 
mmh more of her lime in port tlnui at sea 

Since a ship Is a meiins of gi'ttliig gmvds from one 
plats* to another, she Is In a sensi' prolltahly employed 
only when she Is moving as hei receipts are In pro¬ 
portion to Ihe dlslaneo ovei vvhieti theae gotals are 
nioved Sims' nil the overhead and <rew charges con¬ 
tinue to IK" nniuliite vvlille the ship Is In port, manifestly 
everv thing possible shonld hi dom to cut down the 
tiiiK' N|M>iit In loading and iiiiloadiiig and in the ni'ces- 
siiij ship repairs For Im k of a sense of iiroportlnn 
men have busied themselves with one half of Ihe prob¬ 
lem to Ihe neglect of the other half We have given 
most of otir effort to perfeitlng Ihe shiti and t<si little 
to pi'rleitlng the piei, dmk vvnrelionse and meehanieul 
nii|>llanees which determine the length of lime the ship 
Spends In port 

In this tsinnecthm miieh liiteri'si attnehes to a paper 
on the funeflons of ihe merehant ship, read at the 
lust mes'tlng of the Institution of .Naval Arehltwts hy 
Sit Norman Hilt, In which he protests against the 
statement that time In isirt Is lost time, pointing out 
that loading and disdiiirging are just us neiessary as 
the trans|H>rtiilion of eargm-s—a fact which ought to 
Is' self-evident H(> makes the jiolnt that the overall 
ellleleuey of a ship Is composed of several factors and 
that, after safotv, the most important of these Is time, 
since In mi'iisiirliig eflhieiiev. It is Ihe life of Ihe ship 
and the total of the eargo she will earrv that are 
always to 1 h‘ kept In view 

In eiideiivorliig to gain ihU efthieinj, the naval 
inelilteit ninst Imve In view tlrst safety, for commerce 
profits iiotliing from lost < argues As to speed, the 
author of the iniper argues tlml little Is hi lie gained 
from Ineieasing the speed with wlilih niiv voyage Is 
made, and he lirlugs out the surprising fact that dur¬ 
ing the past tlllrtv years there has heen a negligilile 
inerensi' in the average s|)eeil of shllis of the llriliKh 
mereiintlle niiiriiie i.Ioyds sfiitislles show that the 
HV(‘rage spei'd of vesMels of twelve knots and upward 
was inp knots in 1KI)4, and In lUdH, when Ihe tonnage 
had nearlv trijiled, the aveinge was only l-l knots The 
aveiage speed of nil ships, fiis( and slow, is estimated 
le hav.' heen in IKtM, 111 4 knols and In HMkS. 11 knots 
Allogelher. the anlhor of the paper believes that the 
average H|ieisl of BrItiHh stenniships has not inereased 
during the past thirty years more thiiii about half a 
knot 

I'lvhlentlv, if any isinshlerahle iinionut of time is to Im 
saved It must be snvisl lii port 

Altlioiigli much has Is'eii done In the design of 
loading and nnloadlng miuhliierv, piirllcnlarly for ahlpe 
fiirryliig freight iii bulk, foi sliljis carrying apednl 
(oniinmiltles and luived fri'iglit there Is still room for 
gn'at iniproveineiit In studying the problem, certain 
temli'iK les are to he noted Flist, there Is the growth 
111 si/e of the ocean-going sleumship In 180(1, the 
average si«' of the Kritisli ateamship was t;,2<k) tons 
gross In 181M) It was only (MM) tons, hut in the next 
ten veins 11 inereased to 3,.5(K) tons, and In 1910 It WkS 
4 00(1 tons Fiidoiihtedly, today It Is vtihy much larger. 
There is to lie noted a concentration of trade In a. 
limited number of i«irts, of which I,s)iidnn and New 


York ore the moat marked examples. Aaother ten¬ 
dency—very important as affecting expeditious handling 
of cargo—is the growth of what Is called "parcel Ship¬ 
ments," and the dct'rease of "whole cargoes.” General 
tiade both Import and exiiort Is deiwndlng more and 
more on the liners which (-arry mixed cargoes. Safety 
and regiilarlty of voyages enable the manufacturer and 
retailer to tmv almost direct from the producers In 
all parts of the world, Internathmal trade Is carried 
on borrowed money, and while In transit almost all 
cargoes art' the proi>ertli's of the hankers and flnaucial 
houses The effect of all these tendencies Is to con- 
leutrate the general ocenn overseas trade In the ports 
which can offer tJie liest iKvonimodatlons to tlte bigger 
sbliis, both us regards berthing and the handling of 
their mixeil cargoes Unfortunately, as regards ‘the 
length of stay In port, this comciitratlon works against 
the (lulck turn around of these ships These observa¬ 
tions have a decided slgnlfleance for the leadlrig ports 
of our own seaboard, where Ihe same causes will in¬ 
creasingly priuluce the saiii€> results when the present 
depression passes and trade lieglns to flow in volume 
through ils accustomed channels 

Results in Our RecdaiiMition Service 

I T is non- some eighteen years sini'e the llerlamatlon 
Act for the reeovt'ry of the semi-arid lands of the 
West was passed, and although the work was 
planned on an tmprt'oetlented scale of magnitude 
progress has Is-en iinlnternipttMl and the economic re 
suits as shown In the last report of the Secretary of the 
Interior ni-e hlgiily satlsfuotorv To date twenty-four 
primaly and four Indian projeets have been completed, 
or partly isiiupleletl, at u net cost of 125 million dollars, 
and in tlie HhcmI year ending .Tune SO, 1920, Ihe value 
of tlie crops grown on these iirojects amountetl to 158 
million diillars 

Although the great fertility of the lands thus recov¬ 
ered hy Irrigation is proverhlgl, the following state¬ 
ment of the yields (>er acre in the various districts will 
ls> Huriirising to aiiyone who Is not ftimillar with the 
details Thus we learn from the reitort that tlie crop 
values In excess of <Mie hnndred dollars per acre are as 
follows; In the Salt Uiver project, $128 27, Tuma, 
$134, Y’akima, SnnnysldG Unit, $107 07; and on th*> 
Okanogan project the yield rt'uthed the astonishing 
lignre of $307 2H The annual farm census of the Rec¬ 
lamation Servhe shows that the value of products on 
ri'clamatlou proji-cts of nearly $80 per acre U twice as 
large ns the average yield of unlrrlgaicd land in the 
humid legions of the I’nltetl States 

The statistics of increase stiow that there was a 
growtli of Irrlgnttsl acreage of'from (194,142 acrew In 
101.3 to 1,187,25.5 lien's in 1010 tlie same iverlod the 
crop value has risen from $1.5.fl7«,4l1 to $88,074,187 
A serious prnhlem has devehnied in the mutter of pro 
Tiding ndispiale drainage to ^eVprtt seeping and water¬ 
logging of the soli and Ihe deposition Aif alkali It can 
be solved, liut we learn that a cunslderahlc tsirUon of 
the funds must lie employed in the construction of 
drainage work 

The wisdom with whieli the scope and plan of opi'ra- 
tions of this great Federal work were planned is shown 
In the casi' of the Salt Itlver jirojeet, which reiiorted a 
total crop value of 23 million dollars. This Is twli-e 
what tlie Water I'sers' Association must reitay to the 
United States over a jieriovl of twenty years, more¬ 
over, most of this money will he derived from the 
pviwer prottts from the various hydroelactrlc works that 
form part of the system On other projects the actual 
crop value Is comparable to the cost of building the 
Irrigation wnorks which have made these crops poMible 
The proiiortloiial distrlhntion of the crops places 
alfalfa in the lead with -10 per c4a*t of the cropped 
acreage Next is wheat with 15 per cent'^Pastures 
ri'prpseut 10 3 and cotton 9 7 l>er cent. In eplte of this 
favorable showing. It has liet'u Impossible to undertake 
new projeets liecause of the lack of funds 
The shortage of-fnnds Is due. In part, to the felling 
off lu the receipts from the sale of pnhllo laud, An¬ 
other driiwhaek has lieen the setiliig aside (ns provided 
hy the Act) of $1,000,000 annually to repay advances 
made from the revolving fund of $20,000,000. However, 
it is pToliahle that many millions of dollore will be 
transferred to the Reclamation Service, In accordance 
with the Act of Feb. 25, 1920, covering the leasing of 
mineral lands. 
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An IUmIiIc tbu BMtcr 1* tfa* l«t«t ditetrical appU- 
aiMe iat tbi* boaw. Tbla tfcrrlce eonaUts of a mnall elec¬ 
tric mat/pt trktcb drlvea a pair of blades through suita¬ 
ble gearlBf. The device Is prorlded with a handle so 
that it ehn be oonveoientljr handled and tilted to anr 
angle. ▲ control lever starts and atops the motor, and 
regulates the speed of ibo blades or paddles as required. 
The gears and beai^lnga are of broase. 

A* Blectiric Invalid Chair has been developed in 
ICraoce with spedflcatlons as follows; %-horsepower 
electric motor, controller which provides four speeds 
forward and reverse, worm drive to front w'beela, spe¬ 
cial leaf and 0 strings, poeumatlc-tlred wire wheels, 
and Storage battery with a capacity of 20 ampere 
hours. Particular attention has been given to suspen¬ 
sion. This chair has been produced to rcpla(>c the 
manually-driven type, and In consequence of the de¬ 
mand for Invalid chairs for war Invalids. 

Bepredudng Speech with Galena Crystala,—As far 
back as 191S Brasier and Uonglor showed that the 
pasaage of a sufllclently strong altematlna current 
across the surface of contact of a metal point with a 
crystal of galena cauaed a sonorous effect P. Collet, 
writing In V»mpte$ Bendas, tells of his experiments 
along this line By using an undami)ed wave arrange¬ 
ment and a primary and secondary circuit properly 
toned and Including a microphone, he has been success- 
fnl in reproducing the singing voice with the galena 
contact. The phenomenon la attributed to thermal 
effects. 

Capper-Clad Steal Wlra is made by casting molten 
copper about a spedally treated round billet, carefully 
oentered in a round mold. The composite billet Is sub¬ 
sequently hot rolled to a wire rod, and then cold drawn 
to copper-clad steel wire. The coex tension of the two 
metals Is said to be equal, and the per cent of coating 
remains the same at all stages of manufacture. Bend¬ 
ing, twistlag, atretchlng and breaking the wire only 
prove# that the copper coating Is practically homage- 
aeons with the steel core. It Is also claimed that the 
copper-clad wire Is 30 per cent stronger than galvanised 
wire and 60 per cent stroager than solid copper wire of 
aie same section 

Nostbelt lUdio Station.— With an aerial system eon- 
•Istlng of a triangular network, each side of which 
win be 6(W feet In length, the Nortbolt atatlon, quite 
dose to London, is now nearing completion The aerial 
will bs supported by three wooden lattice towers, each 
446 feet high. The trausmlttlng e<iulpineut will consist 
of EiweU-Poulsen arc generators fitted with remote 
control. In the near future a valve set employing the 
hlgh-power Mallard slUca valves will also be In- 
stslled. Although the output to ihe aerial Is 50 am¬ 
peres or more, this station will tie operated directly 
from the Central Telegraph Office In Ixiudon, at speeds 
of almnt 90 words per minute; but provision has liecn 
made for the InstaUatlon of high-speed signaling at 
more than 100 worda per minute 

New York’s Wireless Fog Signals.—The SecreUry 
ot Commerce his annouait-d that In view of the Im¬ 
portant development of a radio compass by the BtireHii 
of Standards, throe wireless fog signals would lie Im¬ 
mediately Installed at the entrance to New York Har¬ 
bor through the Lighthouse Service Encli of these 
three stations Is equipped with an autumatlc radio 
set sending out signals continuously daring fog or 
thick weather. They may he picked up ou shiplaiard 
by means of the new radio compass which Indicates 
the direction from which the radio signals are sent out, 
and by taking observations on the different stations 
the captain of a vessel may determine his exact posi¬ 
tion without being obliged to rely on tlie former un¬ 
satisfactory method of locating himself hy the sound 
of whistles and fog horns. 

Fatal Kleetric Slieck.—In a Viwina workshop an 
electric freight elevator operator was found dead on 
his seat, evidently tsom shock On examliuitlon the 
cause of the accident waa traced to defe<'Uve contact 
on the electric safety device which prevents the ele¬ 
vator motor operating until the iron elevator door Is 
closed. The seat and its framework are grounded and, 
therefore, a voltage exists between these and the In¬ 
dividual phases of the 220-volt three-phase supply, 
which, according to the state of Insulation of the 
wh<de syatem, oftai nearly approaches 200 volts The 
iron etevator doors are not grounded Owing to the 
defective contact, the Iron Aoor In closing became alive, 
and thus a voltage existed between U end the oper¬ 
ator’s seat, which was the cause of the man's death. 
The accident proves tlie imimrtancc of grtiundlug all 
imawork used In conjanctiw with eiectrlcal apparatua, 
trrekpeottve of voltage, particularly where alternating 
eaiteht is emylpTed. 


AgtroBMBy 

Seeking an Observatory Site—-Prof. Benjamin Boss 
and l>r. U, E. Wilson have recently made n tour of the 
southwestern United States, in search of a place 
offering the best optical conditions for a new station 
of the Department of Meridian Astrontimy of the 
Carnegie Institution of Washington. 

Kodial Velocity of the Greater Magellanic Cloud.— 
According to observatlona made by R E. Wilson from 
Oerro San Cristobal, and reported by the Lick Observ¬ 
atory, on 17 bright-line nebulie in the Greater Magel¬ 
lanic Cloud, the cloud as a whole appears to be moving 
with high velocity away from our system. 

Astronomical Computing.—^The British Astronomical 
Association has organised a Computing Section, under 
the direction of L J Comrle The function of this sec¬ 
tion will be to curry out more or less extensive calcu¬ 
lations required by the other sections of Ihe association, 
and also to prepare tables, predictions, et( 

Comet Taylor-Skjeltemp.—With regard to the pub¬ 
lished announcements of the discovery of a comet by 
.SkjeUentp, at Cape Town, on t>e<- 11, 1»2(>, it now 
appears that the new cornel was tlrsl seen by Clement 
J Taylor, of Cape Town, on Dec 8, but on account of 
an error ou his part In rending the hour circle of his 
telescope, the dis<‘overy was noi verlHed until after the 
Independent discovery of the comet by Skjellerup Pr 
Orommelln, who has communicated the foregoing in 
formation to the International Bureau of Astronomical 
Telegrams, propones that the comet lie called Comet 
Taylor-Skjellerup. 

Neptune’s Satetlite^The current annual report of 
the U. 8. Naval Obeervattiry records the progress that 
has been made In an Investigation of the orbit of 
Neptune's satolllle, begun by the late ITofessor New¬ 
comb shortly before his death Korty-six sets of obser¬ 
vations, wavering the perltid from 1869 to 1908, arc un¬ 
der discussion. Of these 13 ^erc made bv photographv 
at three different observebiries, and 33 visually by 13 
different observers at six different observatories Cor¬ 
rections to the elements have lieen obtained from 2(1 
of ttuwe sets of observations, and the normal equations 
are ready for solution for 0 other sets 

The Total Lunar Eclipse of April 21-22 will be 
visible throughout the Uidteil States The moon Is 
north of the center of the earth’s shadow, but neverthe¬ 
less near euough to It to U-come <-omple(ely Immersed 
At 11 T)7 P &1 on the 2lHt the mmm first touches the 
l>onuml»ra, but It will not Ik* till well after midnight 
that (be darkening hecomes eonspUuous At 1 -03 A M 
the edge of the true shadow Is reached, and mor(‘ ami 
more of the moon will lie hidden until, at 2 23 it Is 
complelely obscured except for the faint reddish light 
refractetl through the earth’s ntmosphen- Totality 
lasts oiilv 42 minutes, and the moon Is eiitlrelv clear 
ol the shadow at 4:20 though It dws not leave the 
peuumtiru until 3.22 The bright star Splea will be 
within 10 degrees of the eclipsed misui, making u verv 
pretty spectacle for anyone who get.s up to si-e It 

Solar Eclipse of Sept. 10, 1923.—'Various prelim¬ 
inaries are already under wav for the observation of 
the total solar eclipse of Sept K'. 1923, the path of 
totality of which extends ncross Mexlca 'I'be Mexican 
government has establlshc-d a number <if tenipiirary 
meteorological atatlons along the path for the puritose 
of collec ting data of cloudiness during the first 20 days 
of aeptember, beginning with 1011) These <lnta, to 
gether with a large-scale chart of the region In qiies 
tlon, will be pnbllshed In 1922 and distributed to ob¬ 
servatories throughout the world Aei-ordlng to I>i 
rector J Oallo, of the Tacubava tlhservatory, the onh 
good place for an eclipse station In Lower California la 
Ensenada de Todos Santos Tampico Is in the path 
of totality but not near the eoiitrnl lino The hiirlair 
of Champoton, in tlte peninsula of Y'uoatan, Is un¬ 
favorable cllmatkally, and totality here Is very short 

Preparing for Solar Eclipses. — The Eclipse Com¬ 
mittee of the American Astronomlcnl Soc Icty has made 
a report on the arrangement'! now under wav for oh 
Mcrvlug the solar eclipse of .Sept 20, 1922, In Queens¬ 
land, and that of Sept. 10. 102,3, in Mevleo A part of 
the program consists of obtaining meteorological oli 
servatioDS along the path of the eclipse in the years 
preceding Its oceurroiice, not merelj at the correspond 
liig season of the year, but also at the hour of the 
eclipse, so as to take account of the variations of 
cloudiness with the time of day. When siifflcienl data 
for the two eclipses are available, the eommlttoe will 
publish Ihe same for the benefit of Intending observers 
The committee will also suggest lines of work most 
rieoded, serve as a elenring-honse In arranging for 
loans of Instruments and apparatus, and compile a list 
of proposed expeditions In connection with the Mexican 
eclipse, 


Engineering 

live and Dead Lumber.—A report issued by the 

Forest Products Lsboratory states that If sound dead 
trees are sawn Into lumber and the weathered or 
charred outside cut away, such lumber cannot be dis¬ 
tinguished by any known tests from that cut from live 
trees Most of the wimhI in a live tree Is actually dead, 
and the specification for lumber should therefore be 
framed to provide for a maximum amount of decay or 
Insect Infestation, and the provision of a clause specify¬ 
ing live timber Is nnneceaanry 

Hydro-Electric Development in France. — A recent 
publication on the development of water power in 
France states that prior to August. 1914, the amount of 
h,vdroeli*ctrlc power dcvelojied amounted to 750.000 
horat’power out of an available total of 8,000,000 to 
9,(K)0.00(» borseiKUver By the middle of 1919 It Is atated 
that France was cspilpped to develop 1,105,000 horse¬ 
power, furnishing an average of approximately 770,0(X) 
horsepower Al that lime more than 500,000 horse¬ 
power was Iteiiig develoiied, and it is estimated that 
In 1934 an average of more than 4,000,000 horaeixjvver 
will be reached 

Colorado River Power Project.—Further details con¬ 
cerning Ihe seo[)e of the extonslve hydroelectrie project 
of the Southern California Kilisoii Company, whereby 
It is proposeil to develop 2,5(X),(MX) horsepower of elec¬ 
trical energy from sites on the Colorado Klver outalde 
of the National Park, indicate that in the development 
of water is>wer of Ihe Colorado River the Installations 
must tat made in large units and at such Intorvals as 
the demand for imwer will Justify additions of from 
100,000 to 200,000 horsepower The Electrical Eevime 
points out that development In small units would in¬ 
volve greater cost i)er horsepower, resulting In higher 
charges to consumers 

Stone Screenings.—Recent tests conducted in Mont¬ 
real Indicate that appreciable Increases In the strength 
of concrete may be obtained h.v the Judicious use of 
stone screenings in the aggregate, or by the suhstitu 
tion of finely-crushed stone for ordinary sand Some 
of the results showed that as much as 22 per cent addi¬ 
tional strength was secured hy admixing stone screen¬ 
ings to the extent of 5 per cvnt of the weight of the 
aggregate in a given mixture, i-ontlnues the Timet Bn~ 
Ulnerring l-luftplemcnt, while In the case of mortar, 
where ordinary sand bad liceu replaced hy crusher sand. 
Increases In strength from 15 jier cent up to 79 per 
cent were observed In test specimens 

Substitute Cross Ties,—The task of finding an effi¬ 
cient substitute for tlmtier ties resulted partly from a 
fear of liupendiiig shortage of tlml>er. and the only 
substitute made and usi'd on a cfimmerclal si’ale Is the 
I-beam sis'tlou of a leading American stesd mill. 'I hese 
ties, wo learn from tlie American Railroad Association, 
are efficient on non-lnsulateil tracks under heavy and 
dense traffic, and the line, surface, and gage can be 
prest'rved at n-asonablc cx|>ense Coiroslon Is. how¬ 
ever, a Hi'rtous fador, and insulation Is a problem 
which has vet to Is- sallsfaetorily sohed Other sub¬ 
stitutes sucli as steel and I'oncrcte or steel and wwsl 
bave bcH-n tried, and some of these show promise of 
stici’esh 

Delaware River Power Plan. — Announcement of a 
proiMiswl plan to develop alsmt 500,(KM.) kilowatts In 
water power on the Helaware Kl\er, iit a total Cost 
estimated at $200,000,000, apiH'ars in a reismt l.ssuo of 
Hlcrtriinl World Active work will be eommeneed as 
KCHin as luithonzation Is received from Ihe Federal 
Water Power ('ommlsslon The plan enlls for the eon- 
.strnitlon of four dams, at or near Belvjdere, Bnshkill, 
Shohola and Butler’s Klft, with an average head of 8(,) 
feet The total i>ower capacity of these four dams is 
cstimatisl at abotit 500,(SK) kilowalts al normal high 
water In addition, a steam power plant with a ca¬ 
pacity of lOO.tKK) kllowntts will Is- eri'eleil somewhere in 
New .Tersey In order to supplement Ihe hydroelectric 
pdant during seasons of low water 

Havre Port Undertaking.—A large job is about to 
be undertaken In eonneettnn with the deeis'iilng of the 
outer harbor of Ihe Kn'iieh poii of I.e Havre The 
scheme Includes creeling iiiid working, on both north 
and sides of ihe outer liarlsir, 1 ransshlpplng berths, 
wharves, misirlng biiovs, raised earthworks, roadways, 
a dock for petroleum, gasoline and other iultiimmable 
hydroearbldes, a (Mimplele plant comprising both qun.v- 
slde and floating equipment for handling general gcssls, 
coal, heavy oils, petioleum, and gasoline, together with 
goisls slnsls, tanks and niHehlnery , likewise, lalls run 
iilng along the quiiys and Joining with the State rail¬ 
way 11 appears very nineh ns thongb the French were 
going to make a strong bid for the world’s shlpiiing, 
.judging by this and other extonslve Improvements In 
French ports 
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Uncle Sam’^lAitificial Fish , 

The Hatchery Work of tihe. United States Forest 


I - ■If ^ 


\I).MrNISTHATI()\ of ir.l Nnnonal forosts, fppro- 
yA HciitliifT .111 iiri'ii (il ),);},U.‘Vt,40(l aci'es , foiiservatton 
Mi lluilHTlniuK find till' lOforcuUtlnii of doploUHl woikI- 
IhihN lire iniiiiii>r ttir liiitlos couiniouly nn(Til>«i to tho 
rtillcd SliiiMM H'orcKi Sonlco Ituroh would one vlaual 
Izf tliln I'Milciiil Cioeiiinieiit burenu functioning as 
ofieriitor id Hull Ini11 lici lea, collectinK trout eggn from 
Mircniiih of iilciit; iiiiil fllHtrltuitiiiK tliem in much fre 
i|iiMiiled MioiiMlimi uutiTK an n Huretv thiit the pro- 
triliiiil flshi riiiiiii M Imk will not prevail. The popular 
hliMcIcn of trout lonutltute a valuable re»ource of th<>He 
iNatloiiai plnvf.'ioundN and clearly It In within the pio 
Miirc of riule Sara to aafegua-d the supply tind aid 
Niituie in replenlHlmiK tbi' haunts of the HportHraan 
('ohuado Is 11 favorite tr.VHtliiK pbne of anglers, 
v^here inountiiln Htreams and lakes \ hdd unNllnte(ii\ 
of their HUiiply of ralnhow, native or lilaeli spottisl and 
eastern hriMik or red-Nias khsi trout 'I'he opiiortuiillleh 
for the henullful iiiiuhow tnrat hei kou without re¬ 
straint. I'liruiiiK foi this r.'ghin the |Uhtlv-hestowe<l des- 
iKuation of "The I’lsheriiiaiiN I'aradlse' lei Nature 
is Impoteul lo tiiake loutiniioiis and positive this 
phrase whhh lannot fiitl lo encage the eonsuniing In 
terest nf real anglers t niess restocked these mountain 
waters would ha\e their stipidy of llsh well ulgh ex- 
hatisteil within a few seiisons Cleiirh. artilieliil proim- 
gatloii Is to lK‘ deslied, ii iietsl generously tespondiMl to 
b.\ the State Kish and (Jauie Couumsaioii of Colorado 


By S- ^ Winters 

In the stream of ttteir aedbuatlon until rttejt ar« "ripe." 
Ki-equentlv, euvlronnienta wd the formntlona of the 
lakes preclude thto. OoMl^ently, the trout are as- 
M'mblLsl and concentratad Into a no-called "ripening 
pen ” The latter may eoi^tuto a aection of the creek, 
arranger! Into a trap hy nH|ifttehlug wire netting above 
mid lielow a upacifted poteb—froni 20 to 20 feet apart 
T he flsh are retained in these qnartera from two to 
three days, the time allotted for femglea to ripen and 
Hubseqiumtl.v yield their eggs Spawn work li done 
in the afternoon. 

Tlie tish are removed from the ripening pen with a 
seine or hv use of a dlienet, being transplanted to wash 
tubs containing water. Then they are conveyed to a 
stripping bench. Here, worklug under an awning, an 
hidivldnal iBolateo one fioh at u tune from the tub, holds 
it with the tall removoil from Ins Isidy, and stripe the 
egga by moving hU forefinger down the side of the 
ttsh, from head to tall. Only a few brief seconds In¬ 
tervene. the flsh having been robbed of Its eggs Is de¬ 
posited in the stream where former and natural habits 
of life may lie renewed. Eggs liras obtained from the 
female Ash are caught In an ordinary tin milk pan, side 
seiineiitly tadug fertilised with "melt" or "milk” from 
the male member of the family i tbvlously, eggs freshly 
strlpiied are flabby and ara liielined to form a mass 
Soon, however, the aiieolmens begin to consume water 
and gradually become Isolated Into units Once sepa- 


'Hie hgga, having hardan^d, Qte ivtnip 

tng iMiU with a steajKtring fetfp Mlirtatf « 
i,eW«fta. l%eyat«{KmMdo&tdltto«^^ 
i« foctfaw^ Ibldted 'Over Hte egga, and txiirtimgd 
with juuitlier laydr of moM. Havlac fBtod all the t»Qr« 
tb«ar are hmened to a wooden case. A tin ttoy wdOt 
bolaa to tike bottom la packed full of tee oy twtor «wt 
to ptiKwd on ttpp of the Oah-egg tntyw 1*he'bbttioM «f 
tlw campaatment tmyabetog a fine nwkh the turn 
the aelttog anew or Ice seepa tta way tfatotegh the 
moas and doth, thna penetrating all porttona of ihe 
eontaloer. Tha egga ape thua aurttotmded by a coed «t- 
nioepbere, inanri^ their mmndneaa until they read} 
the hattbrcry. If a eetmidenttble dlatasce la to be cov¬ 
ered, ice or snow la jnenewed to the tto oontalaer at 
frequent Intervals. A maximum time limit of ten 4aya 
to fixed for thn preaervatlfm of the egga whm attb- 
jeeted to these abipptog oouditluna, abrupt iarrtog being 
atu«Uoualy avoided. 

Egga iMkm at Trappers l,ako are packed on boraaa 
and conveyed to Marviuc. 10 miles diatant; thence ^ 
HUtomobile to Bifits, 7.1 mile#, and shipped by railway 
to Denver or other hatehertes—tbe distance ranging 
from 75 to JtOO miles. Uikiu being received at the batdi- 
cry. the tggs are placed on wlre-bottopi acredns, 12 by 14 
Inches In dimension. These are aouaed to trougba of 
running water, preferably spring water. At 8 temper- 



bc/t TaklSK h»h from Iho riiirnmB pen, when the femsiM ore 'rtrlppoil'' for their eggo. Crnttr- The equipment uee<1 for ehlpphiB the eggs. The fllled oompsrtment Imtoe t.sefi fature trout j tlM 
wliiit KuliBtJinci In the pon« i» snow for refrlgorntlng purpoeee. ttipktj A olo*e-up of the etripping proceee, by whieh 40« to MO egge »»e obtained trtaa eaeh female Sab 


Where the Federal flah hatcheries get their raw material 


null the IJiiiicil .si.uis rment SerMce—17 .National for 
ests ciiteloiiiiig the mouiitniiious nreii of the Stale A 
SI ore of hiitelici Ics lu,. imiiiitiiliitsl, vlfUllng 15,000,000 
fry for rcsloikiiig the w liters where the illsciiiles of 
Izaak W'altira iiraci tlic of ihcir mu ieiil ami pleasurn 
ble pm suit 

A peculiar ipiirk In Nature, it would seem. Is that 
from 7.5 to fhl per eent o| the eggs h.itih uiiiler the 
tomiliug laie of mull win reus hut two lo four per eent 
me transformisl into fish when li ft lo ileieioii uuturnlh 
Tills liilerestiug olisen iitloii vmiihsafed hy llsh and 
game exis’ils suggesi s the o]ipoi tuiiltt ol iiutoldilig the 
(lefaiU iiivohed in the no'el procedure of tiaiiRpInnlirig 
flout from a region of uhmidaiiee lo streaiiis where 
the Niipplv Is eon.stniitl' being siihtriKled from h| lish- 
eriiien TToiil spawn in nio'lug watei wlieiiwei feasi 
Ide, eithei in a siremii oi iil (he inlel of a lake The 
inhibow Iron! nsuall\ spawn in Miij , Ihe nati'e tiout 
liefer the process lesnltliig In the iniilllplli iitloii of 
fl.elr kind until .Ini' while the eastern brook trout, 
in their fardinesH, spawn In October or November 
Iiullvldnnls emplmeil in eolleiting eggs eaptule the 
llsh in till* lakes high in the mountains And here 11 
HIM' ho noted that every oltletal of the Forest Service is 
(I depmv game warden and tlie proteetlnn of wild life 
nod tlsli propagation suggest a special responsibility 

Inlets to lakes are Invaded for flsh In gathering 
eggs for propagation purfsiues Veterans of the reel 
and rod elalm llnu trout thus assembled ehoutd remain 


rated, Ibev are drenched In iraralng water and left 
In a eiMil place for one hour where they swell and 
harden 

The biMisewife who carries lier hen eggs in a basket 
by Ihe doK<*u to the erosaroads store may la* irantrlbut 
lag to n eoualgnment of poultry predticts destined for 
a journey aiTOss the eoUtluent, Similarly, fish eggs are 
not used at the point of coltoetlon The Forest Service 
distributes .3,000,000 eggs to 150 differeut btreams and 
lakes In Colorado Millions of additional fry arc trans¬ 
planted by the State, raUroHds, and private indlvlduato 
III the waters eouralng through the National forests. 
T be eggs are shlpi»ed front Trnpi'<Ts and Marvlne Imkes 
to the Clenwood Springs ud Buena Vista hatcheries 
■Hid likewise to Denver for dtotributlou to nearby batch 
cries A small hatchery to malm allied at Trappers 
1-nke \ ieldlug from 61K),000 to 7(H),00 fry 

The Ingenuity of man wbl^ piiliiiaees the productive 
iiipaeliy of fli^ eglfs #rl»m'4 to Oh f»er cent likewise 
devises an efllelent method of transporting cuustfomeuts 
fi,r i-emoved from the urlglnatlng point Wooden cases 
are euifiloyeil each unit eomprlsiug four egg trays and 
an lee eontalnor The egg trays resolve themtdivea Into 
leii coinparfmentH ench, by 8Vj lneht*s to dlmaitoUm, 
Kaeh compartment has n caparitv for 4,(XtO eggs or 
4fi,00<» to the tray—equivalent to KKI.OOO egg* to too 
ease Wet mo**, placed on the liottom of eadh'cofii- 
pnrtment. gives a downy bed for the prodnota. The 
moss, gathered from « nearby *tn*om, to relntorced by 


Hture of 50 degrws, the egga develop eyes to 25 dgyA 
and complete the transformation In from 45 to 50 days. 
If the water Is w-amier, the time rofiUlr«d for batrislng 
to leas—approximately, each degree of beat curtaUlng 
three daya from the hatching period. The young fish, 
when first hatched, possess a food-sac attached to tbe 
under portion of the body. Until this formaOon to 
absorbed, after an elapse of 20 days, they reject all 
food. With the obliteration of this growto, fipely- 
rralverlaed liver to devoured with relish. 

The young fry are shipped from the hatchery for 
tdantlng In atnrama and lakes when an Inch or more 
to length. The well-knoyrn caanlbnllatlc teudenetos of 
large flab to»devour the offsprini; of the species wlU 
not permit of the retoase Of the fry from the retalQ- 
Ing pond until they have attained the flngerito# stage. 
Having developed some stoe, the fry to able to wlthotoud 
the law of the survival at the flttwt aa It applies to 
streams inhabited by fish when existence to perpetuated 
by devourto^t their ktod. Brook trout are traiigplail^ 
from cultural condlttods to the menntato waiets in 
the spring while tnlhhow trout change thaiy entlyoa-' 
meat during the tall months. Observatlo&g to thg 
vraptgktUm at trout to the National ^sreeto «hm to 
explede the theory that dsh will develop AntoOa or dto 
If bkndtod. Wei baads wlU ohvUlto afiy IB sKtfeto ^ 

miqr be tMitotondd hy foitoUDg the Itoltir 

trate, At 'Trappata Itoke dab eoae in eoAhWh 
with wet hanw apd no taroubto hoa djpjimkrad) 
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yarder and dapUx loader mounCad Oft alad. HtaM Induction motor lor direct drive ul wood uwa 

£totrkaU)''d>|Mrat«d equipnent of the logging industry 


hoa^ hy Sleetridtr 

By :Al(r«d LongvUle 

O VBB001HN6 udetotegly Inn imiounUble obstacles, 
a logglug coojpany Oi»oratlng la the Htates of 
Washington and Or^on hM demonstrated tba value 
of electrtetty in telling timber For the first time, per- 
hapa, in the history of the industry eleetrtc current has 
supplanted steam power for exploiting lumber resources 
of 8 region. An electric tranwaisainn line of 82,160 feet 
was Qonstructed, penetrating the densely wooded areas 
of the Mattonel forests, and rendering avalUilde for 
msrkief 34,000^ feet of Omlwr. 

Electrifying the woods was u "trall-blaslug" feat of 
difikmlt attainment A steam donkey or locomotive 
minus the stt»am, Was the uiicleus for Initial experi 
ments. Wltboot steam, the first obstacle encountered 
was ^e atiseuce of a signal whistle. As a makeshift 
arrangement, an electric horn was attached, locuteil 6o 
feet from the electrical euulpniejU, but the din of ma¬ 
chinery operation rendered Indistinct the clarion call of 
the whistle In giving signals to the wttrking crew. 

Here is how the protilem was solved: A iVi by 3 
air compressor was Installed, hooked Up to a 3-horse 
power motor The compressor is piped to a storage 
tank. 80 by 00 inches, and the pressure la constant 
at 100 pounda Hrlvlng the air by the operation of 
the motor, about fire mlnuiea each hour, the pressure Is 
suittdgnt to take care of the whistling 
Logging l>.V electricity was begun with a 260 kva 
transformer, snbsequant devdopments proving the In- 
jidequatenusS of this capacity. Testa, however, bare 
not oflSered definite recommendations on this point The 
transfornwr. at donkey end of transmission line, la 
placed three or four hundred feet from the spar tree, 
obviating Interference of yarding and beading 
The lS,000-voU transmission is terminated on two 
IKiles at 8 foot centers, at the transformer. A discon¬ 
nect switch is mounted on these pales, making it feaei- 
Itle to cut Off the cuiTCBt at this juncture Current 
from the 650-volt side of the transformer Is conveyeil 
to the motor through a 8-conductor armored Bubmarlne 
cable placed along the ground between the transformers 
and yarder motor 

Difficulties of <iperatlng the motor slowly enough to la¬ 
in unison with the requirements of lugging and in 
regnlation of drum controller In starting, stopping and 
controlling sjieed of the motor had to be surmounted 
Acting upon the theory that It is essential to add re¬ 


sistance in rotor eirentt nnttl the motor speed is les¬ 
sened snfiioicntly, the electricians then rearranged the 
wiring of the drum controller for the acii.mmodatlon of 
a wider range of control Barn-ls of water were con¬ 
nected with each of the three plinsus of the rotor 
circuit until the speed required was ascertained liy 
raising or lowering the barrel of water to (be circuit 

imagine the exasperation of the lumlK^rman hauling 
aiuund barrels of water as eveesH luggage to an equip¬ 
ment already eumbcrsomel Hut the testH of coune<-ttug 
the donkey engine with the water barrel is not a fre- 
Queiit jierformnuce Basie Infm-matbm Is avallalde 
from a single experiment; ■‘dimply calculHtp the wnrta 
dlsslpatod in each barrel and the carijing i-apuclty 
nei'essary to lie obtained in som<- other form of re¬ 
sistor The Washington togging coiniaiuy addi-d a rc- 
aistance of 3 ohms in each of two phnw-s and a resist 
anee of (J ohms in the rciualulug phase of tlu- rotor 
circuit. 

A cost accounting system has been kepi to indloati- 
the exiiendlturcs as well as tlie mcrlta of the system 
of logging by elettrlclty. For Innlding and maintaining 
the tranwnlssion line, calculationH have been Imscil on 
5 per cent depreciation for the coiqs-r and eondin-lor, 
2ti i>cr cent depreciation for .-ross arms and insulators 
and 100 per cent for lulwr and Ineldentuls A linlf a dav 
is n-qulrcd for four men to cslubUslt Hie transformer 
every time the yarder is moved to o now setting The 
y artier has bt-en in o|H*ratlon for 284 eonseenitve da vs 
without Intcmiptlon for repairs 

Comparative coats of logging with cleetrielty and 
steam, as evidenced by the retsirds of tins Western 
luml>er company, prtalnce the following fact Klcctile 
all.v-drlven yarder loga'tpr 62 cents per thousand less— 
saving $7,280 In 210 dujfs on a yarder alone Supiile- 
ment the cost of maintaining motor and controller, an<i 
the total ctist la only 31 eents per thousand fet-t of tim- 
her It requires 2.8 kilowatt boors energy input to log 
l.tXK) feet 

Aside from the ymsalblMties of developing )M>wer siitH 
oient to do logging In heavy timber, at n reasonable 
outlay of exiamdltures, the I'nitisl Slates Forest Serv 
lee considers tlie introduction of electrical equipment 
as an added precaution in nilnlmiring the aniiual toll 
of $40,000,000 exacted by forest fin-s Logging eipnp 
ment and camps are the sonrees of nnnumliered forest 
conttagrotlona 

The electric yarder and duplex loader in operation 
form the subject of our preseut colttred cover 


The Civil War Carved in Granite 

By James Anderson 

S TONE MOUNTAIN, a solid granite monolith rising 
sheer out of the Inndscaite about twelve miles east 
<'!’ Atlanta, Georgia, will begin this spring to assume the 
aspect of a granite meniorial to tJie (,’ivll War “'I'ho 
lyost Cause,’’ a gigautle sculptural representation of 
an army of one Itiousand Confeileinle leaders, is to be 
<atved in the fat-e of tlie mouiilaln, vvlilth is fifteen 
liuntlred feet long and (jiic thonsan-l feet liigh After 
tight venrs of planning, the (-nglm-erlng framework for 
this Kti)f>ej)(]r)iis monameiit is la-lng laiil, w) that in the 
si-ring woik on fin- arnij may lie startetl Giitison 
Lorglum, tin- einliieiit Ainerlcan stulplor W’ho origi¬ 
nated tlie idea of till-- vast memonal is to superintend 
Its execution 

Plans liiid been (ompletcd In 11117 for Iieglnnlng the 
work when Auu-rita entered Ihe World War 'fha 
mountain liad la-cn suiveyed, and a road tut to the top. 
Even hoist cables and some madiinorv Imd been in- 
sialbsi Nothing further was done, liowi-ver, until .lan- 
uarv of this year, wlien ccjniplete support was jdt-tlged 
for tlie renewal and (omplctioii of the undertaking after 
the uiiHvoldulih- liiterruiitlon 
Tile huge nature of Ihe i jniepllon stnggi-rs tlie imagi- 
nntlon lilg ns tlie mouiitaiu Is, if Is absolutely with¬ 
out seam, erevbe, or fissure 'llii- m aiolltli's southi-rii, 
eastern and western exposures nre oval In shniie, so 
that the vast nalunil i lui as is like a ten-cup cut in 
two No other stone In tin- world, so fur as known, 
afiords so wvmdcrful an op|sirfuiii1 v foi the sculptor 
Mr (iiityou Horgliini savs the ipiulitv is iierfis-t, as 
the gray grniiile of the tcirihern side, where Ihe army 
v.lll lake shape. Is laotiated from Ihe sun nnd is not 
affected hy the weather ’I here Is never sullli lent frost 
t'l react on the sloue The southern exposure hs In- 
fliieiieed slightly by the attlon of flie sun but the mois¬ 
ture of the dew ereales a slight expiiiislou so that al¬ 
together conditions an- ideal for a iiermnneiit me- 
inonul 

The seulptuin! iisis-ets of the work preseiiled n task 
vvhleh might hine made nu arllsl less ex'perleuced than 
Mr Ilorgiuin shrink from neginning It ’The (dans have, 
how’ever, lieen ismiplefed ’Ihe nruiy Is to la- omiiosevl, 
as said, of one thousnnd (suiiplete figures Kaeli figure 
will represent some leader In the Army of tho .South, 
but more than that—each will be a portrait capable of 
{(’onllnui (t on iiagv £!>7) 



ttana BwattlglB. ah wMok tha Bonlam aotdpbual vaarMWlatiaB « «>• •Xoi* wffl «W)«u-. BlnUt ’View of »• o<nuitry.ld* from the top of stono MountAtn 

Tk* nataral caavaa on vltki tike Ovil War ii to be painted in granite 
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The redwood tree, and some of the uses found for ite wood 


Some Special Uses of Redwood 

The Pride of California’s Forests and Some of the Roles That It Plays 

By Arthur L. Dahl 


T he California redwood has become famous through¬ 
out the world for the age and aUe of Its trees, for 
outside of the Hiquoia giyantoa, or ‘Tlig Tree,” the 
redwo<td U the oldest living tree, some of them being 
over 3,()00 years old The trees, in their majesty amt 
grandeur, are well worth preserving In limited groves, 
to be used as uatloinit tnonnments or playgrounds for 
the people, but there are thousands of acres of virgin 
riHlwood forests in California that are available for the 
commercial needs of the jatople 

The very qualities that have enabled the redwoods 
to defy time and live on through the tenturles, make 
the lumber from the fallen monarehs especially valuable 
for certain siieclflc uses While re<hv(M)d Is uwd for 
all kinds of construction and finishing purimses In the 
districts contiguous to where the lumber Is roanufne- 
turetl, a larger market has bci'u creotwl for this spet'les 
for use In the manufacture of tank and pipe staves, 
paring blocks, shingles, ties, and many other articles 
ITio henrtwood varies in color from a light cherry to 
a dark mahogany, and the woixl Is geuerallj straight- 
grained and is comps rati vcl> light and soft Redwood 
is more highly resistant to fire and the attacks of In- 
aects than any other sja'cles, and these qualities have 
caused a great many manufacturers to use the wcasl 
In the constnic tbm of silos, water tanks, roofs, fire 
walls, and other things where It Is desired to guard 
against fire or the nltacks of Insects 

Redwood Is iwculiarly immnne from either dry or wet 
rot, for culilns bnllt of redwood In Cullfornla more than 
no years ago are still in use at Fort Uoss, and al¬ 
though these ealiins are In exposed placs's In the fog 
belt, where for many months In the w-et sea»<iu they are 
exposed to heavy rains and the cold wet fogs that sweep 
In from the I’aelfie, tbe,^ show not the- slightest rot or 
decay. Redwood fence posts, dug up after 7.S to KlO 
years of service, show no signs of cIcmmit There are 
Inatanees of giant redwisHl trees liti\iiig been struck 
by lightning and broken clown, and lying for centu¬ 
ries without having the wood affected in nn> wav One 
such case la of a tree trunk that lav on the ground 
for 900 years, and yet, when the area was loggcal over, 
this trunk was made Into lumber 

It Is a universal practice to tisc rcalwood dooi and 
window frames In California, and even thongh hnilcl- 
iugs are constructed of other kinds of wood, redwood 
Is always used for that portion tliat comes In coiii,ict 
with the weather, as welt ns that part covctcmI when 
the frame Is set Into the building and which Is llkclj to 
Ih' rcaichecj by moisture or rain seeping through the 
casing 

Uodw’ood not only defies decay, hut resists the cle 
structUc action of acids and alkalis, and It is coro- 
n.onh used In the manufacture of tanks contiiliilng 
ohenilcalH 'I he big copiser iHcmpanles use rKiwood 
leaching tanks that contain corrosive acids for the 
refining of copper At tanning works, redwood tanks 
that have been in constant uae for 66 years are still 


good for as maiij years more, and the California Wine 
Association has used the same mlwood tanks for over 
26 years and they are as gcasl as new today. 

Redwood is sncct'ssfully used as Insulating material, 
and one alio manufacturer stales that two Inches of red¬ 
wood Is equal to 3 Inches of concrete In Insulating 
power. In a large plant for the making of Ice, redwood 
was used throughout, and although this plant has been 
ill oiieratlcm over 15 years nearly all of the redwood 
Itoxes encasing the brine piping are still In use In 



Two 80,000-KaIlon t«i^ of redwood oa • •>><)• 
ataad in CiUfomi* 


spite of the fact that the temperattare of the laaUto of 
these insulation boxes Is 6 degrees above aero, and the 
tewperattire In the engine room of the plant la 80 
degrees, there is no shrink, warp, sweU, twlot or chetdt 
In these boxes, nor Is there any gathering of frost on 
the outside of the boxes, which wonld indicate tree 
conductivity thnmgh the wood. 

Redwood is largely nsed in the uonatacture of 
coffins and burial boxes. The natural fineness of tlw* 
grain works up well, and the surface can be stained to 
any deelred effect Its natural decay-reststlag iinallties 
enable coffins made of redwood to last loRger under¬ 
ground, and the United States Oovernment has found 
that redwood coffins are best suited for use in the 
tropics beesnse It affords the hlgdiest type of protection 
to the lK)dy. It is very resistant to the termite or 
white ant of the tropics 

Redwood enters largely Into the manufacture of 
brooders and incubators used In the poultry Industry 
An Incubator, because of the difference In temperature 
lietweeu the Interior and exterior, requires a wood that 
holds a tight Joint, Is unaffected by differences In tem- 
liemture, or alternating wet and dry atmospheric con 
dltlons. 

For the manufacture of cigar boxes, candy boxes 
aud othi'r light containers, redwood Is coming more and 
more Into vogue. The wood is light, does not warp, 
makes tight Joints and has a pleasing appearance A 
number of candy ehops on the Pacific Coast feature 
redwood Ixjx containers for their goods, and orders 
come from all parts of the country for the candy packed 
In the boxes which can be used permanently for other 
purposes. One shirt waist maker of the East uses large 
quantities of light redwood boxes which are aflllMd 
In making shipments to tropical countries. 

Redwoixl la used In the manufacture of organ pipes 
because It does not vary In the sUgnwst degree through 
change In temperature or atmospheric condltluns, and 
Its freedom from pitch aud gum enables Its use for the 
finer parts coming In contact with the felts and leather 
valves of an organ. 

necauae of its light weight and resistance to rot, 
Oalifomla stedwood was used for the clock hands on 
the tower of the Custom House at Boston. The ffllante 
hand is Id feet long, and weighs 141 ponnds, and the 
hour hand Is 12 feet long and weighs 112 pounds. 

Redwood is quite generally used, for floor coverings 
and redwood Wocks arc exoellent lor street paving; 
and there Are many examples of ttie satlsfactotr wsnr- 
ing qnalltlea of the wood when used for these porposes. 

The original uaobine shops at the Dnl<m Iran Woska 
at San Francisco were floored with redwood blo^ in 
ISSA, and they are stlU giving good serrlco. In fact, 
wimu the Bethlehem Bblphutldlng OorapAny huRt its 
new plAnt In Ahuaeda, the flooring tran gU tn*^ of 
redwood Wooks, and the United fltdtea dptemment 
used the same material in flooring the machine shoipa at 
(Uonthiited on page Mff7) 
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Rails and^^ilroads 

Some Facts and Figures of the Annmj Traffic in New and Old Steel Rails 
By Robert Or Skerrett 


M uch bM twn written ^5out the mechanics and the 
metoUttm' of steel nilla.aucb as we have on our 
rarioM tmnit llQM. The public In a measure la con- 
versaBt with what has been done toward produclnt: 
hearlw and better rails deslfned to support greater 
loads and to stftnil hp under the hammer blows and the 
cold^roIHng aetlon ot rushing wheels. But comparu 
tlTsiy new of the Shippers of freight and the traveling 
populace know What happens to the rails during their 
life history and what Is done with them when they are 
uo loitger deemed fit for maln-Une service. 

The story of the steel rail from the time It la first 
laid until It la totaUy transformed in ite conversion to 
other uses ts one of economics and conservation tliat 
la well worth the telling. It shows how keen and 
careful the best of our roads are to save their pennies 
and It reveals that the dealer in secondary metals has 
found many ways In which tlie steel may he worked up 
Itefore it reaches a stage known to the trade as acrop 
We have today a total railway mileage of something 
like 860,000 miles of single track of all kinds on our 
trunk lines; and the wear and tear upon this transpor- 
tatlanal network requires annually, on an average, 
rati replacements totaling quite 1,500,000 tons If, for 
the sake of romparlson, we assume these rails to be 
of the 90-pound type, then our mills have to turn out 
each year for renewals alone enough rails to build a 
single-track railroad more than 10,000 miles long— 
three and one-third times the span across the continent 
It follows that the rails removed furnish material which 
can be tmed for many purposes ]nst as It stands, or 
the basic metal can be converted Into nnmerons shapes 
for which there Is an ever Increasing market. 

Indeed, out lm«y trank lines would have to lay each 
twelvemonth a much larger tonnage of 
new rails but for the efforts made by tham 
to keep every rail In the track as long •« 

It Is safe to do so. This Is one of the sav¬ 
ings effected by the alert guardians of 
the maintenance of way, and It marks 
the dlffermice between the practices 
adopted by efficiently administered lines 
and those that are leas watchful of the 
teaks that add to operating costs. Most 
of us Imagine that a rgil once laid re¬ 
mains In that fixed posltlw until worn to 
a state where It mnst scrapped, but 
such Is not the case Thp average Ufa of 
the run of heavy steel rails Is probably 
about 26 years; and this covers their sue- 
i-esslve applications to different traffic 
needs before they are ewndemned by the 
roads and sold to the dealers In waste 
materials Now let ns take up this se¬ 
quence of usefulness In a necessarily brief wnj 
Broadly stateil, a new rail is originally laid In the 
main-line tracks for high speed possenger service w'herc 
It is subjected to the severest stresses, next, It msy 
take Us place In the tracks of a snbsldlnry road where 
It can meet the less exacting demands of llghler traf 
fie, or It may go to the freight track where, again, it 
will be found equal to the more ponderous but slower- 
moving trains; then, having done its bit in either of 
those departments, it may be put in running sidings, 
yard tracks, or Industrial spurs But what Is It that 
determines when a rail must be shifted from Us first 
position of high estate, so to siieak^ And whet Is done 
to make It stay there as long as possible? 

In a general way, most of us are aware that trains 
are guided along the tracks by the projecting flanges 
on the Inner edge of the rims of the great driving 
wheels and the lesser car wheels, and we know that the 
rims transmit the load. Therefore the bearing surface 
and the inolde portion of the rail beads get most of 
the WMr. In practice, however, the two neighboring 
roilh In any section of track are seldoi; subjected ta 
the Mms deatruettve forces, and their heads are usually 
deformed and ground away In differing degrees and at 
disstmiUr points, The railway man's problem of maln- 
tsnatiM of way would be a comparatively simple one If 
natore pormlttml him to bis tracks In a straight 
Him msfi upon a level plane'. lEven the msteet of turns 
or sW6i{|ts te the couine of the line Introdnoe difficulties; 
ant gMme are intensified when Uie terrain imposes 
tUutif' cur ve s. xW exiuUple, fa the ran of ISO miles 
bs tt r e s n Hew T«tt gpd Albany 68 per cent of the 
tottt* k««nv»C. ini arfar this atrateh lot rood are rushed 
nenraei the fmrtMt eC ohr henvy phaaenger trains. 


On s curve, the ties ordt^jpeil so that the outer rati 
Is higher than the Inside one/ This Is done to check the 
timdeucy of a train to go straight on Instead of swing¬ 
ing In the desired direction. 'The movement of a truln 
on a curve, therefore, tbrdtra a heavier slnirc of the 
load on the low rail and subjects the high rail to a 
greater side pressure. As a consequence, the high 
rail Is ground away on th«J|^ucr side of the head while 
most of the wear on the low Vnll roraes on Its top The 
change of shape of the high rail widens the gage or 
Interval between the tracks, permits the wheels to shift 
laterally more than they a^wld, and, beeaiiso of this, 
the lower wheels move towlro the Inside of the low 
rail and deform it radleally. If (his aetlon be not ar¬ 
rested. And here It Is we oome to the means token 
by the men of the malntenanee of way division to neu¬ 
tralise the wear and to keep the rails In service 

Just once so often the gage of the road and the state 
of the rolls ts measured by an apparatus called a rail- 
section machine, and this device iroces the contours of 
the rail heads and reveals pre<-isely how and to what 
extent they are being worn or altereil With this data. 
U Is practicable to tilt or to so reset a rail that tin- 
wear will be lessened or shifted to another part of the 
head. Again, the trackmen, by moving the rails closer 
together, can restore the proiier gage and minimise 
the lateral play of the wheels which Is apt to lie rap¬ 
idly injurious If not kept within certain bounds Fur¬ 
ther, a somewhat worn high rail may still be good 
enough to serve as a lower rail, and this transposition 
U a common practice. 

A rail In a straight stretch mav have its head worn 
down uniformly but be otherwise sound and. 8U(tertl 
dally, may appear fit to remain In the lino This loss 


of metal, however, has robbed It of Its “snap"—Its ca¬ 
pacity to react and to develop the deslri-d springlncs-i 
when subjected to the load of n posslng train There¬ 
fore, a rail of this sort that cannot imsd the risjulre 
ments of high-speed passenger tralfli miiy nn^\^l•r very 
well for less exacting work By watching and then 
nursing the rails Into advantageous wearing iHisItions, 
while maintaining Uie gage, the rails can be mode to 
give a longer useful life. Not only that, but this can- 
will render It practicable to employ a lighter and proli- 
obly a cbeaiier rail 

On grades, os might he expected, even tboiigli the 
line Is straight, the wear Is heavv because of the 
abrasive action of the driving wheels when n train is 
climbing the slope. This grinding is Intenslfieil If the 
weight of the train or the condition of tlie track re¬ 
quires ttip use of Bond. Again, the tracks In tunnels, 
either curved or straight, suffer deterioration at a fairly 
T-apld rate owing to the preseme of corrosive gases 
and dampness. It Is Interesting to note, however, that 
Improvements In metaUnrgical-praetIce are doing mni-h 
to lengthen the useful Ufa ot rails 

In 1916 one of the most.frogresslve of the eastern 
trunk lines substituted nutnganew- rails for regular 
open-bearth rails, and laid these In an especially busy 
section where the blgh-gnlde, open-hearth rails had 
lasted only alcht^ supporting the while 

86,660,000 tons of traffic. The manganese rails up to 
date have withstood the wear and tear of 2&0,Q0(),0(iO 
toko and will endure tor a number of years to edrae. 
Any stretch of read •cgrrylng 50.000,000 tons In the 
oottree of a twelvenumth ts exceptionally active; and 


And lion let ns see what becomes of the 1,500,000 tons 
of rails that arc scrapped every year A goodly per- 
cenlHgc of these sev-ond-hand rails are purchased by 
dealers In sueli uialerlals and sold to industries that 
need spurs feeding to and fiom the main-line tracks. 
The unaltered rails ore jint to us<- by lumliermen Hi 
log-rolling outfits, and they serve admirably for the 
trauiwajs of brkk yards, sand pits, stone quarries, etc. 
Where lafge engineering undertakings are In hand, the 
rails arc laid to snpisirt mechanical equipment, such as 
cranes, steam shovels, etc . and they provide the neces¬ 
sary lines of travel for sfHiils trains and for ears de¬ 
livering strueliiriil malerinls Light rails, as a rule, are 
well suited to work of this kind 

Tliere is generallv enough mati-ilal left In the heads 
of the worn rails from our prinelpal trunk lines to per- 
uill the rails to Is- rerolled and thus fashioned into 
soiitid ones of lesser weight For example, an SO-pound 
rail ean lie re<ltu-etl to a SO-pound or ii Ui'i-inmnd rail of 
greater length, and some experts claim that the rail Is 
nil tile iH-tter for rerolllng The aiithnrltli-s, however, are 
not in aissird uimiii this point The light rails of reroBeil 
stw'k are exteualvelv employed in mines, on rice and 
sugar plantations, in strengthening the foundations of 
tall chimneys, in stiffening the supixirt for pnmps at 
the stations of pipe lines, and as hiu-k-stays for vaults 
under side walks, eti Indeed, old and even new rails 
eonatltule part of tlie defense of a good many safe 
deposit strong rixuns 

Balls that have been so damngoil in w-rvli-e that they 
cannot tie rerolled Into otlier rails or are quite unlit 
for transportatlonal piinioses in any direction, tan lie 
fasbionetl Into n wide variety of marketable commodi¬ 
ties This Is possible iH-cause of the excellent tbnrac- 
ter of the basic stock There are a iium- 
lier of Hilling mills in this t-ountry which 
deiiend mainly uixin old rails for their 
w mnterlnl, and it is astonishing how 
many things they are alilo to make from 
them III some of tliese plants It Is the 
praetb-e to spilt the rails lengthwise Into 
three parts, thus st-paratlng the head, the 
web. and the base, all of which are next 
cut into t-fmit lengtlis before heating and 
running tliem through tlie fonnliig rolls, 
the iieads are iirodiieed round, 
hexagonal liars, from the 
flat stw-l for tires, etc, 
or F-shatied ehanni-lH, and from the base 
or Hange are olitalned various small angle 
liars From tlie web and base together It 
is fessllile to roll ti-cs and diamonds, U- 
bars, and the like, which are especially 
suitf-d to numerous applications One of 
Hie liiggest fields for bars made from old rail hegda la 
that of reinforcing eomretc in its well-nigh limitless 
ailaiitHtlons, and the demand under normal conditUins 
Is In exeesM of Hie supply 

It mat Interest the average clHscn to know some¬ 
thing more alMiut tlie way these nianifold steel eom- 
mwlltles fit Into cverj-day life The makers of agrl- 
enltnral eipiipraeiit and miulilnery might lie hard put 
to It for parts if it were not for Hie shapes, angles, 
and stvH-l flats that have thetr origin in discarded rails 
Tlie frame, the bracing, and many other feattires of 
mowers, cultivators, harvesters, harrows, rakes, plows, 
etc, are formed of these materials, which insure tioth 
llglitncss and sttmiiness This department of Industry 
ahsiirliN vearly an Iramensi- quantitv of tin- sto<-k In 
question 

The next time yon turn into your metal IkhI or Hirow 
yourself down for a moment's rest iqioti a coirIi. just 
rememlier that you maj he reclining uiion the by-product 
of a railroad track. In all llkellhiiisl thi- lied or (xnich 
frame. If not the frame for tin- springs, is comiiosed 
of the angle bars already mentioned I’lie folding or 
eollapsing beds so friKinently tucked away In modern 
apartment houses are built up generously from steel of 
this character In triitli, much school and offlee fur¬ 
niture, many show cases, shop fixtures and kindred ai>- 
pointments have eraliptHed In them these strong and 
light metal iiarts. It calls for no stretch of the Imagi¬ 
nation to grasp that the makers of automobiles, trucks, 
carriages and sleighs get certain of their fittings from 
the mills that rework second-hand rails 

As a matter of fact, If a person look about a hit, 
doing service 


E ach ixvclvtmonth our sleom trunlf lines replace (heir morn traces 
l»ith 1,500,000 tom of ne&i rath That u to ra\), the'p dn- 
card enoug/i old rails to build a single-track road 10,600 miles 
long; and if those rails were rolled into a continuous rod an inch in 
diameter there would be enough of it to wind around the equator 9Yi 
times. As might be expected, this tmmeme quantity of scrap metal is 
not allowed to go to waste, md before it ultimately reaches the furnace 
for remeliing it is worked into manfold forms and put to scores of 
services. The purpose of the present article is to tell the life story of 
the rail from the time it is laid in the main-line tracks of a busy tiunk 
line until it has ceased entirely to resemble the steel ribbon upon which 
the rushing express train threads its Way —The Editor. 


this particular filvlstotv Iim Averaged for eome tlmtr~-«Jie’U find steel of the nature referred to 
pgst quite 4i000)060 tons aannsUy. (Continued on page «97) 
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Two Hundred Thoufiairf Photographs per Mlisiilei 

Eliminating the Shutter and Intricate bxtiennittent Movement to Speo^ tJp IIOAitwiiKdMiJfij# 
By C»3- Claudy 


C OMI'Lirrr: vN\inl annlysla of complex and rapid eliutfers, and uge the iam to within a tiny fraction 
niuiioii lias not, up to date, Ih'cii posHlble except of Ita fall valna (about per Cant Inatoad of the 

111 I arc liistaiK i‘h We ace n horac Rallop, a propeller preaent day 88% to 60 M* Cent 

revolve, a cun cariiacc recoil, hut Just hoir the horae’B Oontlnacma motion pfCtare projectora bare been In- 
fnot and loc niuM, lusi how the propeller liends uuder vented before. But they were either prohibitively ex- 

tlu stress of its rctiilution Just trhat happens to a gun itanalve, Inefficient, deHcMtO, need other than standard 

currlace nmier tlie shoi k of recoil, wo do not know film, or were otherwiae Impractical and nncommerdol. 

Motion pU'tiire apparatus of the variety known as The Jenfclnc machine M far simpler than the normal 

the “siieetl tumera” solves but a port of the prob- Intermittent motion nwdilBe, leas expensive to make 

Icni Home enmeiaa are made to take one hundred pic- and maintain, has fewer moving partn, naes standard 

lures isr sctsind—-<!,(KXI per minute If such pictures Him and sMndard lent and rotjuirea Just half aa much 

Is iinijecteil at tile normal rate of ],tXK» pictures per current for lighting aa the ordinary machine, 

minute, the action on the screen takes place in six It Is an extraordinary sight to watch a band of mo- 
Bcconils, which took place in life in one second. The tlon picture dim running continuously from one reel 

motion Is thus shown six times slower Most readers to the other, with no stop, start, click. Jerk or noise, 

arc familiar with those beautiful “floating" men, horses, and nothing but a smudge in the picture aperture, and 

dogs, cats, In pictures, which run, gallop, climb, very, then turn tho eyes to the screen and see the usual 

viry slowly But six times slower than normal Is not moving picture. Tt is still more extraordinary when 

slow enough for projectiles, guu carriages, propollors the simple means emplo.ved are understood For the 

and a dozen other rapidly moving objects of which only additions to the ortllnnry projecting mechanism 

motion analysis Is urgently needed. are revolving plates of glass, while the subtractions 


no pfhpm were loterpoae^ Bnt a 

mechsnUim which puahM titirty Btcbea «( iww 

from left to right and thw iafkwd |lt 

start 8»«rtb« moveawat, trooM bhva ItWlmlitat 

mertmitlsiB far more cdaipUoahid 

the pnment , ' '' i 

AH df this )£r. Jartklns knew. 
however, «a« that be could btsfid tiw IMm 

prism In a Join ita two awU, wf ahWdi |t 

through the light oone. 

The proMem had to be solved from tha wery hsgfn- 
Bing. A piism whidi reraraad ttaeU tbropM Jta 
length was bad onragb, but ou« which am ewnilar 
into the Iwrgain regolrad an entlnly new grindiitr 
machine. Before Ur. Jenkins could grind tbo'^lac 
prlam he had to Invent the grindlag maditoe widch 
would make it This be did. and wlUk tha Inteuadf la- 
terested assistance of the authorities at the Bureau 
of Standards, the machine was put to work. 

Grinding his reversed prism on the edge of a aheSt of 
glasB for conventenoe, be now haa a projector equipped 



Hence, when C Francis Jenkins, of Washington, 
I). C., orlglnutor of the Intermittent motion which Is the 
foundation-stone on which all motion picture apparatus 
Is erected, announces n “continuous motion picture 
< nmera and projector," and declares he tielieves It en¬ 
tirely possible to make ‘JOti.OOO pictures per minute 
which will slow up normal sliced motion fico liendrcd 
timen, or make motion nsjulrliig oue second In life ex¬ 
tend over two hundred seivmds of time in the picture 
of it, the sclentUlc world is apt to take ke«'n notice 

Tho Army and the .Nnvv have slreudv taken notice 
Both arras of the Oovernmeiit have purchased these 
high speed cameras, after vvltnessliig some examples 
of slowed motion” made with them, and arc keenly 
iiiterchtcd in the motion analysis which are to come 
from these Instruments. 

It must not be imagined that a continuous motion pic¬ 
ture camera and projector Is only of use id making 
motion analysis. IntermitteB^t motions wear out They 
tear tho film And they nae twice as much light for 
the given result as the contlni^us^ motion, hocause they 
are provided with shutters, dlosed’balf the tlmn, where¬ 
as the new projector (and the new camera) have no 


from the machine are all the usual framing, abutter and 
film moving mechanism. 

The theory of the Jenkins continuous motion picture 
camera and projector is simple. If It were poaeihla to 
hffipe the light rays after they pass thiongb the lens In 
the camera so th4t they impinged on the film In one 
position and remained upon the film In that poattUm 
as the film moved downward, the light raya would act 
upon the film in the eamo maaner as unblaged rays 
would act upon a stationary film. 

Such a binge might be made of a long bar of glaaa, 
say thirteen inches lon& which at one end was a 
prism with sereO^ degree.-ndes. Us base abov^ Its gpex 
iielow, and whlcB oonatkhtly changed Its angles. votB 
at the center the ”prisdi” was no longer a Pldanj bnt 
1) bar of glaae with atnl^t parallel eldes,- and tbon 
at the farther end wa« again a prlra with Ite BlfiM 
almve. Us base below. If SHch a revetniig pthns were 
slid lengthwise through (he light cotning from a lems, 
and the time It took Ig its travel was exgdly iSbA tbne 
required for one frame to pass through ^ ptetihea 
ppertnre, that film wqtBll: receive a complete picture 
without blur, exactly M,U U atood etationiti^ at4 


with two such ring prlems, operating with overtapoteg 
edges. Parenthetically, then woirid seem to he no 
mechanical or optical reason why both stdas of this 
prlam should not be ground on one pane of glass, reduc¬ 
ing the moving parts. Mr. Jenkins hss atade and pat 
Into nee ring prisma with six and eight completely 
reversing prism# In s Single elrcamference which al> 
low# six Wild eight pteturee per single rev^otien of 
the gtess, thus requiring, for fifty thousand picturea per 
minute, but eight or nlue thousand Jhe glass 

plate. Inasmuch ns there is no reason wtn^ tea glam 
circle may «>t have men prisms nud bs UDctoM^ Jn 
a ring of steel, to tshe the ooutritagsl pull, te 
no reaecm to snppoas a Umlt of speed to uwkt^ ple' 
tores white, teW he cstowd by teu strsdite te» 
materials eapteyad. 

Jndewli the Utethi hgru been set nbead gway hmrsnd 

teAtof teetennicav Iteuto fs nowitotetestisn, 

filip ,tes^'’ 'gs hgpjtens. wWn wte 

lutod|eegjtdet^-psr se^dhg'sa^astfWtei^ySltW^^ 

ss.s«® 

, «i«NShMiod 

















The Glent Capnmi Seaplane 

F ob owr a year paat there have been ix-mlgtent 
nunora of a elant airplane being construeted by 
the Italian aircraft conatructor, Capronl. This airplane 
wM talked of In connection with a tranaatlantU; night, 
bat Uter U waa reported to have a carrying capacity 
of le paasengers and to be Intanded for pmMengor- 
ennrylaer purpoeea. At last the photographa and data 
reganUng tbla Italian achievement have come out of 
Italy, allhough it la unfortunate that tfaeae ahould 
reach na only after the machine haa been wrecked in 
the preilmtnary trlala 

Hie Capronl machine proven to be a acaplane of 
ralHcally—indeed, one might well aay daring—design 
It haa three acta of trlplanaa arrang^ in tandem and 
mounted above a long boat body. There are eight 
uotora of the Liberty type, aggregating S.UIX) horee- 
powaa. The madatne wetgha 80,800 pounda empty, and 
can carry a naefut load of 22,000 ponnda. This useful 
toad daetor, when translated In terms of coroniercial 
utUll7, means carrying one hundred passongera with 
sufflctent fuel anj^y for a flight of five to six hours, 
tieyand a doubt, this is the largest heavler-tban-air 
machliie so far conatructed. 

The boat4fke body, which has accommodations for 
one hundred passengers, measttres 00 feet long. The 
wings have a total carrying surface of 7,iri0 square 
feet. The arrangement of the three acts of (rlplunea Is 
said to give this giant machine remarkable stnbllUy 
In the air, and permits of dispensing with the usual 
tall construction Each wing earrlee su aileron, and it 
is the manipulatioD of these ailerons that controls the 
asceiK or desceut <«r the machine The steering Is oon- 
trollad by eight rudders which are mounted bctwwn 
the wings of the. renr triplane Orsat stress is laid on 
the automatic stability of this machine, which Is gained 
by the trlplane and tandem arrangement, and the fa¬ 
cility with which It can be piloted. And then it fol- 
lowa, too, that with the great weight and horsepower 
back of Bita machine It Is not apt to be disturbed by 
the very winds that hamper the smaller airplanes. 
The Capronl giant, In flying trim, represents tons. 

The wings measure 1S2 feet in span. The motors are 
distributed as follows- Four In the front body, 
driving throe tractor screws, and fonr In the rear 
l>Ody, driving three propeller screwa The speed Is 
at/out 80 miles an hotrr when tWr engines arc operating 
nt power. 

Bd4iidng tiie Electrode Coots trf Electric 
Fnmaeco 

I K operating electric furnaces for making steel, a 
■ouree of a grMt deid of trouble and toss of heat is 
the aothdn of the hot gases In the carbon electrodes 
themselves when they eater the roof. Here they are 


usually eaten away with conseiiuent loss of heat and 
electrodes. 

A l‘hltadel|>hln clectrleni engineer has developed 
uhat bo terms an electrode ecnuomlxer. It Is stated 
that the loss from the amount 4>f beat In the ahape of 
flame that escapes from ipoai fnrnaee roofs is nearly 30 
jier cent. It was early realized by the liiveuPtr that if 
the flame could be preventtsl from blazing out at the 
top around the eloctrodes, one of the chief causes of 



losses would be overcome. The invention Is patented 
and can be used on all types of electric furnaces 
The economiser depends for Its action on the scientific 
principle that hot gases under pressure. If suddenly al¬ 
lowed to expand, quickly lose their high temperature 
The gases generated In an electric furnace are only 
combustihle at high temperature and In the presence 
of oxygen. AH other cooilng rings simply content them¬ 
selves with cooling these burning gases. In the econo¬ 
miser the gases never Ignite, the roof ports and the 


(qc*ctn)des are ki-pt reHsousbly tool hikI the gases leav¬ 
ing the fnrnaee ore at too low n ieni|M'niture to Ignite 

The gases pass first of all Is'tween the electrode 
and the jtorf-holo roof, and then through n small clear¬ 
ance into the cooling ring and Into a rclatlvolv larger 
chnmlier which ennses the expansion of the gases, there- 
hy receiving a large amount of sensihle lieat This 
heat Is oloorhed hy the water in the cooling ring 
From this clmtnlier the gases arc once more oontraetod 
through a small clearance ami then passed to a very 
large chamber for a second and chief expansion. The 
design differs slightly wiili amoriihons or graphite car- 
lion elcetriKles, hut (he effect Is tlinl no Itnme is w^en 
flora the (op of the furnace and the electrodes do not 
pencil off 

The illustration Is of a 3 ton (.reaves Etehells fur- 
iiu<-e n( Taeonv. I’a, eijiilpiM'd with (be ts-onomlzer 
It shows the actual size of the cooling ring and It 
will he not lied (hat, although (he eloetnslos are wlth- 
dinwn and the furnace is isnirlng, there Is no flame or 

... diameter Even wlien carhon is thrown 

on till* slag, no (lame appears On a reeontlv Installed 
-leleitrisle fiirmiee, the monthl.v Hgun-s wen- \2Vi 
loiinds of graphite eldtrodes per ton The average 
(>ver SIX months was 13 pounds 

Recovering: Fuel from Ashes by Magnetism 

AFTEIl several years of exiM-rlmentiitlon the well- 
/a known Oerman firm of Krupps has succeeded In 
]K-rfectJng a process tlirongli wUlih large percent¬ 
ages of fuel ran be recovered by means of magnetism 
from cinders According to J.a Jivvuc <lc I'Kc- 

Iriclh’ quoted In La Mature (Paris), for Deeemlier 2,'5, 
11120, this process makes use of the magnetic property 
which resides Iti the cinders (scoriDB) because of the 
ctirapoumis of iron which tlicy contain It Is stated 
that it Is possible to recover in this munnor In the form 
of coke no less than 25 per cent of Uie weight of the 
elndera Since there Is an annual consumption of about 
100,000,000 tons of coal in Germany yielding 20,0(X),0(X) 
tons of cinders, the gonorol ajipllcation of the process 
would secure the recovery of the very considerable 
amount of 5,000,0(X) tons of fuel. 

Salvaging the Timber in a Giant Trestle 

AT Pincher Creek, In the Canudlau province of Alberta, 
three of tlie world’s largest wooden bridges or 
trestles are being torn down for the timber which they 
contain The one shown In the two accompanying Il¬ 
lustrations Is the largest of the three, being over one- 
half mile In length, and 235 feet high It Is said to 
contain over 1,200,000 feet of timber, which is being 
reclaimed for shipment to France for reconstruction 
pnrposea. The trestles formed part of an abandoned 
coal mine railroad 
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The British Fleet of Today 

A Detailed Account of the Drastic Reductions in the Strength of the British Navy 
By Hector C. Bywater 


J UnOINQ from recent dlkcuesions liotli In Congress 
and the Aiuerkiin press there appears to be some 
nilsaptireheuslon ns to the present strength of the 
British Navy It will therefore be opportune to give 
a brief review of British naval policy during the i>ast 
two years The armistice Intervened at a moment 
when the national capacity for produc¬ 
ing naval tonnage was at Us zenith Prac¬ 
tically every yard In tho United Kingdom 
was at work on Admiralty contracts, in¬ 
cluding many catablishmonts which hud 
not previously built fighting ships. 

Twenty-four hours after the armistice had 
been signed orders were Issued for the 
canceling of e^ery naval contract which 
had not reached a certain degree of com¬ 
pletion At that date the only capital 
ships under construction were four battle¬ 
cruisers, viz "Hood," "Anson," “Howe," 
and "Rodney" As the first-named had 
been launched it was decided to complete 
her, but the remaining three wore 
scrapped, and with them went a consid¬ 
erable numtior of light cruisers, scores of 
destroyers and submarines, and hundreds 
of patrol vessels, auxiliaries, and minor 
craft Those that survived this drastic 
"comlwmi ’ were vessels on which so much 
money bad already iteen st>ent that It 
would have been false economy to dis¬ 
mantle them, but they are completing at 
such a leisurely rate that one of them, 
the cruiser "Effingham," which was laid down at Ports¬ 
mouth as long ago us 1017, has not yet been launched. 
On March 1, 1021, the British naval construction pro¬ 
gram stooil ns follows Battleships or battle-cruisers 
building or projeited, iioiie , light cruisers building or 
completing, H, destrovers, 7, submarines, 4 The onlv 


other vessel in hand is the aircraft carrier "Hermes." 
The fact that no capital ahlps of any description are 
now building la unprecedented In British naval history 
for the past two centnrles, as a matter of fact, the 
hmtorfnHM nay that to find a parallel to the present 
KtapnalUm in liritinh dookpardu it tcould hr netruHory 


to go hark at least os far os the nevcnieenth century 
Slmnltaneoualy with the cancellation of uncompleted 
ships, steps were taken to cut down the naval es- 
tahUahment by aelling off all redundant material and 
lediiclng the comralnaioned fleets to a minimum, a dual 
pnK-ess whleh has been going on steadilv since Noveni 


her, 1918, and still continues. VeaMls scrapped to data 
Include 4 dreadnanght battleships, 2 battle-cmlaem, 2b 
light cruisers, 200 destroyers, 80 anbrnarines, to aay 
nothing of thie whole fleet of predreadnaught battle* 
shliw and armored cruisers which have been stricken 
off the navy Hat and sold to the shlpbreakers. In ths 
opinion of many antboritles this process 
has been carried too far. Light lasers 
completed as recently as 1916 have been 
disposed of, together with destroyers and 
submarines leas than three years old It 
la not denied that a large majority of the 
doomed ahlps would have been capable of 
many more yeara of active service, but the 
economists were inexorable, and scores of 
really One vessels have been sold as jnnk. 

B.v April, 1919, the Admiralty had 
worked out a scheme of post-war flaet 
(Ilsrrlbntton which. In their Judgment, was 
the minimum necessary to safeguard Brit¬ 
ish interests at home and abroad and to 
render possible the carrying on of progres¬ 
sive tactical and sea training. Their pro¬ 
posals embraced the maintenance, In fall 
commission, of nn Atlantic Fleet, conaiat- 
Ing of ten bnltleahlps (“Queen Elisabeth" 
and "Royal Sovereign" classes), font bat¬ 
tle-cruisers, one light cmlser squadron, 
three destroyer flotillas, and fonr subma¬ 
rine flotillas, together with a Home Fleet, 
manned on the nucleus crew system, of 
six battleships, one light cruiser eqnadrtm, 
and two destroyer flotillas. In addition a "Flying Hqnad- 
ron" of aircraft carriers was to be attached to the 
Atlantic Fleet, For the Mediterranean a fleet of six 
battleships, six light cruisers, and a destroyer and sub¬ 
marine flotilla was proponed, while to the other for- 
(f Vmfitmca ea page 299 ) 


M r. DYIVATER, nho u one of the leading naval wrilert of 
Great Brtiatn, mote ihu article ai our requetl, with the object 
of placing before American readers an accurate and detailed 
account of the great reduction which has been made in the British 
Fleet sirKe the Armistice, and a stal^enl of the actual strength of the 
existing fleet which is now in commmton and in reserve. Since this 
article mat prepared, the First Lord^of Ae British Admiratti) has an¬ 
nounced (hat a further reduction has been made m the strengA boA of 
Ae whole fleet and of that part of ii which is in full commiuion. 

The number of battleships and battle-cruisers in full commission 
has been reduced from twenty to sixteen as compared wiA a total pf 
lhirj\)-eight in 1914. One of the deslroiier flotillas of Ae Atlantic 
fleet has been placed in reserve; the NorA American and South African 
squadrons have been reduced fcy onK'light cruiser each; and the South 
American squadron has been withdrawn. Also, eight battleships armed 
with /2-inch guns, which were held in reicrre, have been transferred to 
the list for sale. —The EIdITOR. 



Tha lataifl «ikt aMbar, 'iUMfii*' 
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Afitil 9, issa ^ 

Ship Pkt«8 

S OltB of the ouiofahwrr McewMry to 
ooaatm>t the large ateel sblpt of to- 
4a y la masalTe and atrlklng. Ita achlere- 
nenta are atao eqnalty tnterreatlng. The 
Ulnatration is that of a large ahlp plate 
bending roll, used by ahlpbulldera to bring 
to the proper alae and shape some of the 
hoary seottons of steel plate which go to 
make np the bull or aome Important part 
of a modern transatlantic liner or mer- 
diant Teasel. This machine Is used to 
scarf simultaneously Iwth coniers of a 
very tong and ttnaaually thick steel plate 
U wlU thua handle plate 7 feet wide and 
OB Inch^thlck and eaally fastens it to the 
end’ daslred. It Is manufactured by a 
largo Delaware company. 

Potability of Salt Water 

R EMAHKABUO Instances of the ex 
tent to which men and animals can 
become habituated to the drinking of salt 
water were given to the Australian Asso¬ 
ciation for the Advancement of Science A 
man living In South Australia asked for a 
water analysis and It was found that ii 
contained 1 1/7 ounces of soIUIa malnlv 
■salt, to the gallon. This Is well beyond 
the limit set by the deeert laboratory of 
U 8. A. as the maximum for water capa¬ 
ble of sustaining life even for a limited 
period. Yet this man had been drinking 
this water mostly in the form of tea, for 
three months 


A Direct Motor-Driven T^umer Saw 

A SAW tenoner which may be operated 
without a eonnterahaft or Mta and 
which may be set and op<‘rated without 
regard to shafting la a new product of a 
MaaaachuRctta manufacturer. 

la place of the pulleys an alternating 
current motor with a spesx! of 3,450 rp.m 
is mounted on each saw arbor. The houa- 
Ing of each motor Is made a part of the 
yoke which carries the sow arbor and 
bearings. The carriage Is egulpiied with 
ball bearing wheels that operate on a 
double track supported on a knee that Is 
raised and lowered by a handwheel 
The table may be tilted cither above or 
below the center and locked at any angle 
up to 22 degrees. The top and bottom 
saw arbors are mounted in yokes raised 
and lowered by elevating screws operated 
by handwheels. The yoke that carries the 
top saw arbor has a bnrlaontal adjustmemt 
to line np the top saw with the bottom 
saw or to otit an offset tenon If deslreil 
The vertical arbor carrying the splitting 
saws Is mounted on a yoke which has a 
borlaontal adjustment to move the saws 
to ahd from the work. 

Tenons from .3/10 Inch to 8 Inches thick 
and up to oy,i Inches In length may be cut 
at one operation. Saw cut tenons have a 
better surface for bolding glue and 
tighter joints are a result. SUrtlng 
twitches mounted on the machine start 
and atop. Independently, the motors By 
eliminating the belting and countershafts 
a great saving In floor space Is effected. 


A Press of Imposing Proportions 

S OME Idea of the machine procesaea 
employed In the production of the 
modern antomobile and motor ^ruck may 
be got from the seoompanylng photo- 
giapb, which showa an enormoua preaa 
used Ui the b)aaj^ng>o«t and perforating 
of the aide rails for the Urgeat alae of 
■wtor truck frames. It can, however, be 
used for other pnrpoaea, and even lor 
forming operatlona. Thla press la twin- 
driven knd triple-geared, the geara being 
ot atMl. The bed U 252 X 48 Inches; 
the aUde face M2 x 40 Inches; the total 
helsld:. la 25 tee* A tnclus. The normal 

r ef ih* praaa la five atrofces per s^n- 

''^wa* fnsoA Ur /tM pmm iK 
ow jhiiMi ot tte of the pem 
a to 4« ahotU «a sSbetiMl^ 
ss n oosld ha Um. 



Machine for bending heavy plates for the hulls of big ships. It la used to 
scarf aimaltaneonsly both comers of a very long and unusually 
thick steel plate. Note relative ske of man 






The Current Scientific American 
Monthly 

A M()N(i tbc contestants of the EluHteln 
. prize was one of our lending astnmo- 
nicrs, Dr William H. Pickering of the 
Ilariard rollegc Observatory In Jamaica. 
Dr Pickering contributed two essays, both 
of which Impressed the judges as lielng 
sciciiliHc (ritbpies of the relativity hy¬ 
pothesis rather than popular explanations 
widiln the Intent of the contest It goes 
wlthonl saying, however, that they are 
both very interesting and authoritative 
and are wntlen In a clear and simide 
style In one ot these essays Dr. Picker¬ 
ing writes as a phvslctst, and In the other 
ns an astronomer. In Isith he conveys the 
Impression that while he recognizes the 
Importance of the Einstein theories and 
stands rendv to give them every fair hear 
lug h(‘ regards them ns still unproved 
In full The two essavs have lieen welded 
Into a single article, which Is published In 
the April Issue of the Scientific Amesi- 
CAN Montht.v' 

A very useful nrllcle for those who ore 
Inleresled In meteorology, as well as for 
the general iimntenr photographer, is one 
by Arthur I Wecsl, on Olourt Photogra¬ 
phy lie gives full details of the con¬ 
struction of the necessary apparatus and 
their use so that anyone who wishes to 
ma\ engage in the fasiinating work of 
photographing the clouds 
An Imjiortaiit artlde on the field of bi¬ 
ology Ix'nrs the title "Why Hoots Orow 
Dowmward ” The raialern stntotithic 
theoiv of gootropism Is fully explained 
The sensitiveness of the extreme point of 
the root to tile stlmnltis gravity Is due 
to the position of sraich grains In the 
cells, wlilch, under the Influenee of grav¬ 
ity, sink to the lower wall of the cell 
and Induce growth in that direction. 

I>iirlng the war the shortage of explo¬ 
sives made it necessary for the Germans 
to scarfh for other mt'ans to be employed 
In ndriing nper.itlons They reverted to 
a process tlinl v\as tried out during the 
driving of the famous Simplon Tunnel 
In the exdiviitlon of this tunnel, cart 
ridges of enicie petroleum, soot and Kif'ScI- 
geuhr were saturnti'd with Ihinld oxy¬ 
gen and w li(>n Ignited hurntsi with explo¬ 
sive fon-c These (iirtrldges were greativ 
Improved iiism during the war, and they 
have recently been under Investlgatltin by 
the r S Iliirciin of Mines They are de- 
scrUssl in the current Issue of the Scien- 
Tinf Aviicnn \N Monthiy 
A very Imporlanl article entitled "In- 
dustrlal Applications of Hydrogen” was 
spf'clallv prepared for the Scientifk 
Amkrk AN Monthiv by Harry 1. Barnitz, 
Ph (J I'hls Is one of the most complete 
surveys of the use of hydrogen In various 
Industries and Is fully Illustrated with 
dlngrams showing the manner of applica¬ 
tion of this most important gas 

In the March issue of the aciENTivTc 
Amebk AN Monthiy wp published an ar¬ 
ticle on l,eonardo da Vinci as an Inventor 
In the present Issue there appears an¬ 
other artlole by the samp author on 
lAsmardo as an aviation engineer This 
la tiluatraled with diagrams from lA>f>- 
nardo's ow-n manuscripts, showing his re¬ 
markable Ingenultv and the anticipation 
of manv modern aeronautic inventions 
ITie British Government Is fltUng out 
twelve of Its Handlev-Page bombing ma 
chines with a new tviie of alahlllzor In- 
ventefl hv M Georges Avollne This ata 
hllizer is part electric, part pneumatic and 
part aertxlynamlc It operates on the 
principle of a pendulum, a hotly of mer¬ 
cury In a circular channel serving as tbe 
pendulum, and Ingenious means are pro¬ 
vided for correcting the stablllaer against 
the nellon of centrifugal force. The con¬ 
struction has been very cleverly worked 

Prof E W. Scripture baa made an In¬ 
teresting study of the nature of vowel 
(ContinHed on page SOO) 
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The Service t5f the Chemist 

A Deparimenl DeeoUd io Pr^r«t$ h the Field ef Applied Chmitiry 
Coodwtad br n. B. ClMmk^l BMtMw 


( hemicals in Japan 

T un f(ill(u\lnt: Ik iiIikI nictt'd from the liritith . 
nf 'I'liiili hnniinl rcIfitlM' to .lai)Hn'N Imimrt. 


Owliic to the dltnculty of obtaiiiInK nuppUes from 
KuroiM>, moHt of the alaive have been Imported from the 
United Stnteh, while the followhiR have l)een etcCln- 
Hlvel.v ImporliHl from there hlehroniHte of itotaeh, ace¬ 
tate of ealelum, milk susror, and unillrie salt 

Tlie urtlcleH that tiuvc been lm[Rirted more freely 
from (Jroal Itrltaln than from the I nlted States are 
carbonate of amnionla, tartaric aeld, white zlne, cya¬ 
nide of soda, chloride of ammonia, gelatine, borate of 
aoda, and eltrle aild 

I’eroilde of soda and eyanlde of iwtaHalurn have been 
exeluslTely ImiMirtetl from (ireat Ilritain 
The following artlelea have lieen converted into ex¬ 
port llnea during the war, naphthaline awtlc acid, cal¬ 
cium, zinc du!»t, and copiier aulphnte, ns have also 
several potash compotinds, such aa chlorate of ivotash 
and chloride of potassium 

Metal Conservation 

I N considering Uie liuiiince sheet aspect of scientific 
and Industrial researoh wo would do w-ell to recall 
to what extent our persimal safety and comfort depend 
tiiain the nllov steels, the non ferrou.s alloys and their 
heat treatment We not onlv liavi' diseontiiiued the 
practiee of im reusing the weight of vital parts to give 
them sultlclent stnmgth, hut in some cases the size 
of Burh nieinliers has laam deireastd hei'mtae heat 
treatment hriiigs ahoul changes which are responsible 
for a great Increase in sfrengtli Heat treatment, until 
comparatively recently, was not carried with tlie requi¬ 
site temiierntiire control to guarantee uniform, de- 
Iiendulile n'sults The development of more sensitive 
pyrometers has made this control relatively slmtHe, 
while at till' same time new tvia's of furnaces and pots 


Fish Scaling 

F l.sn scaling Is a defect In the enamel on sheet 
metal ware, which is responslhle for large losses 
in manufacture 'J'he llureau of Standards has been 
Investigating causes niid iireventlon of lish sealing, and 
a part of the research has to do with the effect of the 
shape of the metal vessel on the phenomenon noted 
Miniature basins are used for the test, and it has been 
found that certain tsirtlons of them consistently show 
flsh Boale. This is particularly tnie of the CCHITSX 
parts of the siieelniens Also flat plates show flab scale 
more than do basins, which are free to expand and 
contract The thermal expansion of metals used In this 
work and of rods made from various enamels Is being 
determined From the work done so far It seems that 
the enamels show a critical contraction at about 4B0* 


Preservatives for Fermentable Beverage 
Samples 

T he laboratories of the Ohio State Hepartment of 
Health report the outcome of tests made l>y them 
with various preservatives for fermentnlile beverage 
samples intended for analysis Tlie artule appears in 
the Journal of Industrial and EnotHornna Chpmittrfi 
tor .July, and the general conrliislons are that Sodium 
lienzoate, present to the extent of 2 per cent,. Is un 
reliable ns a preservative, that sodium bisulphite and 
iHirle acid, 2 jkt cent are of no value whatever, but that 
mereiirle chloride and sallrvlle acid 2 per cent are sat 
Isfactorv preservatives Beenuse of the polaonahs 
charaetei and the expense of mercuric elilorldtv sall- 
cvlle acid of 2 per cent strength is recommended as 
the preservative to he uswl when fermentable samples 
are to tie tested for alcoholic content and when the 
Immediate delivery of such samples to the lalmratory 
is not jinsslhle 


Experiments were ca«4w)|^ with various types of 
near lieera, stwie lyith wd sfcfflie wi^out yeaat, a part 
of the material balng botti^ and other samples pur¬ 
chased from bulk. Room of the near be«ge would not 
ordinarily ferment evqo wi^ open, while others did 
ferment rapidly uniew a jHieaervaUve wtm added. 

Ten^ Propertim of Boiler Flute 

AN Investigation upoa the tensile pcqpertlse'W boiler 
xa plate at elevated teaq^eratures has been In prog¬ 
ress at the Bureau of Btandaids, which has made the 
following partial report: 

A quantity of boiler plate has be^n rolled at a blue 
heat (300' C ) preparatory to determining the prv^er- 
tles at elevated temperatures and also the effect of 
blue work on the tensile properties at normal temper¬ 
atures The effect of low lemiierature annealing on 
plates worked below the thermal critical range will 
next lie determined Special njiparatos has also been 
oonstruoted for the determination ot the effect of rate 
of loading on the elastic limit at elevatetl temperatures 
This neceasltatee the use of a motion picture camera 
for obtaining reeords of constantly moving dials and 
constnntlv increasing loads. Trial runs have been 
made and several desired modlflcatlona have already 
been installed When ffnlslked, this investigation will 
yield more complete data than are now available con¬ 
cerning the effects of various thermal and roechanUnl 
tieatments, below the thermal critical ranges, on the 
tensile properties of low corbon steel at temperatures 
up to about 470' 0. 

The Natural and Synthetie Cranpared 

T he Committee on Therapeutic Beseurch of the 
Council on I’harmucy and Chemistry of the American 
Movlical Association conducted a study with a view to 
determining whether tbc so-called natural aallcvllc acid 
and salicylates have the sopwlority claimed for them 
as compared with synthetic pruduots. The so-called 
natural products ore derived from the oils of winter- 
green or birch, whereas the synthetic materials are 
those provided by the organic research laboratory. The 
committee has eoiteliided that, notwithstanding state 
ments to lie found In the older literature, no dlfferenee 
can be shown in the toxic„4ose for animals between 
sodium salicylate, notural ayntbetlc The evidence 
for the difference claimed Is not to be found In a clear 
and conclusive form in the medical literature, and syn¬ 
thetic salicylate has not been found to eontain slgnlfl- 
enut clvemieal Impurltlee. 

Consequently no difference can be detected either In 
the therapeutic or toxic eflPects Ivetween the natural 
and the synthetic products. If the tests are made 
under the conditions which eliminate the personal 
factor. 

There are a nnmher of salicylates now familiar to 
nearly everyone. Acetyl aallcyllc add is more famil¬ 
iarly knovim as aspirin, a term that at one time was 
considered the exdndve property of one manufacturer, 
bnt which has now become a word common to the 
languor and generally applied to tbe emnpound, Ro- 
dluni salicylate is not irritating and is more rapidly 
absorbed than salicylic acid. Amhionium salicylate & 
pdpnlar. It' U said to be tolerated by the stomach bet¬ 
ter' than abdium- aalieylata- Lltfallua saltcyld^B 1# 
largely ,1u»d in rhenmatic bonditlona, as It- cMumnts 
tbe effbeta of* both Hthlnm and salicylic addy 
salt of shllcylte add Is magneslnm mUeifiitt, 
struntinm sattcylate h also familiar to tim 
Methyl salicylate is the artlAclai oil of wtet argr p ta i 

tf . TilbpenitaM Control 

A SBBIBS of jmKularly written ndvtHrtlseiBents based 
upon sdenti^ foots aEd history yso^nd tw of the 
increasing exteot 0 'p'kto^ we are depobileot 
control of control ^..ioilpeHttoto 

finds Its way IhtoMbSiy dnry industry* Had » HSieii 
our health and-i^b<p(iWNi^ it is bo^ pasbMl^'. ' 
-tlon, sterlUs«tlcir‘l|i^ ^^:prOcessss^^||||K|j|||Mg^ 

tent part, and code 

dellgbtfnUy vagne, avebegfhaihf to IntcmUNki iStMiilitPito - 
of temperature for boUing and babrng.' Tbis ia espiS- 
ctRlly true where-worlrta'an a large<aeiide. a)M| is on* 
of the factors upon wUeb' sttdeess of tbe tatge otn- 


uer, toe example, depends to a great degree, ttq bemm . 
wife if coasldefed a falliwe beeaups one j«r in a deMs 
"works,” bnt If one Jar In a doaen, wtaieta Is pnr- 
dtased, (s fooad to bare fennented there U tnnftto 
at (otce. 

It ill due largely to the control of tasopera^nte.^tt 
w« hare been able to produce a wondmffUt range at 
jNmtheUc colors, and In the dye factory teoKpecatnrw 
reeontlng and emitrolUug instramentis are la «TtdetM» 
ersrywhere. Tbe earliest experiments In retrigeratthR 
have been attributed to the Uomans, who jdared A 
bottle of wine la another vessel coittalntng winter, Into 
whBdi saltpeter was added slowly while the bottth 
wai rotated. In India the temperatnre is sometUaek 
reduced by the rapid evaporation of water scattered 
over twigs or other mediums to give a large surface, 
and evaporation doea the rest. But in modMn vefrlger- 
atlng plants it is the thermometer that meamrea the 
degree of cold, so that it may b© kept nnlform wltbont 
tbe waste of energy. In tbe rubbM industry, in the 
metal Industry, in the manufacture of glaas, etc.. et(W 
It is temperature control that doea so much tor ng. 
ond thronghont our chemical Work temperature is on» 
of the dominant factors. It Is easy to f^emtand why 
srientlsta generally are very particular about their 
thermometers. 

Sixth National Expoaition of tho Chemical 
Imlastries 


SeptemtkT 20-20 Inclusive at the Grand Oentrai I'alaea, 
New Tr>rk, reminds ns how rapidly the chemical indus¬ 
try in America has developed since the first expoaltloii 
in IPIO when eighty-three manufacturers took part la 
an exhibit designed to show America what progieos 
had been made by the chemical industries here. Tbe 
number of exhibitors has increased year by year, threw 
hnndred ond fifteen participating in the exposition held 
last year at Chicago At tbe present time three hundred 
and fifty-eight exhibitors have token space requiring 
four floors of the Grand Oentrai Palace to be utilised tor 
tbe purpose. The Increase has not been confined to a 
number of exhibitors, for the public at Urge has shown 
s growing Interest There were sixty-three thousand in 
attemUnce during tbe first exhibit and <Mie hundred and 
eleven thousand last year. There will be three special 
sections thU year, tbe first being tbc Electrical Furnace 
Section, the socond, the Fuel Bemomy Section, designed 
to show to advantage tbe varlohs apparatus which as¬ 
sist in economic utilization of fuel, and third, the Mate¬ 
rials Handling Section, which will show machinery of 
all kinds for conveying, transporting and otherwise 
handling materials. 

Chemists and scientists in general are anxious to 
have the public fully ntlllie anch opportunities as the 
exhibit affords to graq) the signlfleance of the chemUal 
Industry in tbe United Rtatea. When such an undsr- 
standlak has been reached chemists may look for th« 
type of legislation to be enacted which will <mcouCM» 
tbe Induatry 

^ Ameriaw Pstaah lodostiT 

I^O^WITHBTANDINO the fact that the fertUlser 
Hexing aeasoo of the spring has closed, the AnuBri- 
efin potaeh plants are lamnlng fuU time on contraota 
whteh to many caoes wUl insure continuous operation 
fk ^ atoae of the year. This is an enconragtog sttua- 
ttott ^ is due principally to the sltaatlon abroad. 
Gkni^ snlfato of potassium s<fld at ft « hntt all 
Jakt dopr and spring, and the Oennan eranpanies were 
able tjHuy ItP per cent dlvidands as the remit of their 
-mtfjmitort butlneM to Amertoa. Tbs French produtoc* 
ka4s obtained as high a price aa possible, from the 
Attaftem importers, ami it is appanmt that Ui^ tiure 
rU tome domestic eompetitton America wilt be penatttsS 
to plJf A pries wWrii may equal the ft a trnlt, whlii#i 
the AMlkrlean farmera were required to pay dnribg ^ 
fu. {lowever, the peeaest favorable eoAditton of t|b» 
pdukiltt- doea luit meait that it baa flnaQy earns to a 
I'MaWf'.fHitoanmt basla. The Buropeam cdtitd, of 
Ja l to| ;4wramp tha America marhef If (hey werplwfft 
W. i fii lJ pfedHdur eoMUttomt and lMe(n^''db 
to prtuwtvto dtof ^af 

"XaDtffem pMgaeeee to jeataWiih a4 

jutff 0^ 
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M]r*i iMutbMk 

t SS 6* BimAat svlooette, receotir 
flOTO in Fninoe good rasulta, rep- 
tbe Utwt attempt to produce a 
MigU tecplane of inexpensfi'e Oonstractioo 
«pA iotr operateng coata. This dlndouUve 
airplane, vhtch t« shown In the nccompa- 
<U'inc‘ JUnatratiteif 1* i>uiit entireir of 
metal, and haa a factor of sa|etr ««t B, 
with a tot^ ami^t of 2S0 pour^ This 
red^ w^eilit, with the high coefficient 
of satetaft Mte not been <d>talned merelj’ 
by bdRillif dawn an ordinary airplane, so 
to akteiL Inatead, the designer has re- 
Ibei maabar at working parts to a 
igtMiMwm teltlle at tb« atme time making 
ateffi ^te■lkoaaltt pmtOm as many <^ects 

tMordliuiry nnder- 
eamaga u ^nanaessasty, Kxpertmiee b*s 
provad that ttte’tedteatT pneomatic tires 
aiteorb praeOaslte bU idmcks. So in the 
pMMMat da jnaNjiutf arionette this fact has 
panattted ^ naa, aa an axle, of the cen¬ 
tral seetkia ^ tbe teoat spar of the lower 
piane, wMtits pTorldes the point of attach- 
mans for the lower planes, and for Mic 
bratluga of the wing cellnle, and alao 
acta as the axla for the nidder pedals 
The engine is a two-cylinder borlxontally 
opposed air-cooled Ig-hnniepower Clerget- 
BUn type, drlrlng the traetor screw. The 
arionette baa made 02 miles per hour in 
(eat flight^ with a gasoline consumption 
of U.2 gallons. It has climbed 3,70(1 feet 
in 52 minutes. In spite of its reduced 
dbaensiona and lightness, the machine Is 
claimed to be extremely stable and quite 
eontrollable. 


“**4j§&''awKM»» 





Deapite its lightness and small dimensions, this de Pischof ayionette is 
remarkably steady while m flight 



Hecoaitfraction in Invaded Refiona 
of France 


Cyciscar aquipped artth six-horsepower motorcycle engine and steered by 
pulleys and cables 


T he Miolatry of the Lltwratcd Hecions 
of France furnishes the following In¬ 
formation relative to the resumption of 
operations by Industrial estabUshmeuts 
located In the liberated regloiis, employ¬ 
ing over 20 persons: Up to August 1, 
11120, 4,006 industrial estubllshmeuts 

were noted In the census taken (ty the 
(loremmeut. Of this number 3,100, or 75,8 
per cent, announced that they had re¬ 
sumed operations in whole or In part. In 
the Department of Meurthe and Moselle 
82J2 per cent of the establishitmnts had 
resoined operations, in the Ardennes 81.8 
per cent were operating, and in the De¬ 
partment of the North the proportion at¬ 
tained 80 per cent The city of Lille and 
the outlying dlstricta show a remarkable 
Increase in activity during the past year, 
86.2 per cent of the Industrial cstablish- 
menta having resumed business It 
sboold be pointed out that a Urge pro¬ 
portion of these estabUshinoats are oper¬ 
ating with only a small part of their nor¬ 
mal eqnlproeut of men and machinery. 

The 8,106 establlebnients Included in 
the census employed 797,888 workers In 
1614, On August 1, lagg, they em{doyed 
S3&,480 workers, or 42fr|iOT (test, of the 
ii;>rmal numbbr of eaaploya^ It is Inter- 
eating to note flbat In July, iei% the pn>- 
poition of workers was ohly 9.7 per cent 
In Bie textUa, matai-teorkiag, and pottery 
induatrlsa atnxMt eme-liiijf of the normal 
umnber U wufkars ^ve returned by this 
writing, %««iite bflswiets depresaion. 


|MtMi>f«r«r and 1 ^ Cdft 


1X Une. ^riaarrl^ the mldile 

W otT.ilay |he wilFbring her ehtest 
daoiffitef; aiM tetenty. muc. iwue flurie 
la OM of W tootles ablest pl$l}s and a 
Mithftekllldstami&bpi^te^nttov^ S^me. 

tete «uq IwGoma a dutin- 
atflw TWa»te%, a 

.jSwi^ttW&wpane. te ijlw. Tates idma- 

tetjai- .from ittw 

l^elutek migihw flag ffiteetad and pa- 



Hotel for horses located in the suburbs of Berlin, with its tenants and its 
unifonued attendants 
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trlotlc servlco, and her associate. Dr K. 
Dluskl, represented (Jeneral Pllsndaki, 
I'oland's President, at Versailles Mtuc, 
Curie'B brother, Dr. It. Sklodowskf, Is one 
of tlic leading pliyslelans In Warsaw. 

When the gram of radlnm which Mme. 
Cnrie Ik to receive at the hand.K of the 
women of America is once in her poMses- 
hlon she will la‘ responsible for the safety 
of tlie ?1(K),000 present. The greatest 
danger of all In the handling and trans¬ 
port of such a minute substance la that 
It might he lost, as once happened to the 
(listingiilshed scientist, M. Beoquerel, whi> 
let fall into a fold of hIs clothing, where 
It could not he found, an Infinitesimal por¬ 
tion. whkh ropreaentod a considerable 
fraction of the whole Supply then In 
France 

'I’he I'rench Radium Institute has been 
studying this phase of the American offer 
for several weeks, and after measuring 
the penetrating power of smaller pabu- 
cles of radium, sclAtlsts of the instRilte 
have decided that the gegm must be-^dl- 
v'lfled Into twelve or'fljfe^ 8t((|piltsrt ac¬ 
cording to a cahlegram Just rec«|^ ktf 
the \ cw York HoraU 8^ of tti8UU|P! 
I>(> surrounded by a plntluum sheflE a 
thirty-second of 'Spt ineli «nd ign- 

rased In lead. Tfi* whole twtt'b» 
sealed In a lead oa^et and placed ffi 
sejtarate safe In the ship's Ice box 


Fast Climbing with a Freak 
Automobile 

AT a reooni hill cllmhing contest held in 
/a Fnirice a curious eyeletar or dl- 
julnuilce automohlle, whichever you wish 
to cull it, made over (Hi miles an hour on 
10 [ler cent grade The machine, known 
as the “.Spider" hecaust' of Its light con¬ 
struct loii, Is driven hy a 0-liorsepower. 
t\Mn-ct Under, V-tyix' motorcycle engine 
mounted at (he rear It is stc'cmt hy pul- 
h‘vs and cahles in very much the same 
mtiuncr ns the usual airplane The 
drivers legs extend into the hood of the 
lunehlne while the iiassongcr's legs and 
feet rest on side pieces 


A Hotel for Horses 

I N that section of Berlin known ns Char- 
lotlenburg there is a veritable hotel 
for horses This hotel—If we mnv Ice per¬ 
mitted to call evc'ii a de luxe stable a 
hotc‘1—provides luxurious quarters for the 
horses of a Berlin liiis company, ns well 
as renls rooms by the day, w'eek or year 
for horsew visiting or staying pcrmaneul- 
ly In the city The sirmture. which is 
of hnck. is three stories high On each 
floor there la a roomy balcony running tho 
full length of the building and available 
for exercising the horses. An Inclined 
runway connects with all balconies, ns 
shown in onr illustration A corjis of uni¬ 
formed attendants Icmk after the horses 
and give them every care and attention 
that efllclent hotel service can devise. 

Wooden Wheda for Rubberiess 
German Ait^nes 

D espite all that has teen said of 
German substitute far rubber, it 
appears that blockaded (Icrmauy of war¬ 
time days hud to Improvise ways and 
means of getting alpng without that im¬ 
portant mat^nl, A ease In point Is tires 
for gjrplanes, of tvhleh the accompanying 
photfijtraph is tvpjcal. Toward the end 
of the waruumerous German airplanes 
wert> proVwliil with all-metal landing 
wheels or v|hecl8 of wire- and wood cou- 
Ktnic’tion The acconiimny lug photograph 
shows one of the* landing carriages of a 
large Gcrmni^lrplane, equipped with wire 
vvhcH'ls and yfdbden rims cuicdrelcd by steel 
bands Since tlie shock In landing la 
largely nhsorlted by the pneumatic tires, it 
follows lhat this Improvised arrangement 
must have proved unsaflafaetorv and re- 
suUetl in more breakage than is usually 
the case. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work iri the Arts 


The air cylindera force thla holat to 
eaae ita uaer to the irroand gently in 
the event of fire 

A Compressed-Air Fire Escape 

AMONO recent (ieniiati liivoiitloiis la 
-/a our good old friend the individual 
flro eseupe about which ho many jokew 
have revolved The pre^auit invention, 
however, has a feature of novelty that 
entitles it to mention here, and that sup- 
geHta the poRRil)illtv that perhapa it 
should taken serlouHl.v As our Il¬ 
lustration shows, it is of the tj'iie whlcli 
provides a holat to lower Its user to 
safety from the window, to the frame of 
which it must be attnclusl in advance 
The Intelesiing item is the use of com¬ 
pressed air cylinders to ease tlie drop 
and make It at once safe and rapid 
After duly attaching the Isjlt, the user 
turns on the ali, anrl sufhclont roslsiariee 
is afforded tij tlie piston to the turning 
of the silences on whieh the calile runs 
to insure that he ts' deposited with 
HulheieMt gentleness to avoid tiroken 
bones The entire apparatus weighs no 
more than l.’.'t pounds, and is actsirdingly 
■easily transportable—Ily Jf Herxherg 

Newest Bait Bucket 



llic minnows The cup seen on top of 
tile bucket is for holding an immediate 
supply of bait only, TIiIm has a hot- 
ban which Is also a llont and which, by 
Its bmjyancy, keeps the o|)enIug closed 
against the entrance of other minnows. 

An Automatic-Stop Drill 

T HK porlalile grinder shown In the 
nceomiatnving llluHtratlon Is motor- 
driven using eltlier altematlng or direct 
current, and iiulomaticnlly stops when 
not in use This is due to the fact that 
the current (suitact functions through a 
spring lever in the handle which is re- 
b'ase<l as stsm as the pressure of the 
oiH>rator’s grip Is removed, mnch on the 
wime order us the valve on n pneu¬ 
matic hammer or on the same principle 
as the "dead man” grip controller used 
on many of onr eUs-trle railwa.vs 
A portable drill of very much the 
same design Is also available with the 
same style of control In either eviulp- 
ment the motor has lieen designed to 
withstand severe use and overloading 
for this class of service often calls for 


New Pins from Old 

PP I.IlOTRir PIUVKN rotary brualies 
L-i are nothing new. but new uses for 
liein are l>eliig found all tlie time Our 
letnre shows the use wlileli an luge 
Ions pin bov in n big bowling alley has 



a suggestion of some value In a good 
many other but *shtHtet^(Hre<ftlonB.— 
By r O 

Motor TnickA 'titM^IIHM Wear 

T HKIIK Is a'speeliil 'field of transpor¬ 
tation In which the motor truck la 
tbe only logical means of conveyance 
How large a field It la, Is shown by the 
fact that 300,000,000 tons of material 
were shipped by truck In 1919 Sup¬ 
pose this freight were transported in 
nne-ton trucks It would mean that 
tHH>,(¥k),o(K» tons of traffic (indudlng 
weight of vehicles and cargo) wouW 
]insR over the roads of this country. If 
transported In 7V;-ton trucks the roads 
would have to liear only 000^)00,000 tons 
of traffic This Is bev'ause the average 
one-ton truck carries two tons of ve¬ 
hicle weight lor every ton of frelidit 
transported while in a TVj-ton truck thla 
ratio is reduced to less than one ton oi 
vehicle weight for each ton of freight 
capacity Regardless of what form re¬ 
strictive legislation may take the total 


amount of material shipped in motor 
trucks In 1020 will obviously be>greater 
than the total for 1919. This country Is 
stirreriiig from various kinds of sbort- 
agcH blit they are almost all directly the 
result of Inadequate transportation. 
Since no other transportation agency 
can now take the place of the motor 
truck In Its own recognized sphere, It la 
obviout) that every heavy duty truck 
liarrod from the roads will be replaced 
tiy Kcveral smaller trucks The result 
will be Increased road wear and In¬ 
creased cost of transportation. As 
practically all products of the farm and 
factory make some part of their jour¬ 
ney from producer to consumer In mo¬ 
tor (rucks. It Is necessary to make sure 
there la no other alternative before 
framing legislation which will Increase 
motor transportation costs 
Thc>r<> are many fields of short dis¬ 
tance light delivery In which the lighter 
truck is lietter adapted However, when 
bulk hnnllng Is considered, the light 




truck’s greatest asset In comparison 
with Its big brother Is Its speed. For 
a two-ton truck to transport material 
as (economically as n heavy duty model 
II would be neeessary for It to travel at 
three times the S|)eed of the larger 
truck Of course tbe light truc-k cannot 
do this but It does travel at a consid¬ 
erably higher normal speed its in- 
erensed speed, however, produces toad 
wear In excoss of that caused by tbe 
heavy tme-k In spite of the fact that the 
latter Is accomplishing far more It has 
been definitely proved that Inereased 
speed causes more rapid road wear than 
Increaned weight If lx not necessary 
that the heavy duty truck resort to de¬ 
structive road speeds In order to furnish 
economlcol transportation. 

'I'ire width hears an equally Important 
ndatloii to comparative road wear A 
steam roller for example Is 'afout the 
heaviest vehicle which pasa^ over a 
highway, yet Itecause of Its broad road 
bearing surface its effect on the road¬ 
way Is henefl('lal rather than lulWitul. 
likewise weight in a motor -tm^ Is 
destructive only when not afitkanpanled 
by a sufficient width of tire. Thb fact 
Is well established that a load (St 800 
pounds per Inch of tire surface la not 
damaging to an ordinary roadway and ’ 
the heavy duty truck is always built to 
conform to this roQuiremeDt. A T^-too 
truck has one Inch of tire width for 
each 668 pounds of weight. 

If restrictive motor truck legldatlon 
is necessary and It undoubtedly Is, why 
not proceed on a basis which peaalices 
actual road wear rather than one which 
penalises utility and determins by act¬ 
ual test and far reaching analysis just 
where the blame tmr evcesnlve road 
wear belongs? Then and only then. wUl 
tbe judgment be a iMnnaBeDt henait to 
the growth of highway trosqjortatton 
and Ita relation to public welfare. 



The Polish in the Bnudi 

I F one of your New Tear resolntiona 
was to shine them yourself, this coa- 
biuatlon brush and polish, all In one 
article, will make the work easier and 
keep your fingers from becoming 
smeared with polish. Beneath tbe metal 
cover of the brush Is a tube of shoe pol¬ 
ish mneb ns dentifrice Is put up. By 
turning the key which projects through 
the slot along the side, as much or es 
little of the polish as desired will find 
Its way Into the end of the tube project¬ 
ing from th(> metal cover.—By JC. S. 
Hamilton 

The Aatomatic Life Buojr 

Y ou It TJnele aarouel’s big naval craft 
have Jnst liecn outfitted with a new 
and Interesting style of life buoy. The 
novel features of this buoy are two. In 
the first place, It Is so Installed on the 
ship that by the pressing of a button 
from the bridge, a number of the buoys 
are at once released and launched Into 
the Water In the seonud place, as soon 
as a buoy strikes the sea, a big flare 
bursts out and bums until the buoy Is 
picked up again In this way, when tbe 
cry "Man overlioard" goes up, It is e*- 
pected to reduce to a practical aero tbe 
chances of tbe unfortunate sailor mits- 
Ing the buoys, or of the ship missing 
him —By Ralph Hovtari. 
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Recently Patented Inventions 

Bri^ Dtacripiknt cf ReanOy Pakrdtd Mechanical and Electrical Detkes, TooU, Farm Imfilemtnb, Ek. 


PerUlniat to A«ronwtict 
W, h. Dskhak, 11 
«, K. Bimlngbui. Ala. AnKmc thi 



mns or rnc inaicotM cnaraoter, wnion to provide a ronatnictlon of bsmmock witb a tuntluna rplatr to too prepai 

rable, Mid aeoutinc neana betn( (ormad of frame aupportlne and fiitdlug the aame, and In a dry alale from fruit 

re provide levera at the comera of the frame niakliiK marsbmallowa, Jam 

I rv 1 which can be conveniently manipulated to give that all that la reQUtred la 

bleCtrlCAl Devicee t,,, dealred elevation the pomace, atraln off the J 

ADTOMATIC DOOR OPKNKH. — C. K. qaTII: —F A aaBClA. KFD No 2, Box "“'•‘“‘''t Juice with augar 

UKO, aBK2 Ludlow St, I’hlladelpMa, I’a 137A, Pueblo, Cal The Invention haa for Ita JeHf' Id fl** manat 

e Invention particularly relatea to door object to provide a gate adapted to be uaed I**® 

anera applicable to garagca. An object la ccpt that the pomace la I 


OATK —F A aaBCIA, KFD No 
137A, Pueblo, Cal The Invention baa 
object to provide a gate adapted to t 


he ibttted to ilitft the plane of the propeller 
aJid the dlrectioa of the puU, to overcome emer- 
geaclM of everr oharaeter, euch aa, for In- 
ethiwa, te rlfht tlM dumUhc In noae dlvea, nose 
Bptni, Mil spins, side slip, and for permitting 
the SBSchlns to be extrletted from air pock¬ 
ets and to ssslst In rising sad lending. 

AiaPLANB- —C. B. Oboboi, 14 E SOth St, 
New York, N. Y, Thli Invention relates par- 
tlenUny to aa arrangement of planes and ad- 
jnsttug means therefor, and haa for an object 
te provide meehanltm whereby the angle of 
Inetdaoce may be changed at any time, the 
atnictare being ao farmed that none of the 
parts of the sirplane are weakened or re¬ 
duced In efBolency. A further object Is to 
provide means whereby sn easy landing may 
he made, by a high speed machine, and a 
braelng effect prsdneed at the time of landing 
or while In flight 

P«rtatoliic to Apparel 

AJMDSTABLS 88LT —T Janscn, 700 West 
Bad Ave., New York, N Y The Invention 
relstee to belts for wearing apparel and has 
parHcnlar reference to means for varying the 
effective length of the belt so as to lit It to 
pereons of different slsra Among the objects 
is to provide a belt having peculiarly housed 
resitisat members, stop means being provided 
to prevent the over-itretching at these rest! 
lent members, snd provision being made for 
complete separation In osee of repair, or the 
Uke. 

NBCKTIB FORM—L F. Caumovt, B« 8rd 
Are, New York, N. Y The general object of 
the invention la to provide a uecktle form for 
nse In forming four-lnlhand kuots by the In¬ 
dividual user, even If unskilled In tying four 
tn-hsnd neektles, and more particularly the 
invention relates to a former for directly ap¬ 
plying the formed tie with the former to the 
collar and secnting the Mine to the collar 
button without passing the band of the neek- 
tle above the collar- 

80FT COLLAR HOLDBB.-J. O’CoXNOB, 
437 W. 48rd Bt, New York, N Y This In¬ 
vention relates to a device for holding soft col 
lara In a manner to maintain the collar In 
proper sot The general object Is to provide a 



■oft collar btdder osmpiislng apP«r and lower 
ssottpns atUpsSably eemnrcted, and at the 
Mme timo to ptsvldc bnttoo eogsglnf means 
In fl«ed relattvs psstttoo, and unaffectsd by 
the •djuatiasat ot the euppprtlng wings or 
latsrsl anaji ior boldl«g the collar flaps. 

NBCKTI* ABD tHBCtJRINO UEANB 
Bliss, 781 Blum Bt., Vlne- 
faukd, M. J. Tlis MVentlon relttw to ausns on 
whliM tbs knot of a necktls is foemsd, ssld 
M«Ui* pMbodyta* tdm sisownu for eogsgMg 
tos sdUur button and tw sntraast hsasath tbs 
tkpnt of th* cottar. Ths jsMnvl object of the 
Is to ppovlds a osektlS and attaohtng 


and B, H TltlT«LBat<M, c/o Bright Star Bat 
tery Co, 810 Hudson Bt, New York, N Y 
This invention relates to dry cell batteries lii 
which the electric agents of the battery are 
normally spaced from each other or Inactive 
for an Indefinite length of time, up to the 
tine the battery la put Into use, and whereby 
the devices are not subject to deterioration 
during the Interval of time elapiiog between 
the time of manufacture and the time of use 

TANK SIONAL—B H. Pisisoi, Haokley 
Bchool, Tarry town, N. Y An object of the In 
ventlon la to provide a signal device for gaso 
line and other tanks, which may have sn tndl 
eating member 00 the front dash of an auto 
mobile or at any other canveolent point, and 
elvctrloailr operated whenever the manunlly 
operated switch Is closed for Indicating the 
level of fuel In the supply tank, the electric 
current being used only when giving tbe 

TlUNBMimm —M. U UTkBS, Atton Btar 
Bnterpriee, Afton, Iowa. The Invention has 
for Its object to provide a transmitter espe 
cUlly adapted to withstand hMvy enrrents of 
electricity such as are used In wlrelees tel.- 
phony. A further object la to provide s ttans 
mltter that can be used from any angle and 
for this reason Is especially adapted tor nse 
with flying mschinea 

FBBQUENCY - 8ELBOTINQ RECElVINt; 
riRCFIT—E E rgBNoT, c/o Cosmos (Tub. 
Wsshlagton, D (' An object of the Invention 
Is to provide a receiving circuit tuned to re 
celve one or more predetermined tone frequen 
cles to the substantial exclusion of all 
other frequencies thereby preventing Inter 
ferenee A furtbiir objw't Is to provide for the 
slmultsoeous reception at a single ctstlon of 
several (one freqoenctes from one or more 

OltOrND CLAMP—r WTndman. nw Keer 
ney Arc, Perth Amboy, N J The geiieriil 
object of the invention Is to prorldc a ctsmii 
for the purpose of grounding sn electric con¬ 
ductor on h pipe or mjiilrslent grounded elc 
nietif. A more specific objwt Is tbe provision 
ut a ground clamp formed of a strip of metal, 
one extremity of the strip being shaped Into 
a socket for recclxlng the electric cooductoi. 
the point of Juncture of the socket with the 
flat portion of tbe atrip being ao tbaptd as to 
giro the desired rigidity to the socket to which 
the electric conductor is anchored 

UECORDINO INBTHr.MHNT— O T Alkx 
AVOBS, 1228 4bth «t, AUonpark, Teiin Tin- 
Invention relates moro {uirtlcularly to an elec 
slly-controUed recording device designed for 
use on electric pushing and leveling machines 
of by-product coke ovens and tbe Uko to rsconl 
the time of. and the rolatlvs amount of, cur 
root in eacb horsepower required on each oven 
operated A further object la to provide an 
instrument which In Its dusi capacity will 
rogtater tbe time of pushing and the leveling 
operations aa well as the current used 

Of Interest to Farmers 

DRAIN DRIER—W PUTXAM and G. D 
lA)MiUAb, 201U Ryan Bt, Lake Charles, Ln. 
An object of this InvenfloD la to provide an 1 
apparatus which Is designed to dry or cure 1 
an unlimited quantity of grain directly aa it 
comes from tbe Held and before It Is thrqrited, 
it Is especially adapted tor curing rice, but 
may be used for other grain, resulting In tbe 
prevention of great loss from wet .weather 

BTOCK dJFT.—O E Hatch, Box 4flB, 
Davanport, Iowa. The Invention relates to 
a stock Utter which It rMdIly portable eo 
that It may be set up at any place doslred, 
to lift and support an anlmaL An object Is I 


re of stock aud the like, the structure 
e quickly thrown Into or out of position 
e pasMgo of vshicles or for proving an 
ctlon for stock. 


ALARM OIXICK—(' W. Wai-lbu, 7,414 So 
Wells Bt, (’hleago. Ill The object of this ;n- 
veiitlon is to provide mechanism for use In 
connection with an alarm clock tor converting 
sueh clock Into a noiseless alarm, whose sound 
will carry only to one person whom It Is de- 



To accomplish this ear pieces 
nre engaged wKb such persons' ears that Ihcj ' 
sound vibrators may bo carried by a flexible 1 
tube directly to the users' ears, the clock being 1 ' 
coiiatructwl In such manner as to be pracUrall) ! 
noiseless to others. ' 

PORT SCREEN.—T J BoYAN, c,'o W B [ 
Roe. 65 Bayswster St., Boston, Mass The 
purpose of the Invention Is to provide a port¬ 
hole screen cloauro to preveut the entrance of 
Insects, the closure being used In combination 
with a ship's port hole, and port hole cover 
so that the cover may be dogged down with the 
screen elosure In position A further object Is 
to make a screen Insert construction In the 
form of a plug capable of being easily Inaerted 
or removed 

COMPOUND roil THE AUTOMATIC RE- 
•MOVAL ok COPPER FROM ORDNANCE — 

A 1C A Dauoio, Bola Colombes, Htliie, Avenue 
Robert Balii, .No H, France The Invention re- 
lalee to a ronu>ound for autoinatlcally freeing 
guns of all celtbera ftx.m the copper which Is 
dcpoalted, during the firing. In the Interior of , 
the bore The compound used lonsista of an 1 
exploalxc mat,-rial and an alloy of tin 55 per , 


waste ana tne discnarge, anu 1 
when the waste Is open the discharge is closed 
and when the discharge li open the waste Is 
closed. 

STIRRUP LEATHER FASTENER FOB 
SADDLES—C B. SnTTLitB, • Delphln. Mont. 
One of the principal objects of this inventloo 
Is to provide a metal fastener for use partic¬ 
ularly In connection with wide leather! tound 
commonly on stock saddiM, for quickly gad 
adjustably eonnectlug the ends of the stirrup 
leathers, thereby doing away with tbe use of 
tbe leather strings or laces usually employed 
for Ibis purpose 

MANUFACTUBE OF RYDROOEN BY 
MEANS OF SILICON AND ITS ALLOYS — 
<; F jAi'BEaT, 155 Boulevard Malesberbea, 
Paris, France According to this Invention tbe 
method of manufacturing hydrogen consists In 
mixing equal volumes of ferro silicon In tbe 
slate of ponder and water, In stirring tbe Mid 
mixture In order to eliminate phospblda, and la 
Injecting the aeral pasty liquid of ferro-alllcon 
olilained into a hydrogen generator niintalo- 
Ing caustic alkali, either above or below tbe 
alkalliK liquid 

ADVEH'ilSlNO DEVICE—C D Bowaaa, 
niH W 57lb St, New York N Y The spe¬ 
cial obJcK-t of the Invention la the provision 
of II luovnlib dev III Miiuulntlng a Dutch wind¬ 
mill, upon each arm or blade of which are 
pivoted K series of disks, caeh disk bearing a 
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built up cheaply of isnlbonrd or other sheet 

that It may be folded fiat to remain convenient 
for carrying u'ltll requlri-d fur use when It 
may be formed Into a temporary camera by 
Joining tUii odgci with flexible gummed bind 
liig strips The camera Is so constructed as 
to use the well known daylight loading pho- 
togvnphlc film packs 

WATBUPUtHtF CIGAUETTIC CASE —«» V 
Rima and J1 JosBi-Ils, 715 W. 17nth »t . New 

produce a moisture aud waterproof rlgarelle. 
cigar and match case for bathers’ use In order 
that swimmers and bathers may he able to 
ronvenlcnlly carry avicb articlrs A further 
objeet Is to provide such a case, which will 
be comparatively tuexpeuatve, strong and light 
In weight 

F(K>D PRODUCE AND PU(K'K8« OF MAK 
ING SAME —a. U* O McDiu., Box 188, 
Tampa, Fla Two patents of a similar nature 
have been granted to this Inventor The In¬ 


plurallty of characters adapted to be brought 
Into display posklim In succession as a result 
of the rrvolutIuD of tbe disk with the arm 
around the axis of the whvwl and tbe simul- 
iBticmis rotation of each disk on its own axis. 

COMUINATION DRIPPER AND STEEPER. 
—(1 H. Nuhollh. Box 630, Brsumoiit, Texas. 
The object of this liiveiitjon Is to provide a 
device for preparing beverages such as tea aud 
coffee, wherein a slralucr Is provided for sup¬ 
porting the material to l»c stooped, and tho 
said strainer having means for engaging tbe 

strainer nllb the material to be steeped In the 
water or out of tlie same 

Sl'PPOHT OR 110LDEU.—It F IVksoiison, 
Northvllli, Mich This Invention has for Its 
object to provide n device of the ebameter 
speilUevl, of ornamental construction, adapted 
for supporting a safety razor and the bladea 

and which may be snspeudevl from the wall 
or slocHl upon a dressing table or tbe like 
OUTFIT FOR PRODUCING BKVEUAQES — 
H ScUNAi'XENBBtto, Cresco, Pa. The Invention 
1 elates to an outfit comprising Individual 
drinking cups aa well as Ingredients for the 
production of an aerated or other soft drink or 
the like, by tbe addition of water The object 
Is to provide a unit In which the two nested 
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I form a chamber coritaJnlnB the Infre -1 


Andebron, Box 2Gn, 
I iitliiii haa particular 
r holding Beh reels 
o ld<' a holder which 
ler the aame adapted 


ILKSIJ rrTTFII —I H KiRBia and L H 
wui. ll)l> I yiiteBB Ht , Hrlnkley, Ark 
ig I lie ohJiilB Ilf the Invention la to pro- 
a clean and Banllnry device aiipportlng the 
e in an eneln«ed receptacle, and to pro 
nipuni' fur entllni; the cheese In sllcee aa 
he deBlriil The table on which the 
e 1 b aiipiiiirtod la provided with rotary 
ment, and V shaped recess through 

I'NTAIN MARKING HRtlSH —M M 
KirT, 1022 ritkln Ave , Brooklyn, N Y 
ig the ohjecta of the Intention la to pro 
a fountain hniah more eapeclally de 


Is to provide a conatructloD In wbteh tbe aioWT 
arc overlapped In aueb- a manner s« to pKftaX 
tho paaaajce of moisture between tke jotnta, 
FKVING TABOET—A MCMlhLAK, 40 »«|r- 
ord laiiie. rriuceton, N. 3 An object of tbe 
linenitnn la to provide a flylnc target which 
ran be used over and over again without Ita 
olillty being Impaired Another olijcct reeldea 
in the prortsioii 4>f meana whereby the target 
when atrnek by ahot will be separated Into sev- 
eral parts and thereby fall Indicating a hit, 
at tho anme time It Is so constructed as to be 
readily reaaaeniblcd without damage 

TAG IIGGHKII—I J Woi.irr. 227 Alexander 
At e , New York, N Y An t.bject of the In- 
tention Is to protide a holding devlec for 
tags, Idenltlleiillun cards and the like, means 
being provlditl for thoroughly protecting the 
lag agalnal Injurv A further ohjact la to 



SEDIMENT REMOVER—D AitKaa, 301 
Broad 8t Cailatidt, N ,I The Intention re 
lulCB lo plumbing itiuliimeiits In the form of a 
remntalde strainer An object is to provide a 
sedlrmnl remover more parlleulnrly for use In 


althniigh permitting of ready Insertion or re 
moral of the tag. hut preventing oeeldentnl loss 
thereof 

I.OORIN'G DEVICE FOR INDEX CARDS— 


maauhllT Bftlag tb« lasis, «ne of sMh 
log locked when in the operaUwe poaUtvn ta 
prarent the tessel acfltdenully slipping wbUs 
being carried by the lifter 

HgSE COtindNG—L. Srsii* and L. BoO- 
Hkx, address B Hartsteln, 20B Broadway, 
New York, N. Y The print* object of the 
Invention la to so eonatruct a hone ctaup 
that vartoiia degrees of ndjnatment rahy be 
had, thus adapting the device to hose coup- 
Ungs of various sices It la a further object 
to so eonatruct the damp that It win have 
contact with the hose throughout its entire 
Inuer dreomfernnee thus insuring a right Joint 
between tbe hose and the coupling mauhsr. 

FACCET,—H. A Ltniri. 2 New Totk Ava., 
Brooklyn, N Y An object of this Invention 
Is tn pn>vlde a faucet of slmplr conetructlon 
whlih may be opened by an upward pressure 
of (he band so that the hand la wet as It 
opens the faucet A further object Is to pro¬ 
vide a fnueet which may alao be opened contta- 
uouslv for a etoady stream of water 

DOCK—C LiBaaMAS, 1732 Madleon At* , 
New lork, N Y This Invention has tor its 
object lo pnivlde a lock for nee on doon, 
trunks and other artidca, and arranged to 
prevent iinauthorlxed persons from puahlng the 
bolt hnek out of the locking position by the 
Insertion and manipulation of thin blades, tooig 
oror lUher liiiplemenla The device Is almple 
and not liable to get easily out of order 
CONCEALED FRENCH CASEMENT LOCK. 
—( J lUosTBOM, 23 Maple Ave. Olem Cove, 
L I , N Y Among the objecte of the Inven¬ 
tion Is to provide a lock for French caeomeiit 

tleallv concealed even though devleea are pro- 
V ld< (I for looking a door or window at both 
top and bottom ns woll as intermediate thereof, 


w bb. nmw i ac tii Wwmk'OA 

tb« fuel oU and «tsM> 

M«cUnM Md StodUMkid HwkM 

UAOttiNa QV9,~~J. r. 

Mt Vmwbv. n. t. aJhhtiiMwrtdt 
U to protvhls a maehihs fm vt Vm typig <1^ 
scribed In Lettera Patept »«• I9OTKIA4 gmWd 
to the sans toraator yttha T, JBIA. Ih* 

•nt Invention relates to as toprosad WihSgS- 
moat for snypiytag tb« sartrldgas ta thakftMl 
In use at the ttns from ad iStmtHtwatl t*> 
volrlng magastoe wba^ laaMM ad dtaoi' B 
cartridge belt 

CBNTBIPDOAL PTTKPe-dt O. 

Naahwank, Ulna. This IsrsiittaB hik fak Itg 
ohjaet to provide meohaslmt ts sdddWtiaa 
with eeutrifugal pumps fot panStUthf 
pump to be repaired whts It HWj^ iWaSB 
wlthoot ragalrlng extaaalve operattoli ^ tha 
pump, wMf by Tsaorisg tba Jsont parttott 
and aubotltuttog a sew porttoaa 

PlUt DEVBlJOPINa DKTICKc—r.- i. 
SiiTtB, RST Grant Ave., Broax. N. IT. Tha 
taTCBrion rvlataa mors paittealarty to « mm 
chanleal devles for earryfaig and apadaettag a 
fllm dnrlag tbs devdopl^ ptaeaNu Aaimit tta 
objecte Is to provide a canyiaK dMaaa whteV 
will postrivaly grip the fliai thyoaghout Ua 
travel and hold it in tvatwd Mattah from 
other parts, thus prev aa t l ag the emutgloa 
side of the fllm from becomlag (wrateMI or 
otherwise Injured, and win eiimtaata ^a aa- 
ceasHy of having to spUee a fllm la ease iha 
same breaks 

EIRE IGNITER.—H. Piaacat, Boi ld«, Pata- 
gouM, Ark An object of tha tatveatloa Is to 
provide mechanism for Ignlriag Area at a dis¬ 
tance A further object Is to provlda s triggss 
opereted match lighter which may be idaced at 
the point where tbe lire U to ha lighted and 


permanently eecured device Is composed 
a further object to 
case wUbln a bag In 



ng ino 10 III opcraicn cimer oy a aey or anon, ana distance away The device is practical 
ale (he the imri* carrliid by the other door being diirable, and may be manufaeturtd at a 
lug (he adopted to be operated by tho Insertion of a lively low cost 

e loser- the striking «lge of tbe latter j^OTOR CRANKING 

urst uiHir IS iipciieo CHINK—M. B WiLKKE and G, A MiSW 

BI/ICK SHELF rUICKTAG HOLDER-K J Cook, r.a Grange Motor Co., La Grange. N. C 
r Aic 110 -N cievelend Ave. Spokane. Wash Tbe important object of this Inventlim Is to 
10 pav Invention haa for Ita object to provide a tag vide an apparatne through which power 
• heavy holder funned from alieet mrul and eapable of pg applied to the traction wheela of an 
menus being plneid on any shelf, and baviug means mobile to start the engine, sspoclatly wh« 
ring of for supporting n price tag to Indicate the --■----•-- 



ventloii relatis to portable heating appliances 
or torches such as are commonly used by 
pluniliera, steam flttera or the like, and haa 
liarllculur reference to gasoline torches with 
speilal means for supporting the torch In 
position upon tbe tack for use In a manner 
similar to tho use of an ordinary torrh, but 
wKh adjustability of the torch as to varinua 
angles, or for tbe manipulation of the torch at 
any desired distance from tbe tank Into places 
ordinarily Inaccessible 

Heating and Lighting 

MINKR-B LAMP—K M Ealrkson, Box 108, 
Hoy. Arlsuno The object of the Invention Is 
to (irovldn a atrople, strong and eOclent 


Rth Ave, Beattie, Wash. Tbs invention re¬ 
lates particularly to a machine by means nt 
which tbe amonnt and number of the ehrrit ae 
well as tbr name of the payor may he filled la 
lu such manner aa to succsaafnUy defeat eraa- 
nre or change, the object being to provide a 
simple apparatus which is readily adJuaUble, 
and which will emboss as weU as print for the 
above pnrposs 

FINIHHING machine FX)B PILE FABRICS. 
—T C BasKsn, c/o Carl C. Maltmann. Jr., 
Astoria Bilk Works, 727 10th Ave,. Long Island 
City, N Y. Tbe Invention relatee to cloth 
finishing and Ita object Is to provlda a ma¬ 
chine for pile fabric*, aneh as mohairs and the 
like, and arranged to Insure thorough eosobtag 


tKGTSTKR —L. M. A i 
isleln A Haugbwont, 2 
N T The object of 
Ide a sliding nama yegla- 
)>res«-iice or absence of j 
uii tho name piste. In | 
as Boboola, churebse, 
iifarturliig coneeTn)!, In- 
II persons present In one 
It In another column. 

and Tools 

;iNU VE8BEL8—H. L. 

I A purpose of this In- 
n of a lifter of simple, 
constmerion which te- 
s that are adapted to 
mly embrace' a Teekel tat 



tions, having a gaatlgbt Joint! S paTUHon la 
arranged lietwoen the water eompartmont and 
the carbid compartment, the two betag eon- 
nected by a tube. 

OIL miiiNKR—J. C. StoMiiwD, e /0 Amo* 
Bird Co, Bhangbal, Chino. An object at the 
Invention Is to provide means for vaporising 
the oil, and a burner Up or tip whleb peralts 
a tree eommlngting of the vapor and fIMUn 
t* Insure a proper burning aoripB- -A -tllrlhbi; 
objaet Is to provide a barber wWffli Ig MdWhM 
of receiving burner rip* having .M- 

tsBgements of gmeve* *iM IM> jM to; 


to stand up imrmanently Another object is to 
prevent tbg formation of streaki, to permit «f 
combing and batting a piece of pUe tahrlo sf 
usual length tn a Oomparattvely short rima, 
and to dispense with skUled labor. 

COCOANUT BTJBKBR.—E. N. Fbjl*, C. Del 
Carmen, B De Camp, 'htsxiee. Tbe Inrehtlea 
pertains more pacttonlariy to a mannaUy oper¬ 
ated machine for removing the husks of ceeM- 
Duta A farther object Is to provide onana for 
removing tha nut from tha husk after the 
busk has been severed, and meana for autosut- 
ieally remoring the honk fw« the maebtnA A 
Hui further object ts to adapt the machine 
for UM wHh ants of various ai*e*. 

MetUchl Dericat 

TONML 8KABB,—C. ft. Btoax, p, G. Bo* 
s«B^ Matawan, N. 3. The deriee t* tntebdad 
for use by aurgeone In reesovtag tha lamelM, 
its chief ohject is to stmpttfy tM iiperadtoB of 
romoving the tansUa by aa tacmatie eluteh 
action and loop; thie wirt loop 1*. ttgbtenea 
by the aeUon of a aorow red whetehy fh« 

I aqttnr rod serroe to eetuate a altd* thb* aOh* 
strlctlag the wire loop tjaril the tona^ ie 
ebriered thereby. 

TO6STAI. eVttP^. ttowtfi, le/b Tkb*. *i ' 
Grady. t04 Mrkef Bt., RoKbnky, Ikki 
lavqntiws moa* JwtaBMi fia-gauM ■ 

(pr wawnt, bridge wotft «ii| p<iMmMmhje«e4i' k- 
. mat t««h, af qhkri «w^ R'MnH - 

t<niaihH»s<i an jNk'MO ' ' , 


object I 
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iCoMMM frtm jw(f» fW) 
c««i)0l^ by bbjr (me Tewd in the am- 
twtr mstinr of title United St«te«. Excfa 
wtttnr will be mr teat In beixbt, and 
w^ be dittlnot to tbe obeorrex flxe mile* 

aw*»- 

ISje iMue line of tbe troops wUl be two 
bnntfred feet from tlte xropnd, TIm main 
flxnfes wttt be oai^ed la oomplete relief 
and wUl stand oat from the stone. That 
mean* that yards and yards of solid gran¬ 
ite wUl batn to be slowly and palnstak- 
higiy cut aWay to bring them out The ex- 
acgfloB of the other figures will be such 
that sotqe of theta will fade into bas- 
roUef and atlll oOieM Into mere ikettdies, 
aittMHlfh all are td be full sloe. The whole 
effect win he such that it will appear as 
If the soldiers came out of the mountain, 
and that, ff the moantain were broken up, 
by some chance, It would be found full of 

The first seren figures of the army will 
he a Bumntad group representing caralry 
led by the three men who were probably 
the mt»t striking characters in the (Jon- 
federacyr Robert E Lee, "Stonowair' 
Jackson, and President Jefferson l>avl* 
Ne«t will come a troop of cavalry, the 
vanguard «f the army. In close formation, 
for even in defeat the nwny of the South, 
which the cavalry typified, held Its spirit 
high. Trudging masses of Infantry will 
fotiow, and far over the shoulder of the 
motmtain, seeming to stretch over miles 
of field*. wUl omue rumbling batteries i 
of artillery. 

On top of the mountain there has been 
tniitalied a hoist from which steel cables 
will mu down the side of the cliff Much 
rope pulling and attendant danger over 
the ateep eldos of the cliff accompanied 
the InstaUation. This aspect of the work 
required the labor of fearless men who 
could stand on brink and balance heavy 
wooden supports, because the nature of 
the formation prevented the use of der¬ 
ricks on tot>. 

Much cHfliculty will accompany tlw ad¬ 
justment of transverse cables over tbe 
face of the cliff Such cables will be nec¬ 
essary to permit the lowering of the steel 
cages in which Mr. Uorglum and bts 
corps of artist* will do tbclr work. 
Every Inch of the face of the mountain 
will be covered by tbe cages, *o that every 
port of tbe rock may la? molded to con¬ 
form with the general picture. 

What has added to the task of the labor¬ 
ers is the desire of the sculptor not to 
have tbe cages too neur tbe granite, so 
that there should be no possibility of 
scraping it, fur damage done this natural 
(unvBS is well-nigh irreparable. The 
wooden structure at tbe brink, therefore, 
bad to overhang the mountain by several 
feet. In driving the sUkes to keep this 
structure—a stairway affair—^in place, 
<-ara bad to be taken to damage the rock 
only In such a way that repair could Iw 
made without leaving Inharmonious 
gashes after the cpvpletlon of the task 

At the base of the mountain, a Memo¬ 
rial Hall will be carved out of solid rock. 
This ball will contain a chamber for each 
state of the old Oonfederaey ior the pres¬ 
ervation of records, a muMum In which 
relics of the fast-fadlng..xemtndec« of the 
struggle may be exhibited, and for simi¬ 
lar purpoees. The hall wUl have corrl- 
doTs and massive bronae doors. Every¬ 
thing will be OB a lumle to compare with 
the huge anny on the side of the mou^ 
tain. The hall and Its superetructure 
wiu rival tbs Washington Monument as 
the biggest atone spectacle in the oountry, 
hut the Woshltigtan Monument, of course, 
is an arckttectnrai triumph father than a 
seil^fiBral one. 


About three thdusaad aores of land 
«arii«4 the aamritu^ new Woo«ed tot the 
fifest'CMucL ’Will he ttoifnlfyeil Utf pfirit poi^ 
pM’r ptore-ailu -« sdslgNt tfittalr 


> will he laid mt, and a like wRl Im ore,- 
otad. Plana are already being made Rsr 
several memorial gates. 

Some SpedM Um« <tf Redwood 

(Continued frotn page fiM) 
the Mare Island Navy Yard. For indus¬ 
trial plant fiooring purpotea, redwood 
blocks are usually dipped In hot asphal- 
turn before laying, and grouted after lay 
Ing. For mercantile ettabllritments, 
offices, schools and other atructures, the 
blocks are laid plain, with tight Joints, 
tbe blocks glued together and sanded per¬ 
fectly smooth, and the snrface stained or 
varnished. 

Redwood blocks, when used for street 
paving, are dliiped In boiling aspbeltum 
cement, which permeate* Into the wood 
fiber about a quarter of an inch. The 
process survas to seal tbe blocks against 
moisture, rendering them antiseptic, and 
of cementing together the end fibers of the 
wood, which become tough and exceed¬ 
ingly resistant to traffic abrasion. Tbe 
blocks are laid rather loosely, with inter¬ 
stices sufficient to admit of free infiow of 
hot fsphaltum cement, which is applied 
Immediately after block-laying This ce¬ 
ments tbe blocks together into a solid 
structure, and also covers the surface 
with a heavy paint coat of asphaltum 
which absorbs the sand coating spread 
Inuuedlalely afler grouting. The wooden 
blocks provide a firm foundation for tbe 
thin skin of aaphalium on top, and as 
this is worn away It is easily and cheaply 
renewed 

Uedw<iod makes a superior stave for 
pipe. There are many stave pip© line* in 
oj^ratlon today that hiive laaei In coulln 
uous service for 30 years or more, and 
that show no appreciable depreciation 
The original Installations made In 1880 
are still In practically as good condition 
as when Installed, and It Is estimated that 
the average life of a well-bnllt continuoue 
stave retiwood pipe Is from 60 to 75 years, j 

Rails and Railroads 

{Continued frotn pai/<’ iS7) 
in a wide variety of fields foo numerous 
to mention In this article. 

The various striking uses of dlsoirded 
steel rails are depicted In our drawing on 
the opening page of this issue, together 
with tbe most striking figures of the mag¬ 
nitude of our track relaying indusiry. 

In short, It is next to impossible to 
compass the well-nigh innumerable ways 
In which tbe material from old rails can 
be put to use by reshaping It Because 
our trunk line* insist up<m sound steel of 
a high grade In the first place therefore 
the reroUiug mills get lietter basic ma¬ 
terial from the discarded rails than they 
would be able to buy at the same price 
new from the steel pianU. Thus, thsuks 
to tbe enterprise of the dealer in second¬ 
ary metals, old rsiis conttnue to be of 
value long after they have ceased to be fit 
to hold a position In any of the tracks of 
our trunk Hues, and most Of us are the 
benaflclaries of tbis conservation either 
directly or Indirectly, MlUions of dollars 
yearly are saved by this procedure, and 
requirements are met and wants are sup¬ 
plied that It would otherwise be dlfljoult 
to satisfy. 

Two Hundred Thousand Photo¬ 
graphs I*er Minute 

(CoHllMued from page 288) 
fa*t an esiwsure wlU the chemical 
sensitiveness of the film stand?” It Is pos¬ 
sible to make a picture, with modem film. 
In tbe 1/J600 part of a st-cond. As a mat¬ 
ter of tact, it is possible to make pictures | 
th the 1/3500 part of a second, Which i 
means S/ioO pictures per second or 210.080 
' pictures per mlnuite. | 

The Jenkins projector has no abnher. | 
Tbe ring prism operate* In front at the' 
fUiii, behind tbe lens. The picture is Im-1 
presaed itpoo the film during, the move- 
(Gtmtfnnod on pm 


W L. DOUGLAS 

■SSSS-'aOO SHOES 


* 10.00 i * 6.00 

FOR MEN AND WOMEN 
THE STAMa>EB nUCE IS W. L. DOtlOlAS PEKSONAL GUARANTEE 
THAT THE SROBS ARE ALWAYS WORTH THE PRICE PAID FOR THEM 

They or* tlm b«it known •hoo* in tba 
world. Sold in 107 W.L.Douglas«torai, 
diract from the factory to you at only 
one profit, which guarantees to you the i 
best sheas that can be produced, at the J 
lowest possible cost. W.LJ>oaglas name ■ 
and the retail price are stamp^ on the 1 
bottom of all shoes before they leave V 
the factory, which is your protection ' 

•gainst unreasonable iwofits. 

W. L Deoglas ahoes are absolutely the 
best shoe values for the money in this 
eonntry.Theyaremadeof the betaand 
Hnaet bother* that money iron boy. 

They eofnfatne quality, s^rb, work¬ 
manship and wooring qnalitbe oquol 
tootbormokae soiling at higher pritos. T 
They are the leaders in the foshbn 

centers of America. The prices ore the some every wbero; 
they cost no more in San Fronciaco thsuitbaydo InN^York. 
W. L. Dougbs shoes are mado by tho bigfaest paid, 
skilled shoemakers, under the direction and supervision 
of experienced men, oil working with on honost dotor- 
minotion to moke the best shoos for tho price ihot 

C a 1 j T lO N 

smd price la plomly ataunped on the eola. Be eei-eful 
to eee that It turn not been chsutged or mutUsitod. 




teMyto^^asDd tor jwoSlst taljipg now nil 


IM Spark St., Broektan, kiatt. 


all you need is.a wrench 



JheaO£leGas 


"THE TRUCK UGHT THAT LASTS” 


f ■ 7HURE are no ports to wear, break 
I or work looae m the Piest-O-Lite 
.A. Gas Lightiag System. Theroogh- 
est going cannot aficiu the intensity nor 
range of the Prest-O-Lite Gas flame— 
the sturdy littb tank aiiwty can’t be 
jarred out oc commission. 


Pr^-O-Uto projects its rays a good 
two hundred feet oheed in o steedy, 
glarcless light at all time*. 

A &W mornoms Stop at any one of the 
more than 22J)00 gamgos and stores 


that otock Prest-O-Lite Gas and your 
truck u under way agsm supplied with 
a full timk, good for 40 hours contmuous 
service^ in place of your empty one—no 
service to truck owners is so broad m its 


ers whose cars ore equipped with 
old fashioned lighung devices can easily 
replace them with Prost-O-Lite in a few 

There u a Prest-O-Lite Gas Distributor 


TMB PRBST-O-UTB CXiMPAm', Inc. 

Smatl Took Sain DrpartmnI 

w CsrWds sad Osrbaa Buildms, 50 Eui 42nd Street, New York 
S9P Bighth fil l SSI, Sso ftaadsos In Csasdo. PreM-O-Uls Co of Csnsds, Luoked, Toeonto 

Our riglin tins of spcUsatis utlm ealy Pres«X5-l.li« Gas and sir tuitabki fee soUsetna, braxins. 
pafau bumiag, Wc.. u uetswnntr used by msmutoctiirarf and m repair shops everywhere 
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LEGAL NOTICES 


PATENTS 


_ uHy and freely to Miinn 4 

Co. for advice in regard to the heat 
way of obtaining protection Pleaae 
send sketcliai or u model of your in¬ 
vention and a deeoription of the 
device, explaining lU operaUon 
All oommiinlrationB are strictly con¬ 
fidential (litr vast practice, extend¬ 
ing over a period at seventy yearn, 
enables us m many coses to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Uook on I’ntents is sent free on ro- 
(jiiest This explains onr methods, 
terms, etc , in regard to Patent*, 
Trod* Maurks, Foreign Patents, etc. 
SCIENTIFIC AMERICAN 

C<eHI«i htmt OUct lUtm, DtkUm •! 



SclcBtliu Aiiierkeo Monthly (sBlBblUbed 
1878) one yiiar ‘ 

Poatago preiiBld In tlnUed Rtates and 


.$70 


alouB, Uexho, 

FsrMsn Paatas* 

Scleotinc Amorlinu fl.SO per year eddUloatl 
HeleiillHc Aiiierl<ua Monthly T2c per year ad¬ 
ditional 

CuedUa P<mUi* 

HclentlHc Amerlcun 7Sc pet year additional 
Hi'lentinr Ainerltaii Moiiihly 36c per year add! 
tional 

'Die conililued snliscrlpllon ralee and rate* to 
(nrelttn roitnlrlee incliidlnE ('anuda, will be 
'.■-t - i|ipllcBtlon 


fiiriiJabt^ 
Ilcmlt by poaiul or 
draft 




r order, bank 


BUSINESS OPPOBTUNTTY 


i« tor uiUiilnif^ojwniiiini en 

ourritTor soode io buy, no or aollrttlii* 

SWpbonaoji iAlMiratory, 23 Ibak 11a> Hoxitni 
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CUT YOUR GAS 
BILL ONE HALF 

A »rSld BbIta LWM W U «. *. 

it'i C*araa>*«d Pear BaaSi 
ethm ar MBi Ora* Baalk 
£t T*a>< 7^~t$* laab 

CA^AinUCO. 

n-IPkk*rlB|IU CierlwU.0 


MAKES YOU 
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Two Hundred Thousand Photo- ' 
graphs Per Minute 

(f oMtiHMcd from payv 29111 
meiil of one whole priani. At the end) 
of such movement the light ray is sUlfted 
hack to the top of the frame, an the first | 
hit of the new and unexposeil Him comes 
into (he frame The ’‘shutter'’ In the .fen- 
kliiM tnmora is Hlniply the passing of the 
joint lietwemi the two ends of the "bar" 
prism, cnrvi'il Into the circular form 

Ueciiii'ie of the slmplldt.v of the iiiech- 
nnism, mecliaiilcal trouhles in hotli eam- 
eia and projector are at a minimum The 
uieclianlKm is simply a tootheil sprocket 
to move the tllm. the usual take-up spool, 
and uinUlple-prisiii glass ring revolveil 
sviichinnously with the movement of the 
Him and the lens Kraming la airoin- 
plisheil In lelative rotutioiial advance of 
the spriH’ket ahead of the film. In pruc- 
tlei“ a ievolving sloitetf diaphragm works 
with the glass plate whieli h4>nrK ou its 
I'dge the grouiict prism. In order to give 
the cuHlomHr.v shnip wlge to the picture. 

Air. Jenkins haw made his ring prisms 
ill two forms—one, deserilied, in which 
the pi Ism IS on tlie edge of a plate of 
glass revolving across the Held of light, 
and another. In which the pilsui Is ground 
on the outer edge of a ring, with Its axes 
appiovlmately jiaraUel to the theoretical 
axis of the circle This elrenlar ring of 
glass must he slightly tilled In um> in 
order fhat the lens, which is In tiie 
center of the ring, does not pass the rays 
It ris'clves through the ring again la-fore 
thev iH-nch the sereeii t’oriouslv enough 
these two forms, though exiiotlj alike In 
principle, do not give Identical results, the 
ring form producing pictures less js-r- 
fei l Itian the plate form 

The British Fleet of Today 

(Continued ftom page 290) 
clgii Btallons were allocated light cruiser 
snuadimis, and, lii the < ase of Chinn, a 
llollllH of submarines It was soon ree- 
ogni/s-d, however, that this program, mod¬ 
est ns it was In eomparlson with that of 
prewar du.vs, would have to lie modltted 
in defereiKs- to the urgent neisl of ecoii 
mu.v 'the Home Fleet was the tirst to go 
After iietiig in (oiiiinlsshm only six months 
11 was reduced on tlctoher 1, 1019, to a n-- 
Hci ve basis, and a month later was abol¬ 
ished altogether Shortly afterward the 
"Fljlng Siiuadron" of aircraft carriers 
was disbanded, til) but one of its shlp.s 
la-liig jmtd off (111 the other hand, a light 
cruiser Mjundroii and a destrover flotilla 
orlglnnllj cmhislled In tin- Home Fleet 
were transferred to the Atlantic Fleet, 
which therefore has two light cruiser 
siiiiuilrons and four dcstrojer flotlUas In 
Fehruarv, V.l'JI, the battleship "Uo.vol Sov¬ 
ereign'' was jiaid off. Its withdraw'iil lenv 
ing the Atlantic I’leet with only nlue bat- 
tleslilps in full coiumlsalou Unrlng the 
whole of luat .rent the Battle Cruiser 
Squadron eonststed of only the “Hood’ 
and the “Tiger," the '‘Renown" being 
absent in Australia with the Prince of 
Wales and the “Repulse" undergoing a 
large refit The "Repulse” has now lieeii 
recommissioned, Imt tlie “Renown" has 
tii-eii plnec-d In reserve, so that the pres 
eiit strength of the sipiadron Is limited to 
ifiri-e ships 

Although nominally in full commission 
the Atlantic Fleet today Is not, In fact, 
on a f(«iting of Immediate readiness for 
active service, A sulistnntlal proportion 
of the shiiis' eomplemeiits is made up of 
boys and young, untrained seamen. Naval 
oltlccrs have recently complained that so 
much time Is taki-n up with training the 
Iiersonnel that few oiiisirtuiiities are left 
for Lwolutionaiy and tactical exercises 
Moreov'cr, In view of the unsettled j«)- 
Htlcal conditions in Europe and thft Near 
East, It Is useless to map out a training 
program for any lengtb of time, as ifhlps 
are liable to be detaclieil at abort notice 
for active service In one or other of the 
diatarhed apoaa. For the greater part of j 
last year the First Battle Squadron of the I 


AtliinlU Fleet was detului-d In the Medi- 
teiriineiin owing to the meiiai ing attitude 
of the Turkish Nathmalists, mid during 
Ihe same iieriod it was iieecHsaiy to sta 
tioii a stinadron of light < misers in Ihe 
llnltle In outer to keep an eye on the 
Bolshevist fortes .Cio far, at all events, 
the return of peace has hnmght no rest 
for the BrllWh ^iivv 

The Beseive Fleet makes a most linpos 
Ing showing—0,1 paper Every naval poi i 
IS eoiigested with ships, iiomlniillv “In re 
serve." hut iietnallv with skeleton eievvs 
on lioanl Sliljis which sea reel v more 
than two veins agti weie the iirlile of ihi- 
(Iraiid Fleet now swing iillv at their j 
miHirings, all hut deseiteil Benttvs fiim 
oils flagshl|i, the ' Mon." now has onli 
three wardioom ollhers on lionrd, and 
others hmdlv less telehraled lire in 
charge of 'taie and inaintenantv- parties," 
wbieli means ti handful of men Just snlh- 
eleiit to ket'p Ihe luiiehliiei.V fri>m rusting 
At Sheeiness, Portsmouth, and Ilevonport 

Inimehed ns rt-eeiilly ns 19IS, appnrentlv 
uiilendetl and wmlfliig passively for the 
word that will send them to the slil))- 
breiiker j 

The aeinal strengih ol the Brltisii 
Navv In eommissioiied shi|is on the vu-' 
rions stations In Mai<h. MIIB, min Is- sum- , 
mnrUed us follows 

Home Sl.ition Biittleshl|is -“Qnev-n [ 
Ell7Hl.eth,” "Rovnl Oak" Itesolntioii," | 
“Bamillh s," “Revenge" "P.arhiini " ‘Viil-1 
iant.’ "W iirsplte,' "M.iliiya Battle-* 
cruisers- "Hooik" ' TIgei, ’ 'Repnlse " 1 
Eight erniseis—"lielhl." "Dnnae," ■Dnimt- 
less.' “Dragon. " "Dniiedin.' 'CnlMlon " i 

della ' I).-strovers—four flotillas.'vv 1th n 
total of 72 boats, and the light < miser 
“Coventrv ' us flagship of Real Adniiialj 
(ID Siiliiiinnnes- Three Holillns, with n ! 
total of 21 bouts .MiscolIutK-ous shijis—I 
One aircraft omler, one niiuelnver, eight 
dejMit shliis 

Medltetrniiean .*s|utIon Batll<-shi|)a— 
“Iron iMike.” "Eniperor of India," “Ajax,” 
"Benbow," ‘Ceiitiirioii," "King (Jesirge i ” 
Eight emlsets—‘Cariiin’,” “Calypso," 
"('arndw," “Cenlniir," "Ceres," "Coiieord ” 
Destrovers—One flotilla with a total of 23 
boats (Inelmling .3 with redneed eomiile- 
inentsi MIsis-llnneotiK ships -One nir- 
craft inriler, seven slisips and guntiouls 
(for si-rvlee on DnnulH- and in Bed Si-n), 
two snrvev ing ships 

CIhraltfir I.. defeiisi- llotiUa. eon- 

slsting of font destroyers 

East Indies Sintlon Eight < misers — 
“Hlghflver," "Caroline," “Comus" Mls- 
cellaneou?—Three sbsips and an armed 
yiieht The flagship "Hlghflver" is a very 
<dd (rntsei. Inunehol more than '20 venrs 
ago. and was nsominissloned nnlv heoinse 
she Is a henllhv oiid oomfortnhie ship in 
tropical climates Her flghting value is 
negligible 

Afrien Station I.lght cruisers—"Blrm- 
Inghain," "Dublin," "Eowestoft" SIls<s-l- 
laneoiis—Two gunboats and a depot ship 

Chinn Stnilon Eight erulsers--“Hnw- 
kins," “('iirllsle” “Ctiloinho," “t'airo,” 
"Curlew " Siihmnrliies—One flotilla eou- 
slsting of 12 boats of the "E" class (of 
vvtih'h 1 have no trews) MIseelliineonn— 
21 gunlMiats and sloops, 4 dejiot slilps 

North \inerh-n and West Indies Sta¬ 
tion Eight emlsers—"Cnlciittn," "Con- 
Htnnee " Mfso-nniieons—2 sloops The 
new- eniiser "Raleigh.’’ novv Is-liig com- 
Iileted, will shortly procoal to this sta¬ 
tion as a (Ingsh)p, and It is exiieeted that 
one of the three ships iiauied will then be 
sent home 

Hon 111 Amerlon Station Eight (misers 
—"Southampton," “Dartmouth," "Wey¬ 
mouth ” MIsei-Ilanoous—1 stoo)! 

New Zealand- Eight (miser "Cliut- 
liaiu" and I sloop 

AiiBiralla The only vessels of the 
Rovnl Australian Navv now In full eom- 
inlssinn are tw'o light crulw-rs, six de- 
stro.vers, six submarines, and several 
sloops The battle-eruiser “Australia," 4 
light cruisers, and six destroyers have 
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you select glides over the 
Mper wilh a realful free¬ 
dom from friction 
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The satisfaction given 
by Tycoi Temperature 
Instruments, now in¬ 
stalled in the great in¬ 
dustrial plants of the 
world, indicates that 
Tycos equipment is 
all the name implies. 

J^lor Instrument Companies 




For Gunsmiths, Tool Makers, Ex¬ 
perimental & Repair Work, etc. 
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nncleiiH t-rowH <m bimrtl at jirescut 
miada All veswla of th« Iloyal Oa- 
nil Natv have tieeii paid off with the 
(■\(<>ptl<)ii of IliP IlRht rrttlner “Aurora" 
anil two (Ipstroyers, which at present are 
111 I he I'afitlc liHKod on Ksiiuiinaiilt 

In .riinc of thin jetir a conference Is to 
lie held in l.oiidon Irotvceen the PremloM 
Ilf the Domliiloiia and repiesentatlves of 
the ItrltlMh Uovernmeut, at whleh the 
whole finest Ion of fiifiirc na\ftl policy Is 
III he threahed out It m possible that, as 
a result of this roeetliiK, the (llatrlbiitloii 
of Itntlsh innal font's on the foreljtn 
sintloii'. tunv he modlfleil, hut whether In 
(he direitlon of inerensed or reducerl 
BiieuKlh cannot he fori'casl If, ns In an 
tielpated, furllier economies in the naval 
lnidi;(>l are deemed to lie necessnry, the 
nnnilier of eommissloned ships lii home 
waters will he rttlnced At the moment 
of writhiK it W eonshlered probnhic that 
the Altniilli Kleet will he cut down to 
eltcht hattleshlpH. with pormsiKUidlnK re 
duetliins In the i|uotn of llRht enilHers, de 
strikers and siihmnrines 

The Current Scientific American 
Monthly 

(roiittnurd from pay,- 2!>lt 
Kouiiils Ills Htnd.v was Initiated hy the 
attempt to prisluee a pljM' oraun which 
would cive Miwel sounds tln'rebr asHlst- 
Ina llie tholr and the eoinrrea.ition when 
sincius 'I'he nrtlile hnnas out mnnr 
novel Ideas for instnni'O. it shows that 
it Is nol particuluih with relation to the 
form of the month hut the larynx that 
dlstlns:ulslie.s a t’liruso from a costermon 

Amonu Ihe llirhter ai tides is one on the 
nianiifnetiire of hilliard halls, which 
Hhonld he of iiartiininr Inteiest at the 
piesent time In Ihe Held of natural hfs- 
ton will he found a rery ^nteresttn* 
artli If on hornets and other useful wasps 
'I his deserlhes the nest hulldiiiK and Com- 
ninnltf life anioiij; these busy Inserts 
In addition to twentv-iwo lendliiK arti- 
eles and a larite number of short articles ’ 
and notes the (iirient Montiii \ fxintnins 
the usual departments devoted to seien- 
llfle resonrfh and proictess in Ihe various 
fields of technolo({.\ 

NEW BOOKS, ETC. 

*1 M AMI Aiuki. Metais i.v leto. 
Hi .Tames AI Hill Washlnuton Oov- 
einiiieiit Print iuk Offlee, i!r,;o l>a)>pr 
.Svo , 10 pp 


ViM.s Ok Was Hr Theodore Maefurlane 
Knapis'ii Vew Vork tJ P I’utnuin'.s 
Sons li)i:0 Smi ''Mt 1.0 i4 titnsteu. 


^ l.iMik for 


ol this buying guide Is conTlucUig tMtlmony 
tu Its cuuipleteness BDd tbe ccmvealence of Us 
nrratigemeut Tbe Address Sectlfm gives, al- 
ntanbetlcnlly, 30,001) Auierlcaii unuiufsctarers, 
with locations of brunch othccs and represents 
iImw the clnsslflfsl .Material aectloli lists un- 
dor moon riassinrnlluns Uic sources of supply 
for riilinny. Iruu nnd stool, building and other 
products a Trade Name Index occupies « 
hundred pages n yilscollaneous Data Rectlon 
Is for the beneflt of nil nhu specify or pur¬ 
chase and Ibis Is followed hy staudard list 
pill OH of prrsincis, Hupplenioiiled by tables for 
oinpntntion of discounts. 
In the tflogan . and by 
ling siieli iloiiblo namisl Uoms as "Water cool- 
i" under the noun "Coolers.” much space 
H been saved for the hook, and much time 
the eoiiBuItant 

ri. IlRiQt'icTTibc, IV IB19 By F O 
Tiyon VVnshlnirlon flovemment 
I’rintliig Ortlce, UK2II Paper Svo : 4 pp.; 
I lllUNtrntom 


Ikon tM> Wait By Kdwln C, Kekrf. 
i York Tlenrj Holt and ('ompnn.v, 
» N\o ST.-i pp I> graphs 
thing Slone would make slgnlfleaiit this 
lilt loll of s geidoglel nnd engineer It 
Ires Ihe fail Ihnl iudiielrlnl detnlopment 
tel} n phsee of purely nnturni eyolil 
This rivogiillloii means n viewpoint 
mpartlal ibqn Is customary The facts, 
iterlsl hnaea. nnd Ihe < a uses and effects 
iisiTinl growth are hnprcsaltely set forth, 
•e future of Indnstrlnlisni Is discussed 
nsigbt TIiom who believe the common 
s hest promot«st hy methods neither too 
radical will warmly en 


the Idea 


lelnslon 


V <’(>t RSk IV KtHtTHUM KltOIMittlllNn. 

\ol I Hirect rwrrenis Bv Pheater I- 
Hiiwt's, MB New York MeOruw-HIll 
Btsik f'onipnin, III2<t Hvo , 4fkl pp , 
llliistrated 

he shnplestsponeeptlons of 


Ilietlsn' 


e and etplain ( 


illeries Instruments 
Islribullon of power 


'HE Natiov'h Kikip Hi Kayiuond I’eurl, 
I’hl), Scl), I,1,J) l*hUmlelpl''h 
hondon \V B .Mainidprs Ctimiatny, 
HfJi Mto . 1174 pp , lllustratKl 
Tlie mT,! for lietter Information on re- 
ourres niul consumption was made painfully 
i blent to the author when be was Chief of Ihe 
Itntlstlcnl Division of the hood Admloistra- 
lon Klnally the Dlvtslnii stieeee<I«d In ac- 
Hiring a mass of the most valuable facta 
.hich, properly liihiilnletl nnd arranged, are 
I all In this broad study of 










. 44 illnatru- j J,' 


nibltluusly planned 


isr.’H 


llleHeld . and the 
engine seemed ns near perfection as 
per uni motion device In “Wings of 
while mistakes and deloy are hy no 
olnlmlsed, we have the thrilling story 
from noihlng. was built up a huge 
r ttimlne out l.aOO planes a month 
lor} and lliial triumph of tbe Liberty 
M told nod we ftml that, after all, our 
Ion of ainrnft and djnipment ranks as 
he niost wonderful achlevementa of thn 
II (an imdrrsrund nnd enjoy the honk, 

' Hiiideol nnd lechnielan will find In 
In reileet upon 

KHK VI Tkhnoiooy Edited from 
X l.iKensls, 4!)i) By John M Bur 
Illeharil O Badger, 


Kslearrler delivering 
esrefully made brieks to the 
ay hiilld from them the atriie- 
t Is a Ihormigh survey of food 
Mitrleiit basis, the Investlga- 
r well to the fore 


e far 


of presentation 
“hovl enrrvlng, 


entlal a 


H\(> , I" 
Irnnarrlpll 


I) pp 


ancient Ma bolds 
he antiquary It is followed 
by a careful Iraiisintiuii and Is further made 
(iilelUglhle by n glossary and pertinent notaa. 
The aiihjei t mntler ronslsts of old recipes for 
colors, Inks, varnlabes. welds, cements, alloys j 

M.v(Bak'h Bit'e B<k)k. ie-_>0 N«w rorkj 
nnd Chteago IMaeBiig's B1 »p Book 
Company 4to ; 1838 pp I 

Tbe steady growth in bdlk and la popnlgrlty' 


I’llfMHAI KNOrNKElilNtl OaTAIAXI 

I'MlUon New York*. The ChenUcdl 
riitulog Compant, Inc 4to , 1,460 pp. ; 
illiistruted 

Almost every branrh of luduitry has com* 
III lely upon cbenilstr) for lm|«irtant mate 
rlulH (esta, or proeesoes. accessible Informa- 
iloii ns to sources of supply has become an 
imperntlvn need, and the popularity of this 
eatniiig, and Its growth stnee 1018, demon- 
slrnte that Itn well-deAned Held of aerrlce bn* 
been luteuatvely euUtvated Under the aus- 
plii's of the leading clieinleal soeletlea, It dla- 
peiiHi's exact, full knowledge of the Duuufac- 
turers of equipment and suppllea, fnrnlshaa a 
elassined directory of their products, auppl*' 
meiits Ihla by an Information bwreatl, and, this 
year, olfcrt a greatly enlarged Hat of more 
than a Ihourand techoloal hooka hi HagUah, 
with subject Index. Tbs coudaiiaatlon. stand- 
ardiahtlon and crosa-ladexlng ahtrw BOtlealotia 
care and excellent xaaultai all wiio Bia, boy, 
or apecify raw materials, maChlnarr •* •gtrfPf 
moat for ohemlCal procmaaea of wamifMitBnii 
will And the Infuraaitoa oflletal add 'df IBM 
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Th* FumiAUBJiTAW oar PMoroniugMY 
By C. B. K. Mom, D.Sc. Rodmifdr, 
N, y.: Eastman KotlBk OotnpMtF. lfi®0 
8vo,; 111 pp.: niustralwl. 

There la a naturai ourioslty in tha mind 
of the beginner to ktoi* What happahs 
in the camera and the dark nxWa to prMuee 
the finished picture SepaUad by the dtllkialty 
of finding tbe optical and ebemleal facts 
clearly and briefly oxprewoed, that cnrloatty too 
often dies. Dr Mvva haa come to the (waeus 
with a lucid, pictorial aoeoimt of aciloa* «ad 
reactions, whys and arhcrefoiWd. that not 
only makes theory plain, hut hlao ooutribatea 
to practical auccess 

Handbook or Comurroiat, .OWkOiArHY 
By fieo r. Cliishalin, MA . B.Sd. N«w 
Turk ntiii laitKion: Loogtnans, Oracti 
and Oo . 1920. Svo ; eOd pp,; IlltHitrotBd 
The eight avtditlona through which this work 
has traveled Into tbe favor Of edueatora wit¬ 
ness Its excellence, It reoognlaea lutellectnal 
Interest as tondlog to material auccaaa to Irosl- 
neas, and Imparts such Interaat to the facts 
In which It deals, high school and college will 
appreciate the new acst given to the lesoo'i 
f'nnneclsd thought It thought retained ; hoace 
alkali for example, Is eonaldenvl In Its trade 
relationshltis lo salt, sulphur, lead stc, fom 
modiUce also appear ander cliavattc groupings 
while the msps show density of population 
products and chief exports The work la of 
Hritish origin, but Its value t 
of trade la no less than to their oonalna a^ 

Btni 

M 

Finnpaiiy, 1929 Svo : 86 pp., 29 ptatea 
Mechanical drawing la treated aa a nnl- 
vereal language, with mlea of grammar to he 
observed In writing and Interproting It. The 
course otTera, not an expert underatandlng of 
drawing, hut a working knowledge of funds 
mentals, cnavciitinna, shop akatcbing, and par 
tlciilarly of the Interpretation of the working 
drawing. Detailed study of a set of bouse 
plana and of a bench grinder eonolude the 
brief, helpful tesaona, 

Tiik Ri.kxivntb or Markictino By Paul 
T riierington New York: The Mac 
inlllan Company, 1920, Svo : 288 pp . 

HliivtTalPd. 

If tha student haa a fair grasp of economic 
principles he abonM find no dlBIcalty la maa- 
terlng this course, which la confln^ t» the 
practical prohleina of mercbandlaa filstrlbatim 
Marketing functtona-Hiasemhllng gradlog 
storing, and transporting—are dtacusaed con- 
itrucllvely fluanelng, risks and sales lu tbelr 
relations to equipment, personnel, and tbe 
public are studied . and there are ehaptera on 
the eomponents of a retail price and tbe coats 
of dlstrlhutlnn It la a well rounded presents 
Don h} a thoroughly qualified Instructor that 
goes to the gist of the matter In a welcnme 
manner. 

The .Myhtem or Animate Natuke By J 
Arthur Thoiniion, MA., 1,1. D New 
Vork: Henry Holt and Company, 1920 
2 volume*• Svo.; 687 pp 
A new hook hy this dlatlngulahad natural 
let Is an event woiih celebrating, and Ihace 
la no better way of celebrating It than by 
partaking of the banquet be haa blmaejf pro¬ 
vided All animate nature has been can 
vasaed to provide this feast, and actentlat and 
lavman may alt together at the board and take 
their enJviyinenL IRe pesolmlatle condualoaa 
of tbe past eentury are shown to be largely 
thn result of mniaaalmlutlan of facta t finder 
the author's loglenl manipulation, tbe auMlcr 
phenomena of nature take on new aignlfleaase 
All who are Intereated In biological and psycho 
logical evolution rosy read and underauud 
this luminous story sf man, hla ptae* in the 
universe, and hla hope for the future. It Is 
philosophy at Its best, with Its feet on terra 
/Irma and Its gase couragsous, keen and aane 
The AmbrkAN ir.ATTON or BDWAgB Bok. 
An AntaJtiloKraphy. New York ; Oharle* 
Scrlliner'* Bona, 1920. 8vd. : 461 k) : 
Illmilmtetl. 

At the age of Six, a poor Dutch boy waa 
brought to this Promlsad Latul. Hla ardaeoa 
efforts to help hla parents migbt easily bava 
resulted In Intellectual atfiUlfloatton, bat tbe 
nok boy bod Ideal*. He forgad abqad, devel¬ 
oped bis mind, caught and k«pt b ibrnaA view 
of Ute, tmd flUsUy hcfisue tdttiar of The 
IJrtH**' frame .lewfmil, oiaMAt » OB tUfm- 
mest of adwatixmai vwtw to 'tb* boM. Mn 
Jttfe Wa brongbt fitotto a«iita«t wltk ittif wf imar 


n.iwng, aim pyiiw wpiaa apiaemA-iwa 

«teh cetotoltkM *M ^ 

SmpMF, itoif 

MwNpMw'-atoti'dtfi M* itamiii.iiwvfto 
to atoll:'nMet'.Mfjv. ' ■ ' .. . 
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Johiu-ManvUle Roofings 

Johns-ManoiUe Asbestos 
Shingles, Color blende Asbestos 
Shingles, Asbestos Built-up 
Roofing for flat roofs. Asbestos 
Ready to La}/ Roofing in roll 
form, Asbestos Corrugated 
Roofing. 


.kshesMj 

y mi its allied pradiico / 
\ INStJLATION / 

\ sluthtfithtlHMwtmaMmsi / 

\ C6MBNTS / 

\ iSetm^Mtf^UltA-tntf / 

\ ROOMINGS / 

\ / 

\ PAOCINOS /a 


iiren tcream on chy street or the pound of 
hammer on the rural engine tire—both shout the 
tame warning to all building ownoa^'Iesi sut Jsr 
flying embers on ysur rs^ for every roof within earshot 
u in immedute danger — and even those that arc 
well out of hearing are still within the fire circle 
once a fanned ember gets into the upper 
air currents. Jumps of one, two and even 
three miles are given in the fire records. 

So that the roof-communicaied fire does 
not depend on the adjoining property for 
fodder. In the Atlanta Conflagration three 
widely separated fire centers were noted 
shortly after the initial blaze—roof-com¬ 
municated alii and {5,500,000 was the 
charge that the National Board of Fire Note 

Underwriters made against the inflam- 
mable roof in this one fire. Uxnfing 

Thus the urge for fire-safe roofing is combuetiw 
a very real one because every house is ^1 


roof to the fire-brand—make the roof all-inhwwl— 
with Johns-Manville Asbestoe—and this big causa 
of conflagrations is killed right thera. 

By malting Asbestos roofing for all types of 
mgs, Johns- Manville has given you not only 
ance against the communicated fire but rock 
tance to all the elements that d 
roofing—so that a Johns-Manvil 
bestos roofing put on your building 
not only satisfies all roofing requirements 
I for the life of the building, but it is your 
H I insurance against the day when legula- 
I tion demands that your roof be made fire- 
I safe. Your first cost for a Johni-Manvillo 
^ ^ Asbestos Roof is your only cost 

I (W is Johns-Manville Asbestos Roofings are 
, approved by the Underwriters’ 

Laboratories Inc., and take base rate of 


JOHNS-MANVILLE. Ine., MadiMia Av.^ at 4ls» St. Nmr Vw* Otjr 

Bramthet bi 64 tmtma fUtaa 

SwCWaAl CANADUN JOHNSMAISVBJA €».. Ut.lMMSt 


ohns-Manviue 

Serves in Consarmtioii 
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A New Form of Hydraulic Propulsion 

S o fur as the records go, It Is well oatabllislKKl that 
the Idea of propelliiuc a vcBael by ineaiiH nf a rcar- 
wardly dlHcUarged Jet of water la very old Iudo<y| 
we ore told that the first definite proposal of tills kind 
was made by John Allen in 1720 The riHinirwl streoni 
lit water was obtained by means of an early eriKlhe of 
the Snvery type. In 1K(J0 the HritUh Admlrolti 
wiulppcd the "Waterwltidi.'’ of l.lfiO tons, with a hj 
draulle propulsion system, patented hy John UnthTen 
The results were dlscoiiraKliiK. Then, In 1881, Sir 
.Tohti Thomycroft developed Iluthvou's plan In a sniull 
toriaslo tkiat of 141,^ tons, seenrinK u speed of onl.\ 12 <• 
knots, as company! witli IT.fi knots obtained bv u slnii 
Inr Isial driven by a propeller ImrluK tlie war It 
was reallae«l that hydraulic iinipulslon, because of Its 
comiiaratlve silence would be a suitable drive for 
vessels eniroaed In submarine hnntine Kadi vessel 
built for this work was titled with a pair of leutrlfnaal 
piuupa which drew water from n forwardly pointiiiK 
tunnel outside the skin nf the ship, and dlseharKiHl It 
through another tunnel isilntlng afi 
For thw facts and for the lllnstiations which in- 
iiimpany thfs article wc tire indebtiyi to VAe IJni/Inrei. 
Ilf liondun, which gives mnsldcriiblc space to the de- 
MTlption of what Is known as the Hotchkiss system 
it hydraulic propulsion so named after the Inventor, 
Mr Donald V. Hotchkiss. Associate Member of thi' 
Institute of Naval Architects 
Onr drawings, which arc liaswl on ibosc which ap 
iwnred In the article referred to, will help to make 
.dear the following description of this Inti-restlng e\ 
s*rlment The system Is shown as fitted in a weldless 
^tenm launch which has a draught of one fisit five 
Indies, and a dlsplaecnient of two tons Tlie motor de 
iielops elglit horseiKiwer at normal load and la 
.•onpled through reduction Is-vel gisirlng to two Hotch¬ 
kiss pumps The engliips run at bOti revolutions, and 
the pumps at 270 Kach pump delivers n stream of 
water 24 Inches In cross sistlonal area, at a sp«s*d of 
iTid feet |ier secsind, the result if the rearward dis 
■barge being about O'/j Ions jier minute This mean's 
dwit In 12Vj seconds, the pumps can dlsihnrgc n weight 
if walcr equal to the displacement of the vessel 
The general iirincliile of the system, as shown In 




Principle of the new hydraulic propulsion method 


- C/fOSS SCCTiON - 
Fokwakd- 


oiir dingrnm repiesi’iitlng the flow of the water pumps, 
(if wlileh then- are twe one on ea<di side of tlie keel 
consists of a four bladed Imiieller. w^hlcb rotates within 
a evlludrieal easing, In the lower part of which are 
formed three oia'ulngs. one on eadi side and one In 
the jierlplierv In the diagram the strips that sc-pn- 
nile these boles arc shown ns having been cut out It 
will be not('d in the cniss-sec tlon of the pump that the 
(using is coiisbb-riildi wider than the blades, leaving 
oe each side of Ui(> liludt'S a jinssngewa.v of cimsldcrable 
area In the diagram the boat la moving toward the 
right, and the Imis’llcr Is lielng driven clockwise as 
shown liv the arrow Its mtation creates ii vortex 
within the easing The watei is drawn into the casing 
tlirough the side holes, and onie inside the two mllow 
ing streams converge Into one, which passing ivntrall.v 
betw(>eii the two entering streams. Is dlsihurgeil 
toward the sreni of the boat The broadly tnangnlar 
shape of the discharge stream should lie noted 

Iteferrliig to the tross section of the pump It will 



be seen that the casing coiitaliis i 
mounted upon the impeller shaft, 
(loselj 1(1 tile casing The dniui, in 
tends somewlint below the liotloni of 
Is provKlisI, as nolisl atsive, with 
and one in the iierlpherv The miter 
('lu loses Unit part of the Inner diiiii 
the center line of the Impeller shall 


n intenial drum, 
mid fitting fairly 
Is lower half, ex- 
the vessel, and it 
wo side openings 
casing completely 
wbl( li lies above 
Below tills line 




Hie outer uisliig Hares to a jiiiKtion with the skin of 
the bull 1(1 which it IS fastened 

llcferrlng to the side view U will be noted that the 
(Using In the neigbliorhiKHl of its forward end Is swept 
torward to form an mllow iiassagewav, .1, the mouth 
ol which opens just below the outer skin of the bull 
'1 be iindei isirtlon, Ji, of this extension Is simply 
a stream lined tiller, which lills the space tie- 
iwis'ii the outci wall of the pnssngewa.v and the jier 
Iphery of the Internal dnim, and iiroiides foi an caisi 
lloM of the outside water 

In the position shown In the side view, the peripheral 
opening of the liileinal dniiii Is (ompletelv open to the 
water, and it forms the orillre thioiigh which the 
hlreaui of water Is dlsdwirged uaiwardlv from the 
ImiK'ller ’I'he Inlet sti'eam of water which enters 
ii'onlinuid on payr .115) 
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Tidal Power in France 

I 'I' In poRhllilc til Hiiy that, in I'll In nii eci mom leal 
simHc. (he Kfenl war wiia mil nil Iohn . tor out of 
till' eiiliiHsul (li'HtriKthin anil ananiit; iiiBta hus 
;iii\Mi a (li'umnil for a mure thnrunith ntllliiatlon of 
crtiiln nulnrnl reNiiiiri'i'R whleh hate la-en hitherto ueg- 
I'etial Ileforc the war llie VMirhl hml hia'tnne adept in 
he ntlllzathin of the water power of rivers and 
treama, and present tniliintlonH are that this aource 
f iiiiwer la aliont to la' evpliiiteii on a aeale tliat hn« 
ii'ver yet lieen attcnititial Setcrnl MUih developmenta, 
tideial, are alrenilj nniier way An almnlntelv now 


1 talked and written ahonl 
■ made the anhjei t of expo 
le that the prohletn la nov 
1 on a larKi' aiale and wl 


Tnl MUih developmenta, 
t An aliHiilntelv now 
nUllzatlon of the oeoun 
t the BUbJect has never 
, and e\en In a onide 
■iiuent, lint new In the 
about to be grappled 
h all the reaonreoa of 
’J'he higgOHt of theae 
lllver .Severn, we have 


liiojecta, at (he raoulh of the lllver .Severn, we have 
reiently llluatratcd In this Journal, and now cornea 
an arinouueeiuenl from Kranee that Uie French giivem- 
ment la aliont to devoloii the tidal [aiwer at the 
imiulh of the pli tiireaiiuc lllver llanee, which tluda an 
outlet at tlio (lualnt old town and linrlior of St Mahi-- 
ono of I ho polnla of deharkiitioii for onr Amorhan 
troops, liy the way, wlileh will dwell long In the mom 
ory of many of our aoldlrrs and sailora that wont to the 
tiioal War The tide at St Main Ima the groat rise 
of thirty foot, and thii Ininl lopiigraplij of the pliii'o 
Hhould ho faviirahle to an oeonomiiiU eonatrnotlon of 
the noeeaaary dams to Imiionnd the water The system 
will ho of tho douldo (low tJlM'—that la to sav, the tnr- 
lilnea will operate lioth on tile Inllowing and the out 
llowing tide 

Ventilation in Motor Vehicle Tunnels 

T IIK engini'iTs of tlie New York and New .lersi'V 
State Hndge and 'rnnnel (’omniiasion are to la- 
I ommenilisl fin the thoniughne'^s with whleh 
they me investigating the iiuestlon of ventilation In 
velihninr tunnels 'I'here Is nothing new alsMit the 
I onsinu tion of this tnimi'l It Is a straight job of civil 
I'figineerlng, and it will lie well done fliit the con 
slniftioii of a tunnel of this length to eiii rv a dense 
iintiimotillo tratlie i.s altogether new and the question 
of ventllatloM l.s ahsolntelv fiindiimental to Its sueeess 
The englni-ers of the tnniiel have eugageil the Bureau 
Ilf Minos to investigate and reimit on the ventilation 
problem In n report nmile last Novi'inlier, the Bureau 
answered the questions, first, ns to the amininf and 
I'onijsisltlon of exhaust gasos from motor vehicles, and 
second, the amount of dilntliin with fresh iiir nei-essary 
to render Huch gases luirmless 1 he investigation of 
exhaust gaaes wins made at llie exiierlment sliitlon at 
I’lttshiirgh on over one hundred automobiles and 
trucka, the determination of the neecssnrv dilution 
with nlr for human eonsumptiim was earrled out In the 
Physiological Ijilsiratorv at Vale Fnlverslty, when It 
was found that after the students liiid lieeii siibjeeteil 
to one hour's exiKisure to air whose carbon mimoxldo 
I (impound did not exceed four parts In lO.OOd, no 
noticeable symptoms of discomfort appeared 
The Bureau of Mines is now engaged In determining 
the most eftlclent method for sending tho noeossarv 
quantities of air through tho tunnel This Investiga¬ 
tion Is to be carried on at the Unlversltv of Illinois, 
where an experimental duct 100 yards In length and 
similar In cross section to the air duets proposed for 
the lliidson River tunnel is being constructed This 
Investigation will supply valuable Information on the 
question of the friction of the flow of air in concrete 


ducts of various contour. Not aloue will the investiga¬ 
tion answer the questions which are being asked re- 
gsrdiiiK the Uudson River tunnel, hut it will provide 
data that will be of great use to the mluing engineer, 
vv ho is making Increasing use of com rete construction 
The Bureau of Mines at Plltsburgh, furthermore, la 
building an experimental tunnel In which a final and 
conclusive teat will be made, based uisin the data al- 
lendy secured The tunnel, which will lie oval In shape, 
will lie built with air ducts similar to those In the 
Hudson River tunnel. It will extend for a length of 
dCNl feet and the cross section will lie large enough to 
permit a single line of nntomolillos to run through the 
tunnel under tlie usual headway In this, the final 
test, it will be possible to determine the diffusion of 
the exhaust gases, the temiicrnture conditions, us 
nftecteil by the motors, and the full physiological 
effects of temperature, exhaust gases, and smoke, un¬ 
der actual o{H>riitlng (•ondltloii'i 

Cutting: Down Transportation Costs 

T HR so-called container tv pc of railroad car, re- 
wntlv illustrated In our lolumus, has now been 
sufficiently long In service to enable the New 
York Central lines to give some definite figures as to 
the saving effected by this veiv sensible device The 
s(t>el express car, with nine portable containers, has 
made several sucecssful trips between this city and 
Chicago with the Twentieth Century and other fast 
trains The company is satlsfli'd that the new car will 
save demurrage, truckage and ilerk hlrv-, and will 
prevent large losses by theft The system, It will lie 
remembered, provides a compart ment service by means 
of containers which, in effect, provide for shippers the 
use of individual traveling safe dei>osit vaults of va¬ 
rious standard sizes When these containers have l>een 
loaded and locked they are carried Intact from the door 
of the sender to the door of the receiver of freight 
They are tiaiisfcrred from factorv to train and from 
train to store dmir of the consigneo either by motor 
truck or oli>ctrlc car. On delivery they arc unlockeii 
and unloBihsl at the convenience of the consignee. 

Now the slgnlHcamv of all this Is seen when we 
arc told by the railroad yieople that loss and damage 
Ilf freight has grown in ris'eiit years to one of the 
heaviest leaks in transportation, iiud that for its 
pieventnm the railroads have to maintain a police force 
and carry on ediicntioiml campaigns among shipping 
and nillixiad employees to sei'iire better packing, more 
inrefiil liaudllng, and the suppression of theft That 
all this effort has failed io stop the economic waste 
Is shown by the fact that In the year 1914 tho American 
railroads paid out In claims for loss and damage of 
freight ;t.'l million dollars, and that In 1920 this 
had grown to the stiiia'ndous total of 125 million dol 
lais As the result of the recent tests, Uie New lork 
t’entml Is of the opinion that the large eixmomies 
effected by the new lock-safe system of tmnsiMirtatloii, 
such as prevention of loss and damage of freight, sav¬ 
ing in wages and thisie doe to tho ehoniier and lighter 
Isixiiig and cralliig now possible In the case of Indl 
vidual small shipments, great ns they are, wlU tie ex¬ 
ceeded In amount l>\ the greater use of moving equip¬ 
ment, railroad cars, trucks, ct ci'tcra, due to (he new 
methid of shipment (lontaiiier cars can be loadtd 
and unlondetl in a fraction of the time required for 
hand tnickers to fill or empty a box car of mlncelln- 
iienus articles at a platform 
The railroads are making hemic efforts, just now, to 
lilt down the cost of traiisimriiiUmi They scored their 
first Kiiix-ess In raising the average load (kt car by a 
large percentage, and if, ns seems likely, the container 
ear shipment for mlscellaneons freight becomes general, 
wc may look for another great reiluctlon In the costs 
of oiwratlon 

The Navy Should Have a Bureau of 
Aeronautics 

T HR activities of the Navy IVepartment are car¬ 
ried on under a system of separate bureaus, each 
of which is confined to certain siieciflc work. 
Thus, the Bureau of Oonstmctlon and Repair designs 
the hulls of the ships; the Bureau of Btcam Engineer¬ 
ing designs the motive power; the Bureau of Ordnance 
designs the guns, and so forth: and each of thaee ts in 
charge of a director, or chief, who directs and is te- 
sponslblc for the work done In his own partlcnlar hu 


t- 

rean. Tbls segregation the mnittpUad a«tlt*Hte* of 
the Navy has not been an arbUrwy matter; Mtber, It 
represents a natural growth In which the Institution of 
separate bureaus has been rendered necoasaiy by the 
multiplication frf Inventions and discovery and tiie 
I'ver-lncreaslng complexity of the modem waniblp In 
fact, tho bureau system finds Its counterpart tn that 
specialisation which is such a marked feature of oor 
modem industrial activity, vfhere the growth of esdi 
partlcnlar hranch of Industry has been so rapid and has 
so greatly widened the field of knowledge, that it la all 
that one man can do to get a thorough maatary of one 
particular field. . 

The birth and rapid development of the new art of 
aerotiantlcs and the important part which It la bound 
to play In future naval warfare have brought the 
Navy Department face tn face with the queation as to 
whether It must not now create another bureau (o deal 
with what U already a highly apeciaUaad branch of 
naval activity. Even today, when we stand merely on 
the threshold of aeronautical development, the art la 
snlflciently developed to call for the narvicea of a 
highly specialised class of men In the deolgntng room, 
in the work Shop, and In actual flying eervlee with the 
fleet at sea What we already poaaeas In the way of 
machines, men and knowledge la merely a baginning, 
and It Is certain that the call for a special bareau will 
become more Insistent as the years pass by. 

There Is a powerful movement at work la tavru- of 
tlie institution of a United Air Servloe, in which the 
design and construction of machines and tbe training 
of ofllcers will be done under a single eenrtnl body, 
and the machines and the men allooated to tbe Army 
or the Navy In response to the demand Peraonally, we 
believe that the Army servlee on land and naval service 
at sea arc so widely different, both in the character 
of Che mHchliu>s required and In the training of the per¬ 
sonnel. that no grx'nter mistake could bo made than 
to Include the two branches In one central service 

In the first place a machine that la snitable for land 
service Is not suitable for tbe sea. The conditions are 
widely different Otven a fairly level and smooth field, 
the Armv plane can take off and land upon It no matter 
111 what jiart of tbe world the landing field be alttwted • 
but for sea service you must have a plane which can 
take off from or land upon the sea Itself or upon tbe 
nnstahlc platform of a ship which has lieen built eape 
I'lally for that puriKise, Furthermore, not only must 
the naval aircraft he designed for these opeclal condi¬ 
tions, but the flying man, to be thoroughly efficient, 
must have lieen bred tn the sea. He must have ac¬ 
quired that sea instinct and Initiative which U the 
mark of vonr efficient naval man and Ig every whit as 
enseiitiiil to tlie officers and men who navigate In the 
nlr as to those who navigate ution the surface of tbe 
sea The nlr stiuailrons of a great fleet must he trained 
to 0 |ierate with that fleet and find their proper x>obI- 
tlon in It just as completelv as a baflle-cnilaer wjnad- 
ron, a cruiser squadron, or a flotilla of destroyers 
and submarines. They must know their eommander-ln- 
chlef, be familiar with his tactics, and be on their toes 
all the time, ready almost to anticipate the ordera whleh 
long familiarity and training have taught them to 
expect. 

To put the flying activities of the -Navy under a sepa¬ 
rate outside organisation sut* as the Army or a United 
Air Bervlce, would be ns efficleut as to have a United 
Bureau of Ordnance and have the Navy constructor 
send the sketch plan of the proposed armament of the 
ships to such a body, wi^h tbe request that they design 
tbe suitable kuns, gun mounts, projectiles, ammunition 
hoists, and what not Such a course would make for 
errors, mlsunderstandlnge and inefflclency. 

Hitherto the development of naval aircraft has been 
everybody’s task and the task of no one In parUcnlar. 
The Immediate need of the Nnvy U a naponolhte 
directing bureau In the Navy which can dare tor naval 
aviation and foster Its growth and develiqiment. Unless 
we have auefa a bureau, aviation will coattone to stag¬ 
ger along and we riiall be faced with a xep^tlfiu of 
toe failures which have been all too freoncot in onr 
snlnaartne develdpinent 

Hie tdaa of coordtoatioo, as axpsesasd tn a ttottad 
A^ Sarvlee, Is sttoactlve as an ahatimot pnpoMUltMi. 
(treat Britain thought so-^trted It ont—and hna ttotto' 
rioned the Idea as Impractiesble. 



Apea 16. 1921 


SCIENTIFIC AMERICAN 


Electricity 

Si|«apn«iit f«r 220,eM-yoU TranimiMion. —There 
have Jnet been completed for a California electric 
company a number of transformers and accessories to 
be used on the world’s first ;:1M),0(X)-Tolt power trans¬ 
mission system, The total weight of each transformer 
Is 50 tons, Including oil The height from rail to top 
of bushing Is 24 feet, and the diameter Is lOVj feet 

Compresaed Air Cleaner for Electrical Machinery.— 
It compressed air Is available, there is no Isitter way 
to clean electrical equipment such as generators and 
motors than with a newly-<leveloped cleaner This Is 
a device which is clamped directly to the air hose, and 
Is provided with a quick-acting band valve that gives 
complete control. The shaive of the cleaner Is such 
that It caa reach In otherwise InnccesBlble places 

A New Method of Manufacturing Nitrogenous 
Compounda has been developed and placed in opera¬ 
tion In Sweden. The method, which Is an el(»ctrochem- 
Ical process has many points of resemblance with the 
Halier process, but is said to be more ec<inomlciil and re¬ 
liable. Heating Is effected by electrlciti, and according 
to the statements made before an eiiglne<‘rltig laxly at 
Ootheuburg, some 22 pounds of combined nitrogen can 
be made with the consumption of 12 ktlnwatts 

Hydroelectric Development in Italy. — From Com¬ 
mercial Attache H C. Maclvean we learn that during 
the war, in spite of the shortage of lalair and the 
dUficulty in obtaining eijuipment, hydroelectric devel¬ 
opment In Italy made rapid progress It Is estimated 
that whereas in 1915 Italy's electric lajwer resources 
amounted to 2,500,000,000 kilowatt hours per annum, 
this figure had been Increased to 8,700,000,000 Itefore the 
end of the war, and now approximates 4,(KK),000,000 
The capital of Italian electric oomimnles now reaches 
about 1,500,000,000 lire 

Radio Railroad Signala.—A new signaling system 
tnaklng use of radio waves has been develop^ In 
Germany. The transmitting upimratus Is placed on the 
locomotive with the loop antenna so suspended from 
the underside as to cause electric waves to be ra¬ 
diated toward the permanent way. At points of the 
road where signals are to U* given to the train there 
are tuneib circuits made up of loops, the characteristic 
waves of which are identical with the wave length of 
the transmitter, continues WtrvlenH Aye A visual sig¬ 
nal within the locomotive cab gives well-deHued indi¬ 
cations when the track devices are passed 

Telophoning Over Lighting Mains.—In a brief note 
communicated by tbc technical commission of the 
French Svndlcate of Producers and IMstrlbutors of 
Electrical Energy, a device Is descrltwd by tbc aid of 
which a line l>etwe«>n a gciiernting station and a sub¬ 
station may lie utllisvvl both for telephone coinmunUa- 
tlon between the two stations and for lighting, heating 
01 Btorage-battery-oharglng puri>osca The line Is nor¬ 
mally ixmneeted for ixiwer service, contlnoes flUuirUxtl 
World, but as soon as the receiver is lifted off the book 
on any telejibonc apparatus on the svstem the line is 
dlscsiiiuected from the power supply bj means of rula\- 
oporatesl brtmkers and connected to the telephone system 

Wooden Masts for Radio.—Wooden structures have 
many advantages over steel, giving as they do a greutei 
effective antenna height and absorbing less ixiwur in 
eddy current losses, according to constructors of such 
masts They (.ennlt the installation of n smaller gener¬ 
ating plant, with consequent rwluction in (apitiil out¬ 
lay and auuual charges, or, nllernatlvely, the employ 
ment of smaller masts to communicate over a given 
distance These mast* are economical to erect as suit 
able material Is usually available ueur the site When 
properly erected, they have the gn-atest stability A 
large number of the Klwcll type masts, from 800 to 714 
feet In height, have lieen erected, and not one has failed 

Electric Power from the fit. Lawrence. — A plan 
has recently lH>en brought to the attention of the engi¬ 
neering fruteruity, calling for the barneaslng of the St 
l 4 iwreuce Itlver In order to develop some 5.000,0(S) 
horsepower of electrical energy, and to provide a 30- 
foot waterway tor freight that must be transported 
between the Great Lakes and the Atlantic Ocean. The 
proposed develojiment Involves the cfiustructton of five 
dams with a generating station at each end of each dam. 
This arrangeroent Is essential to the handling of the 
great Ice Hoes of the Kt. Lawrence The logical dam 
to coustnud first would be that at Croll Island, about 
38 miles below iJike Ontario, the second would be 
located near Masseuu Point, N. > , about 15 miles 
downstream from the first; tlie third would be iiliout 
44 miles farther along, near Cedars, Quebec, the 
fourth about miles below, near Cascades Point. 
Quebec, ond the fifth alwut 20 miles downstream, near 
OOte Rt, Paul, Quebec. About 40 feet of head would 
dcnrgtop at each point, the aggregate being 196 feet 


Science 

National Parka Protected from Power Grabs.—Com¬ 
mercial dams and power bouses can no longer be con¬ 
structed In our western national parks The hand of 
the spoiler has lieen stayed by Congress 

The Eqainocttal Stom Haa No Basis in Fact.— 
That the equinoctial storm is a myth Is demonstrated 
by an astute coOiieratlve observer of the U S. Weather 
Uurean This popular belief Is probably the result of 
earl.v teaching handed down from father to son Old 
weather saws are very hard to eliminate. 

Roger Bacon’s Cipher Manuscripts.—A discovery of 
cipher manuscripts of Roger Bacon show that he was 
familiar with the use of hlgh-tiowcretl microscopes and 
telescopes. A key to the eode was discovered by Dr 
Newlwld of the University of Pennsylvania Many of 
the results of modern science are said to have been 
anticipated Fuller particulars will he given to tbe 
world shortly 

Paris War Library.—Over 100,000 volumes and al¬ 
most ns many pamphlets, etc, have been .villected by 
the I'rench Govenimeut and u building will be erected 
having five miles of shelving The future historian 
will probably die In the first mile Tbe collection of 
manuscripts, photographs and war records Is apiialllng 
as to nnmiters. and there seems to Is? no limit to the 
gifts of collectors In this country Princeton Univer¬ 
sity and the University of California are especially 
strong on war material. 

Aasericana like Milk. — The average American is 
l>ecomtng a confirmed milk drinker He consumes twice 
as much as In former generations 'llie consumption of 
milk jH'r capita was 44 gallons last year, without 
counting up dairy products such as butter cheese and 
Ice cream While milk Is not verv cheap at the present 
time, owing to the coat of lalstr, railroad charges and 
the scarcity of brewer's grains, still the present-day 
facilities of obtaining milk In prime condition Is largely 
responsible for the increasing use 

China Had a Zoo in 11 B.C. — We find that the 
Chinese were always to the forefront In ancient days 
when anything scientific Is ctmcernetl They stnrteti a 
"Zoo" In 11 B C, only tlic.v called It an "Intelllgenct" 
Park " The ancient Greeks and Itomiius were fond of 
s.'etng strange animals, but they ilo not apisoir to have 
wllet-tlons ns such, the gladiators getting most of them 
The modern soologkal gartleiis had their origin during 
the middle ages when feudal niagiintes and royal is>r 
sons had menageries In the middle of the fifteenth 
century there were stsdoglcal gardens, aviaries and 
fish jMinds ill Mexico 

Salvarsan Profits for Science.—The sum of |600,000 
bos been made over to tbc Dermatological Itescuri'h 
l.aboratorlcs In Phlladnlpliia by Dis-ttirs Htlinmlierg, 
Kolmer and Raliess, Isdng the profits recclvtsl bv the 
laboratories dunng (he war from the sale of tbc drug 
HrH(ibouaininc, a siilistltute for "salvarKiii^." Its inann- 
fnctiire was tbe result of exiierlmmits cartlisl out by 
these noble mliidetl professors Dnce more Ameneaa 
science has won a chemical victory and the domestic 
article which was so sorely iieisled was sold for one- 
third less than the greedv German mniiufacturers de- 
mandtsl and now even the profits go to selciioe 

Free Asifiialt in the Gulf of Mexico.—Our asphalted 
streets are so exiiensive that the verv thought of “fri'e" 
HSpholl even though it Is in the Gulf of Mexleo is re 
freshing Along the coast of Texas have been found 
thousands of tons of fresh asphalt In flo<‘s like Ice and 
ol varying thickness The phenoraetion of asphalt np- 
|H-aring in the lieach surf revives stories told many 
tears ago by coast residents of similar occurren<-»-s, 
long before the discovery of the 'I'niiqilco oil fields 
The tliiHiry has been advanced in tbc past that (be 
asphalt originated from some seetion of (he bottom 
ol the gulf through an earth disturlmnee eaiising emis 
slims of the substance from an iiiiderlvlug deposit 

Twentieth Century Manna.—Our Consul in Jerusa¬ 
lem states that maiilia Is found now iii the leghms of 
upper Mesopotamia and Kunllslnn and along the 
Persian frontier. It fails, he says, in the form of dew 
during Septemlier, Octobei niul Nioeiiiliei and hsiges 
uiMin the leaves of oak trees It immediately hardens 
ntid assumes the form of a grain. Liirl.i In (he morn¬ 
ing before the heat of the day It is gathered by spread 
lug sheets Umeath the (reus, wliieli aiv shaken, and 
the mniiiin is then ctdiected and stored for wiiitet io 
be uwsj us a food or ahlpissl to Bagdad tor sale In the 
battaar The manna fa^ls on othei vegetation, inelndiiig 
glass, but all of It is lost oxixipt that wbieli Is guthercil 
from the oak leaves. The manna Is sweet and Is 
eaten by the natives as a substitute for sugar or honey 


Industrial Efficiency 

The Wood Split Pulley continues to hold its own 
ever since Us Introduction some forty years ago Tills 
type of pulley is claimed to be lighter and more care 
fully balanced Ihiin any metal pulley; the tractive pull 
of a belt on a wood rim Is greater than on an Iron or 
steel rim; and the hnver can genernllv expect a 
quicker delivery of Isitli stock and siieclal slecs 

Another Victory for Machinery. — From Lyon, 
France, comes the rejioit that a machine has been dc 
veloped for making raised embroidery In gold and 
silver It Is staled that the stitch is n copy of an 
ancient form of embroidery and gives an Impression of 
liaiiilwork, and is also the first mochlnc that has isxm 
successful in using tlie metallic thread Various mn 
ehlnes have lieen emploved In the making of raised 
embroidery In other threads It Is stated that the 
miiehine is the result of seven years of study, and 
that the results are very siitlsfaetory 

Cascara Bark. — A shipment of five tons of cas- 
cara hark from the eoast volleys of lirltlsh Columlila 
has revealeil the fact that the only kuowii supply of 
this valuable medieiiinl hark, lli large (luantities, is in 
British Columbia, the forests In W'Hslilugtoii and Dregou 
having Is-eii eomplelely strijnssl (Iwing to the depre¬ 
dations of Japanese loggers, who ship to American and 
British drug firms, this valuable iiroviiiclal asset Is In 
danger of Is-ing exterminateil, and steps are being taken 
to protect this valuable herb In order that It may lie 
priqierly cnWivaterl am] In time beiome an established 
industry of British Coiumhla 
France's Hunt for Timber. — Numerous practical 
exixrlmeuts have l«*cii made by the French Govenimeut 
in onler to determine the resistance and durability of 
the various wixsls obtainable In French colonies Con¬ 
trary to the general licllef, the tlmlier which aliotiiida 
In the colonies Is nol the hardwood employed by cabi¬ 
net makers but common varieties which are adapted to 
ordinary eonstructioii purimses A uniform commercial 
name has lieen given to the many varieties of tlmlwr 
which are elost-Iy relatiHl from a laitanlcal point of 
view and suitable for the same jnirtHise The tlmlier 
has liet'u divided Into categories actsirdlng to Its char¬ 
acter and tbe piinsisi's for which it may lie utilised. 

h'lrelighters from Clay.—The manufacture of a 
firelighter from ilay deiaisits found on his land is 
bi-ing uudcriakeii by u farmer lu Saskatchewan This 
deiMislt is the only known one of Its kind on the 
Amerkaii continent, although coiisideralile quantities 
ol tills <'luy are also found in Germany The fire¬ 
lighter Is in tbe form of a tirlek it is soaked in kero 
sene for u few minutes, and when It has iihsorlKHl a 
quantItj a match is appliial The hriek will hum for o 
half hour with a steady lliime, and when exhausted 
can la- replenished with kerosene and used IndeHiillelj 
other uses to which thl.s day can be put arc Kalso- 
uiiuc. filli-r for paiMT, eleansliig jiowders, white shoe 
liollsli, and hrkk or tile of the verv best ijuulitj 

By-products from Apples.—What may prove to bo 
a very lalualile dlseoiert has la-en made at Auiiaiiolis, 
Nova Seoila, In a method of extracting valtiaiile by- 
prodiuts from waste and otherwise useless niiples II 
has hecii fouud that even Ihc most Intensely acid and 
ustially worthless apples ma\ lie so treaicd by a slmiile 
process as to yield sirup wliii-li Inis ta*en proiiouiu’od 
eminently desirable us a liasls for other com (s-tions 
not hilherlo so well supplied And not tmlv Is this 
syrup valuable but unotber by-prodin t has Imcome 
evident in deposits of eakium malite, the same urtkle 
as is derived from majile syruji and known as sugar 
sutid Before the war the (Icriimiis Isnight this up ex¬ 
tensively in Quels'c at $l.')() or more pet isiiiml, as a 
souris' of malic ai ki The prm ess is lieing tn-nted In 
two evaporators, ami uiny lead Io the develojiment of 
an entirely new induBlrj in Nova .Siotiu 

Effect of Shorter Hours on British Output.—The 
niuiual rejsirt of tin- Chief lospivtoi of l ailoiles und 
Workshops foi 1911*, Just issued, disclosed tlie lint llmt 
along with the geneial .idoiitlon, vvltbout legislative 
i‘oiniiiiisk>n, of the redined 48 hour week, wliidi was 
aceonijdlslieil in most liiitisli Imliistiies duilng tlie war 
JK-Ilod, theie lias keen a colneideni dedlne in tke iiite 
of liioduitlou 'I'be evjieriemes of dlffeii'lil liades 
vaij (julte nmsldoiiililv 'i'lic nveiagi' lot.il nnmliei of 
hours of lalsii Jiei wts-k tlirouglaml tile Imlusliles of 

lait, In some fintories, it has keen ledmed to II oi 
less This wiS'kU working time is vaiimisli (lislrih- 
iitisl neisinling Io tlie Im al jii'ictlce, iisuiillv detei- 
iiiliKsl l)\ a nia)ont\ of tlie vvotk(>rs tbeinselvos 
thnuigli (II tlie flve-(lii\ week (with no work on Sal 
lirdayl, (2) ttie single kreiik (lav I with oni,\ one stoji 
for nieiils), (8) the donkle-hrenk day (with two meal 
times, or. (4) the shift system, with modifications 
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Germany’s Brown Coal 

How Teuton Chemists Have Converted the Lowly Swamp Muck Into ait Industrial Cinderella 


By Robert G. Skerretl 


u, im 


I ^Oll (1t‘i'U(len brown ((1,11 111 (icu]oiii\ wus Koiiciallv 
(•ouwldrrci) Hfiird'h bcitci I linn pout for tlio ttoii- 
oritlioii of Unit mill wii- iisoil Hponnlb ully by iKHiplc 
wbo (liiK It foi Iboii own ooiiHiimptlon biHtiu.so lilHck 
ooul WQh not imilliiblo 01 Hint too iniioli foi tlioir 
moiloNt imiHo- Hionilli stntoil, lirowii coul may bo 
tonuo(3 bilnininoiis lonl in tlio ninklnii;—vopolalilo uiut 
ter wliloh Inii. not boon subjoi tod to tho oomprosHlon 
iind tlio liiLtli tonipoi iitnros tliHt bronchi nboiil the for¬ 
mation 111 till' woll-kiiown oombiistiblo As brown (‘ool 
I omos fioiti tlio ^Toiind It losoiiililos woodt, biilf-drlod 
pout or mink sin b ns mat bo found in uiiint awampy 
forosts liofoio it Is drital tlio stutT inuj bo cut oaalli, 
.111(1 ulioii di\ ilio llbroiis mat tor is appurontlt no inoro 
onilionizod tliun tbo wihuI mo often preHont In lutai 
boilN 'I'lio llKiilto, for snob tho fuel really is, in eer 
lolnlj uupromlslnu whoii tlist dnu, for ItM nvornj?o iuoIk 
ittrt- (sintont is al'oiit 1X1 iior cent , and when most of 
I his watoi has ovaimratod the material tends to eniui 
ble rills nffei (s both Its keeiiliiK and Its hurnliiK qnull 


doliiK In iiiillxiuK brown coal, and tbe dutu aatbered ia 
miSKestively of great value. Knnu the fnets sarueiwl 
bj oui exi)«rt« it Is not hard to reallxe why tho TcutonM 
are undismayed by tholr enforoed separation from the 
bitiiDilnous coal fteldK which were formerly under tlielr 
control The brown coal lies lit bods having a ver¬ 
tical thickuess ranging from iU to 328 feet with an 
average of 72 feet The deiMisliK are overlaid by rela- 
thely thin strata of gravel and day, and thiH overbur¬ 
den Is removed to facilitate the mining of the coal by 
oiwu-cui metbmts The gravel and cloy are cleared 
away by steam sliovcls whlcli diimji the stuff dlrectlj 
on to cars that cnrrv the Mpoils to liauktug grounds 
Not liifre<iuently, clay-working plants are operateil 
close by ami employ tbe brown coal for fuel 

When a satisfactory urea of the brown coul has been 
exposed, movable rails are laid md (lowurfnt excavat¬ 
ing mnclklncB of the chaln-aud bin ket pattern are ad- 
vunwl on them to tbe desired poiuls of action There 
the face of tlie cut is attackisl at aii angle of from 45 


(lose to tlip pit, and Is typical of kindred factories 
reared at numerous points throughout the lignite fioMs 
of Germany. Tbe eetabllahment Is supplied dolly with 
800 carloads of the raw material, each load weighing 
1.820 pounds 

The lignite Is ftassed through one at two pairs of 
crushing rolls and is screened by Inclined vlhntlng 
sieves, and such of the stuff as still remains^ eoante is 
carried through a third crusher. The woody pnrtg and 
hard lumps which will not drop through any of the 
sieves are taken by a belt miveyor to the holier fur¬ 
naces and there burned In the course of ton or twelve 
hours enough brown coal Is crushed and ecreetied to 
supply the brlcpietlng machines for a period of twwaty- 
fonr hours. One man <wn look after the functioning of 
two sets of sieves 

Tbe duly crushed, fine, moist lignite Is distributed by 
ls>lt conveyors to bins near tbe driers Tbe driers are 
sheet-iron cylinders 28 feet long and 10 feet In diam¬ 
eter. supported on trunnions and monatod longitodi- 



showing of the benefItH that Germany can reap by the skillful use of her ineakaastible beds af bfovra r«al 


IK"- mole CMiieiliUh il lin- oiiIuhim ei.ili'. .iic used 
OITliand, one mlglU be jmuidcil In llic jissiimptlon 
ibul no nation, until hard put to it wonlil take nnv 
•(crioiis steps toward exploiting n fm'l lliiil seems lo 
liiive so little to eommemi It let limk In the ‘nine 
IKK, tlie (ieriiiHijs saw' possIblllticH in tlieli wide 
spread mill well-nigli InevliHiistible ilejiosns <,1 iirown 
(oiil. and with l\pi<iil I'enton tborniigliiiess , miImsI, in 
I I oinparnllM‘l\ slnnl while, wavs and fin ilities b\ 
nIiIcIi till iiillliill\ indllTerent combustible 1 mild la 
iriiisloimed Into a fuel i>1 niideiiiablc inerll. 'I In \ did 

Ilils bv a lirlipielliiK I.•ess and troni a friable iinsta 

I'le comniodliv llie\ ininic a iinsliict that w-onld stand 
iimgh handling mid endure exiiosnre to the weather 
lor immtlis wittiopt disinlcBratlng lllght here let li 
lie emiihaslwsl (hat Oertnanv s brown coal is muib 
iiifeilor in fuel value to most of the lignites that pre 
mil iibiiiidantlv in certain sertlons of the United States 
I'lie .‘s Hiirenii of Mines has kept In touch as far 
MS pimticnblc with what the Geminiis have been 


10 'm di-groeM, and caeli inacliine iIIs|iohos of a MlUs> of 
lignite to a depth of 43 to 40 feet The successlnii of 
sbarp-islgcd buckets, trailed b.i an oudlcss chain, dig 
Into lh(> pxpoHwl sloiiCM of tho ImsIs us they are dragged 
from the iMittom to the top of the excavation The 
buckets empt.\ Into liopiier# fiom which tbe brown 
loal is loadisl Into small ears having a capacity of 1 8 
cubit vurds One mechanical excavator, calling for the 
iiliemlance of only three men, ran cut about l.tViO terns 
in the tsuirsc of 24 hours The illled cars are drawn 
bv locomotives to a station wheio they are attached to 

11 1 bain Isdt whleh pulls them up an Incline to the 
iippi ‘1 lloor of the britpiet factory When the egeavn- 
uoiis reach still deeper, the clmlii-tractor system is 
evicnded to tbe terraci-s adjacent to the steam diggers, 
and the laden trams are then hauled right from the pits 
without tbe aid of locomotives 

One of tbe Itest examples of a brown-coal brtqueting 
Ilium is that at ZlsseUnuirr, In -the neighborhood of 
Cologne It Is a substantial brick structure placed 


nally at an angle of 7 degree's from tbe horlsoutal. 
lOach drier wintalnti an Inner cylinder carrying more 
than 860 four-inch tnlics set parallel with the axis of 
that drum. Exhaust steam from tbe plant engines 
circulates arS'luid the tubes through which tte damp 
coal is moved ('ontlnually under the impulse of spiral 
feeders. The speed at which the groohd tagteriai 
travels through the drier depends upon Its motatnre 
content When this is 60 per cent the passage taltra 
about 4a minutes; and during that time tbe moisture 
Is reduced to 15 per c«it There are several driers, and 
each has a capacity of 77 8ht»rt tons of dry lignite 
every twenty-four houra It Is said that the air in aU 
parts of the establishment is substantially free fpota 
doattug dUKt hy reason of 4'ertaln precftnrioonry fea¬ 
tures, and tide efTectually obviates any ridt cd! dual 
exploslaii—a danger that was not absent frem aome 
of the egriier briqneting factories. Bttfore the war the 
drying <sWt was 17»4 cents per ton of itrOduct. 
(rowriaaed on pope SIS) 
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From Bi<ewtBf Beer to Raising 
Moi^rooms 
By M. A. Benrr 

0 >' all tbe myriad problema KrotviiiK 
(rdm prohlhltloii there Is none more 
Imffllns than whnt to do hIOi the hrowei 
lea, Aaide from the making of "Mofi ' 
drlDka, for which there i« but a lliulteil 
denMOd, there seems to be no good mho 
to which the plant and equipment of n 
brewery are fitted. Worse, the okikivi 
tralalas of the personnel is equally nsc- 
less. But the owner of u famous old 
brewery In New York City believes he 1ih« 

I'onnd an_ answer; and the answer Ik 
mnsbroomsl 

It may aeera, «t first thought, to Ik' u 
far cry from beer to mushnxiiuK But a 
closer examination of the facts reveals a 
rutbor Intimate <<onuectlon The prisvss t .01 e 

of making beer Is largely one of growing trM'ng r 

a species of yeast cells In a liquor ob- 
lalned trom malt and hops Yeast la a first cousin to 
the muahroom; jeaeli Is a colony of cell growths from 
the saam family tree, and the cell growths are propa¬ 
gated beat under sUnllar coudltlous. Thus the brewing 
plant, with its refrigerating machinery and-dimly 
lighted Interior is admirably suited for the growing of 
mushrooms when gtswlug frames have lasoi sul»stitute<l 
for the beer vats. Furthermore, the expert knowledge 
of the master brewer Is entirely useful in pivpnrliig 
the mushroom simwn for the beds and In tonin.lllng the 
growlog oondltloux 

This does not mean that brewers arc assured of 
sHOCoas as mushroom growers without studying Uu- 
new subject, or without exjierlment, but If pioisT pre 
cautions are taken there la etery prosi>ett of suecess 
lu the one brewery where the plan has la-eu given a 
thorough test, alUiougli in the heart of New York 
City, the '‘mushrmtm plantation" bids fuii to surjiass 
111 fame and profits the plant's reionl as a brewery 
Being fond of musliroouis as u table delicacy and 
hming experimeutetl lu their culture, A. C Htijifel, .Tr, 
decided not to let bis hlg plant ts' snhuierged lu the 
tidal wave of prohlhlllon, but, instnad, to tnrii It to 
aceouDt in this unique umlertHklng He cnlltsl to his 
assistance a man who has had thlrti .veiirs’ exp<*rlenee 
lu developing the mushnauii Industry In France Afiei 
M thorotigh surve.i, be put in about HkMkkj square fe<<t 
of beds after the French practh-e Thiow are narrow, 
roniided betls of rich loam lu pairs and wort' plntfsl 
ill the cellar of the plant which is carved from solid 
nwk. Thus were attproxlmatwl the emidltbms under 
w’hieh mushrooms are growu commer- 
eldlly In the many tiites la wdld rock 
I’arls, whieh la 



Testing Roadbed Conditions by the 
Resistance Method 


11 n roadbtsl Hint iinduh 
1 alii and one that lends 
and comfort of vwirt 
liH'iiK, iKJssiblv, arc not 


lilanted side hy side with the same spawn and treated 
In Identical manner, one would offer bear prolllltalh 
white the other would be almost barren 

The priMliictloii of simwii was then iiiidei taken In 
the growing of brewing yeast, a single cell Is isolntisl 
under tlie mleroscojie sihI this Is ‘ plaiittsl" In a Isittle 
of gelatin. In a few days the cell has multiplhsl until 
It ap{a>ars as aaimt of while mold on the gelatin l lien 
It Is transferred to a Jar ot siwclplly prepared li<|iioi 
and the mold ImreHsea In stxe until It tills the Jai 
These “roots" are separuteil again aial again and 
placed ill otiier Jars nntil, front a siugte «s-ll iuvlslbh 
to the eye, suflleleiit yeast bus b<s»n prcsiiussl to make 
u brewing of many thoHsuiids of giUloiis An <'\iiclh 
parallel pnas’as is used in making miisliisMuu spawn 
The single "mothei" cell Is taken from the luidenieatli 
side of a good s|H>clm«u of mushnsim, (Intseii from a 
spot In the lieUs which bore prollliuill.v Care Is taken 
to sts'ure a e<dl whleli Is not ismtamlimleil A uuiiiliei 
ol cells sre planted sliuultaiieously and the best of tlie 
growths fr«>m these are iriiiiHttlaiit<sl lo the 'risit 
jars From this small iH-giuiilng enoiigli spawn is si 
iiireil to plant all of the beds of the plaiiintion 'Ihe 
greot dellcnej of this operation mm be yu<lg<sl fimii 
the fact tlml theiv are In this coiiulrv oulv two eon 
(orns, aside from this hreweiv, which Iuim' snus'eded 
In prodiulng spawn on a lommcnlal scale 
Noting the rn|dd growth of ninshriMims In the mil 
nral state tmimsHatelv afici a thnndei stonn, exi»eii 
tnenis were tiegnji to datermliic the response of cnlti 
{('onllnitfd <ni paf/r UK) 


hilo iiiiidlasl construction until dcfciliic 
lies me icKpoiisIbb' for a train derailment 
of SI nous i onsei|iicnccs, Not content with 
casual olisci \ allons, |iowe\er, the Nalloiial 
I’.iiicau of Slaudards nud the Forest 
I’roitiiils I.alioratoiy Jointly conducted a 
senes of lii\cs| Iga tiiais nwcallug the con 
dllloiis of a mailliisl wliicli Inure to dura 
lillil\ of 1 oiisti ti( I loll of the cqnlpiuent 
inHition of trains 

I'or ..I IS more ettident tliiin 

stiiiiglit iicoHotc IIS an liisnlator In bur 
liug moisture fioiii lies l.ikewisc, oil bus iKiHsIbillttes 
of mliiiiuliiiiig leakagi’ 1 arieiits and ns a pifseryatUe 
01 (be wisal against dism 'lies treiilisl with 7.inc 
chlorldi' offcusl a lower reslslnme than test specimens 
batlieii ill oil iiiul cieosotc Tbe test section lu which 
scrublasl ties wc'ie used e\ideii(s>il a sllglitlj bigtU'i 
icsistniice tban llie seedon not (bus (ri>alisl The re 
slstiincv of sect Ions in which new and old iiutreuted 
tics weie C'tuplo.ved, respecliieh, were twice that ri>- 
lealed by roadbeds with cliemkallv treiued ties and one 
halt lllQl tniilnl for traiks with oil-treated ties 

The rcsistnnie mensiiiemeiits of steam railwiiv load 
la-ds Wert' deleiniilitsi b\ a series of obseri utloiis be 
tween vaiious les| sctdoiis from which die resistance 
l</ I'urtb of each section was cnlcnlatcd The Isolntlnn 
uietlicsl us oii|ilb able In sircs'l lallwav tracks priwtsl 
impractical No wati'r lainng system was accessible foi 
III earth csiniu'i I Ion and dii' Inick nelwnik, iml being 
bonded, csaild not easily be cuiployed in this lOlc A 
battc'iy ol foiii dn cells yyas 1 nnnci led lictween twn 
iciiioce sections of (In lest trucks mill the eiiircni flow 


lies ol nicasiiicuicnls it was possible' to esIabllHli a 
iiiiiiibi'i ol i'()nadons. die' siiunltanc'ciiis solution of 
yyldch giiyc tlii' icslsimne of cue li section to cartb 
Transplant the busy of o[M'iadoiis ftoin Madison. 
WIs, to \\ aslilngtiai, I> 1' and tbc' i.oncliiKlous of 
siniiiai liiM'sligalioiis yyitb sdec't iiiilyym loadbcsls iiic' 
iiynlinbli' Tin' Biiicaii ol .StundiiicN c\cn bnlll sc'c 
liotiH of I'xiH'i imt'iilal io.iiIIm'iIs m oiib'i to cut legate' the 
fai'llilli'S otli'icd by loiiil ('li'ilin lailyyiiy 
s foi (ondintiiig tbc tests The 
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Solving the Labor Problem— 

Educating and Training the Man to Fit Him to His Job 


H KNUY, ni (illlce bov, was dlachnrKed by tbc New 
■i urk lOdlsiiM Comijatiy fur usliiu bad liiiigunKc In 
the iirfSfiK'i' (jf w(Hill'll workers AlUiough unU fifteen 
years old, llenrv bud Qlrend^ developtul Hymptoius of 
common sense wliUli be inunifested by Becking the office 
maniigei u few bours Inter, e\iiressirig (ontrltion for 
Ills eondiul and asking for reinstatenienl He said his 
futbei WHS dead that bis niolber took In washing to 
miiiport tile faiiilh, wblib Inehided a little sister, that 
h( bad bad to letne school bciausc bis meager caminga 
were iiiieibsl to piece out the famllj’s S( ant} income, 
and that be wanlisl a day job so he eonld go to night 
achooi to lit himself to earn enough to relieve his 
Biolber of drudgery Then he went home and told his 
mother all that had happened Next morning she ni>- 
Iieared at the oltlee to support Heiirv s jilen She said 
If he was given another ebanec she felt sure he would 
aidireelnte It Henry was taken hack 

This Incident was the llrst In a sequence that led 
to the organization of the National Association of Oor- 
isiratlon Training, wbuh, ten tears after Henry was 
dlHcharged, Includes In Its memlaTshlp IfH corporations 
having an aggregate capltallzatluu of six hllllon dollars 
and two million cmploy(*es, and this assnclatlon Is but 
a single manifestation of a great National movement 
for training employ ih's— for fitting the man to the job— 
which Theodore Hoosevelt, u short time liefore his 
death, pronounowl the greatest development of the age 
It may not be amiss to add that Covernor Miller, of 
New York, and President Harding have expressed a 
keen Interest In this movement and a determination to 
do all they can to further it 

To set down events in order, this affair 
of Henry’s brought home to the New 
York Edison Company for the first time 
the liiiiHirtaiiep of having in the eoriimer- 
clal department where they came in con¬ 
tact with the puhlle onlv employees who 
understoisl and ohservwl at least the ordi 
nary tamrtcsles of life and had at least 
the equivalent of a grammar school educa 
tion The management reasoned that 
Henry's deliiKiueiiey was not due to lu¬ 
nate depravity hut to Ignornnee, that If 
exiK'rlenee had demonstrated anything It 
had shown that Henry was typical of 
most of the raw uinterlnl from which 
junior oHIee helii might he reerultts-l , that 
Inslend of Incurring the Inconvenience 
annoy iinrv and loss iiievltnhiv assia lated 
with a perjauual round of hiring and fir¬ 
ing It would he much wiser to give the 
force alreadv iii baud siteli Iniiiilng as 
might he r(S|utrcd to lit It, not merely 
to hold present jobs, hut to (pialifv it for 
advaiieenumt Experleuee with n tcch- 
nleal course for employees In nieihiiuleul and electrical 
departments liistlinted some live years before confirmed 
this tsineliisioii 

Tw'enty-elght hoys and girls in the commercial de¬ 
partment were found to he so poorly educated they 
could not pass the siirqilest ex.iiniiialIon So in 1011 the 
companv nnuouneed that a class for lunlor employees 
to he condiieted by I' (' Hendcrsi hott w'ould tie organ¬ 
ized to take a course eorrespiaiiliiig to flint of a gram¬ 
mar school w ith lerfalii s|h'i Ini subjects jiertnining to 
the hiisliiess Heiirv iiiid llilrteeii others weli-omed this 
optmrtunlty to fit themselves for their lift* work, the 
oilier fourteen n signed rather than have flieir iiersounl 
llhertv to csiiitliuie nil in< oii’peit iit, imverty striekeii 
existence curtailed 

,Inst to show the sort of material from wlileli the 
eomiiany had to mold Its olllte and selling staff, an 
examliiatUai early in this first loiirse elb it(>il the In 
formation that the |iriiiel|)nl three .Hies m New York 
were Huffalo, I’lilladtdiiliia ami Miissat busetts that 
the iirliitlpul iiioiiiilaiiis in the stale were the Koekles 
and the iirinelpal viillev the loseinite, and that the 
Hrif* Canal was dug to afford more diretl unite to the 
East Indies 

At first gliinee this may seem liuniorous, but when 
it Is rculized that the tsivs ami girls 15 lo 18 years 
old who gave these answers wen* lauiiilied on tlie 
world lo make their way so fearfully handli apia-d. 
ami further, that they were falrh representative of 
the material from which corporations which serve the 
public must reenilt their employees, the matter ceases 
to be a subject for laughter and becomes tragic. 


By Charles Frederick Carter 

Under the energetic tutelage of Mr Henderschott the 
(lass made rapid progress -All ate now filling respon¬ 
sible iiosltlons Henry- is now a general representative 
ot the company at a g*>od salary Ills mother Is re¬ 
leased from the tub and hla slsler Is In high sehool. 

The company was encouraged to make a rule that nil 
eiuployecB, In the Oommercinl Hepartmeut, regardless 
of length of service, should lake Instruction Six gray 
haired men past fifty felt they eonld not aspire to 
higher positions and so asked to he excused But after 
two or three tn<*etlngs of the class had lieen held two 
of the six. both grandfathers, asked to be enrolled One 
was a solicitor for signs at *18 a week , now be is in 
<harge of all exhibits of eleefrleal appllauees at a 
much larger salary , the other who was agent in a dis¬ 
trict ofllee lieeame assistant general manager at head- 
(luarters The four who ileelliied Instruction have not 
advanced 

Mr Henderschott, the Instructor, was making as 
rapid progress as his pupils He learned that other 
eoriKiratluns were feeling the need for more i-ompetent 
help as kev'uly as his own. yet, dcsiilte this great need 
only thirteen other corporations were making any at¬ 
tempt to train offlee help While a few far seeing cor¬ 
porations had been making rather desultory experi¬ 
ments In apprenticeship cvuirses to maintain tlwdr mo- 
ihauical deiiurtments, and while vocational training 
was lieginnlng to arouse a goisl deal of interest. It was 
making little progress liecause it was In the hands 
of academic teachers Mr Henderschott took the ini¬ 
tiative in forming an assoilation that would coordinate 


the educational work of all eorisiratioiis which had 
undertaken anything of the kind, and that would In- 
duee others to take It up Through Imlletlns. reports, 
annual conventions and more frequent meetings of IwaJ 
■•elinpters” mcraliers could have the lienetlt of each 
other’s experience and thus reduce to a minimum the 
tiievitahlc mistakes of pioneer work, 

Keglniitng In 1913 with a memliershlp of 48 (xirtsira- 
tlons the National Association of Uorporatlon Schools 
rendered such valnnhle serviies that It won the interest 
and HUpiMirt of many of the largest employers In the 
country. Including such representative eoiieemH ns the 
\\ estinghouse Electric and Manufacturing Company, 
the (ienornl Electric Coinpiiny Cnniegle Ht<*el Oompany, 
American Bridge Companv, Illinois Hteel Company, 
Solvay I’roeess Companv, Standard Oil Company, of 
I'allfornln, National Cash Kegister Company, H .1. 
Heinz, \V It (Iraee & Co, Yale & Tovvne. I’ennsylvanla 
knilroud Company, Kederal Beserve Bunk of Chicago 
and New York. Montgomery. Mard A Co, Metropolitan 
I,lf(> IiiBiiranee Company, Tiavelers' Insuriuiee Com¬ 
pany ITessed Steel Car Company. International Har¬ 
vester Company, Armour & <’<>, and others of that tJIie, 
to the total of 1.54, as already slated, L I, I'ark, VTce- 
Presideiil of the American las'oraotlve Oompany, is 
rresident and Mr Henilerseholt Is 'I’reasurer and Man¬ 
aging l>in*itor of the organization under Its present 
title of the National Assnclatlon of CoriJoration Train¬ 
ing 

While other agencies have eoritrlhiited to the result 
It Is ehlefiy- due to the uetlvlties oT this association and 
Its individual members that personnel proldems are 


now receiving at the hands of practically all progres¬ 
sive employers In America the same degree of atten¬ 
tion as those relating to prvjductlon, marketing, traffic, 
necuuutlug and finance Guided by eight years of 
ixmstrnctlve development the members of this associa¬ 
tion are making substantial progress toward mlulmizlng 
waste through lack of proper training, labor turnover 
and avoidable sickness and accidents. , 

Perhaps the key to the activities of the association 
and their scope may he found in the list of subjects 
assigned to seventeen sulicommlttees to study and re- 
iKirt upon at the ninth annual couventlon next June 
The Hat Is as follows: Application of psychological 
tests and rating scales In Industry; employment; execu¬ 
tive training, foreman training; health education; Job 
auHlysls , labor turnover , marketing ; offlee work train¬ 
ing; profit sharing and allied thrift plans; public edn- 
catlon; skilled and semi-skilled labor; technical train¬ 
ing, trade apprenticeship; training for foreign com 
meree, unskilled lalmr and Americanization; visual¬ 
ized training (le, the use of motion pictures for train¬ 
ing purposes). 

Possibly a still better Idea of what the more progres¬ 
sive employers arc doing to contribute to the mutual 
benefit of all euueenied In industrial and commercial 
enterprlst-a, develop the efflclem-y of the Individual em¬ 
ployee and coordinate his best Interests with tbofic of 
hts employer, may be found in a r^um^ of the educa¬ 
tional activities conducted by the Westinghonse Klectrtr 
and Mauufacttirlug Company for the benefit of the 
twenty thousand employees at Its East Pittsburgh plant 
First Is u trade apprentice course of 
four years In the more Important trades, 
such as draftsmen, pattern making, foun¬ 
dry-men, machine tool making for mechan¬ 
ical and electrical departments. The ap¬ 
prentices work mostly In material and 
machine shops There is a special depart 
ment for preliminary training The mini¬ 
mum of class-room training la four hours 
a week throughout the course. Oraduate 
apprentices and those still serving may 
enroll In the Casino night technology 
school under separate management but 
largely 8upi)ortc*d by the cortioratlon 
where they can receive Instruction in 
phvsloH, chemistry, metallurgy, theoretical 
c'lectrlc Ity, applied electrlc-lty, power and 
mechanics, muthemalles, en^neerlng and 
shop prohlems and applied design If 
needed, pupils must take a course in 
English 

'I'here is also the Westinghonse Club 
whlcli provides Iwtures on subjects of 
general Interest and on theory and de¬ 
sign For college graduates who may 
wish to specialize In works management, sale's, or engi¬ 
neering and design, there are special ono-yoar courses 
For those who have put In two years at cxdlego there 
Is a special two-year apprenticeship. Another simdal 
course is for those who plan to go to foreign countries 
as operatives or salcsmeii Finally, there are special 
dally lectures for execirtlvps and members of the 
clerical staff cm the design and use of the products of 
the company, the technical principles underlying shop 
practice* and the work of the associated plants 

From this scheclnle, which may be taken as falrly 
representatlve of the most advanced practice, It will 
tie seen that no one from the newest offlee Ixiy to the 
veteran executive Is considered by up-to-date employ¬ 
ers to he lieyond the need of training. Indeed, It Is 
dawning uisai the managements of grciat enterprise's 
that foremeri and higher executives are quite as much 
In need of training to fit them for their Jobs as the 
workmen. Develcqjmeofs in applied science arp swift 
and continuous; but still more Important Is the knowl¬ 
edge of the art of handling human beings, In which 
foremen and other executives are, or should be, versed, 
There la a growing recognition of the fact that the 
good wIU of employees is as valuable as that of cus¬ 
tomers, to si»ciire which so much energy, thought and 
money are devoted No ooncem w-hlch advertises as its 
motto that “the customer is always right” has had the 
tionerlty t<> extend that attitude to the adjustment of 
complaints of workmen; but an Increasing number la 
manifesting a lively solicitude regarding the trtmtmeut 
of employees. When one has invested anywhere from 
(Continued on page 319) 


TK TO matter tuhal ma}) be the nature of the Vork, the employe vUh 
/ Y a certain amount of education and training u preferable 
to one xoithout such education and training. Education and 
training ma}) mean better work, a spirit of cooperation Vith other 
xoorbers brought about tj) a better understanding of the production 
processes, and certainl]) a fairer insight as to the relationship betipeen 
emplo})ee, foreman, superintendent, and oficials of the organization. 
IVilh these facts in mind, there fas formed some jieors ago a country- 
fide oiganization knoton as the National Association of Corporation 
Training, foi the purpose of coordinating the educational forlf of all 
corporations. Cuided by eight years of constructive development the 
members of this association are making substantial progress totvard 
minimizing waste through lack of proper training, labor turnover and 
avoidable sickness and accident, and that is precisely the story ire have 
asked Mr. Carter to write for us of another instalment of our Solving 
the Labor Problem series .— The EIditor. 
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Tti* N«w Csmiitigaioiier of Patents 

M r THOMAS Ei ROBERTSON, who has l>een ap¬ 
pointed by Prealdent Hardin*: to be Commissioner 
,,f Patents, was bom in Washington In 1871, when- he 
has been for many years active In the work, of the 
Auiorlcan Patent Law Assoolatlon, of which he is a 
lormer president. The Commissioner, who has Irh-h a 
lifelong resident of Washington and Chevy Chase, 
Maryland, is a man of high personal character, who is 
iielil In great regard in the Waslilugton fraternity of 
imtent attorneys. 

The appointment of a new Commissioner of Patents 
(I matter of vital concern in n country which is so 
prolific In Invention as the United Stales; and the 
fact that Mr Robertson not only comes of a family of 
Inventors and lawyers but Is himself a well-known 
patent attorney of long standing will give widespread 
satisfaction. 

The new Commissioner Is a graduate of the National 
University Law School, and he also took a course at 
Columbian, now George Washington University In 
addition to having fllle<l the position of president of 
the American Patent Law Association, he Is a lucmhcr 
of the bar of the United States Supreme Court the 
lUstrlCt Court of Appeals and the Court of Appeals of 
Maryland Mr. Robertson Is a tneinl>er of 
the University Club and the Washington 
Board of Trade 

Mr Robertson's father, Mr. T .T W, 

Robertson, who Is still living, was inter¬ 
ested, prior to 1807, In the production of 
Inventions, having Invented many Im- 
l>rovement8 In sewing machines and In 
engraving machines for cut glass, and a 
postal canceling stamp In connection 
with these Inventions he was aasocloted 
with Mr. Alfred E Beach, one of the 
founders of the Scibstivtc Amk.hu an, and 
from 1807 to 187(1 he was an employe* of 
the Washington ofllce of the firm of Munn 
A Company, finally leaving the firm to go 
Into hiislness for himself For some time 
Mr Uohertson, Sr., was Washington corre- 
s^mndent of the Rcikntivic Amkskan, and 
throughout his long life has maintained 
his Interest in Inventions and patents. 

Mr. T J W. Robertson’s oldest son. 

Alfred Reneh Robertson, who was named 
after Alfred Ely Beach, and was also a 
patent attorney, was employed wlih his 
father In our Washington oflice 

Identification of Oak Woods 

O VER fifty si>ecles of native oaks as- 
siime the proiKirtlous of trees, and 
about twenty-five arc used for liuuber 
After the oaks are cut Into Inmlwr, thete 
is no means known to the Unlttsl States 
Forest Unsincts Uahonilorv by wlikh 
they can lie Idcntltled as to exact six-cles 
By examinalion of the wood alone, how¬ 
ever, It Is easy to separate the oaks Into 
two grmti)s—the while oaks and the red 
oaks, and for most ])nrpoee8, fortunately, 

It is not necessarv to classify them any 
further The oiiks all average alnrat the 
name In strength, hut those in the white 
oak group are much more durable under 
<smd!tlons favorable to decay than those 
In the rod oak group 

The white oak group ipcludos true 
white oak. swamp oak, hur oak, cow oak, imst oak 
overcup oak, and chestnut oak The red oak group In 
«dudes true nsl oak, yellow or black oak, scarlet oak, 
.Spanish oak, Texnu oak, black Jack, water oak, willow 
oak, and laurel oak 

'fibe color of the wood is a ready but not absolutely 
reliable means of dlstlngulablng the white oaks from 
the red oaks. Red oaks usually have a distinctly red¬ 
dish tinge, especially D«ar the knots. The w'ood of 
the white oaks is generally a grayish brown ; but occa¬ 
sionally a reddish tinge Is found In white oak lumimr 
For more accurate Identification It Is necessary to 
examine the pores of the wodd, 'These will he found 
as tiny holes 6n a smoothly cut end surfafe, the largest 
being visible to the unaided eye. They are n<jt of uni¬ 
form slap throughout each growtli ring, but ore consid¬ 
erably larger In the wood formed In the spring, decreas¬ 
ing In else rather abruptly toward the Summerwood 
"rhe large pores In the sprlngwood of the beartwood and 
inner sapwood of the white oaks are usually plugged 
up with a froth-llke growth colled tyloses, and those of 
the red oake are open This feature, however. Is not 
so reliable for classlflcatlon as the character of the 
much smaller pores In the summerwood 
To tell for a certainty whether a piece of oak be 


longs to the white or red oak group, cut the end grain 
smoothly with a shaiT) knife across several growth rings 
of average width. With the old uf a band lens ex¬ 
amine the small iiorcs In the dense summerwtKMl. If 
the pores In this port of the growth ring are plainly 
visible as minute rovmdod openings, and are not so 
crowded but that they can readily be counted, the wood 
Itelongs to the red oak group If the pores in the 
summerwood are very small, somewlmt angular, and 
so numerous that It would be exceedingly diftlcult to 
count them, the wood belongs to the white oak group. 

Heat-Proof Rust-Proofing 

E veryone who has ever compared the upper and 
under surfaces of a sU'el rail will realize that 
metal surfaces which are not [iroperly inoteeted from 
the atmosphere, either by operating eontiiet with other 
by a definite yirotw tivi- coating of some 
deteriorate rapidly under the rust- 
i>f tho nlr A plow on the farm that 
years ordinarily lands in the scrap 
through this destruetlve 
that might he given 


surfaces i 
foreign suhstame, 

Ing Inttuenee < 
should last t 
heaii during Us third yeai 
agent, and thla Is hnt o 


An eapeciallv trouhlesonie plmse of this proli 



John Burroughs 

T hat brave and genial naturalist, one of Amerlea's 
greatest old men, has passed away John Bur¬ 
roughs hud syipiif the winter In California In the hot>e 
of regaiiiiiig his lost healtli, but the trip was tis» 
much for the (K-togciinriaii and he died on a train In 
Ohio wlille on the wav to hls home “Itlvertiy,” near 
Poughkeepsie Al the time of hls death hls mind was 
so alert that few eiaild helieve that he was to have an 
eighty foilrtli birthday, yet on this birthday he was 
hurhsl on the mountainside at Roxbury whore he was 
horn From nil over the yveaks and valleys of the 
Catskills old neighbors eiime to pay him final honors, 
while Ills chiinis of later life, 'I'homas Falison, Henry 
Ford Mild Iliirvev S I'licsione, stoial beside the ojien 
giavi" The simple rites weie Siam over and the purple 
ha/,c of dusk des< ended on the village as the moiirneni 
wended their way down the mountain and John Bur¬ 
roughs was alone with tho nature he loved so well 
PerhniiR the njiiirei Int Ion of Burroughs us a tiower 
In tho realm of natnie can best be siiuimod up In the 
words of annthei iiMlniiilNl of great note, Prof Henry 
Fairfield Osborn, who said 

“111 the laiMslng of .lohii Burroughs, all who love 
nature and fed kinshlii with other nature lovers, have 
siifTcred a great loss An earnest student 
of niilnral historv he neri'r lost the reali- 
zalioii that ‘Nature Is a volume of which 
Cod Is tlie author' His appeal and his 
value as a teacher of voting ond old alike 
make hls death an irn-yairiible loss” 

Jotin Burroughs, "sfiideut of mice* and 
men,” began Ins study as a n.iturallst In 
tile (lavs when the Mestern plains were 
still (iverrun with liiifT.ilo and when 
species of animals and birds now ap¬ 
proaching cxlindnai, were so nimierous 
llnil they exdled no (iirloslry ext-ept 
among horn naturalists 

As ihc vears rolled tai Burroughs be¬ 
came f.imoiis as a nirtiinilist and writer 
on nature topics and the paths of per¬ 
sons intcrestcsl in tlie stiidv of wild life 
led to his home, Itnerhv, nverhaiklrig the 
Hudson, and to hls summer stiidv, "Slab- 
sides, ’ II house built t>v liimself nut of 
hnrk-coverisl hoards, the first euftlngs off 
till' log He became known ns a patriarch, 
and Interest Increased in hls work as lie 
iind the late lohn Slulr nntunillst of the 
Sierras, mid Theodore Itoosevelt, “natural¬ 
ist of Ihe White House,” made their joint 
trips III till' study of wild life and natural 
lilieiionietiii iii viirioiis parts of the 


'I llo< 


lelf V 


naturalist'’ 
s csirrcs't III 
and birds 


tloi 




'Thomaa R Robertson, the newly appointed Commissioner of Patents 


w;;„; 




met with In wartdiouHes and stia'k rooms, where the 
storage, for CHinslderable periods, of flnlshcsl metiil parts 
is ahsolutely necessary II Is eiistomniv to csiat siieli 
parts with a groone of some sort ns a protection against 
the ravages of the atmoajihere. hut Ihe temiMTature in 
8toriigc> plac'es of the character mentioned often attaiiia 
a surprising degree of auiier-beiit as eoui|inred with the 
surrounding free simccs, caiiNtng the grease to run and 
leave the metal exposed 

There was rei*entiy demonstrated In Nc‘w York n new 
protertlve coating which Is less open to this olijeetloii 
than any we have previously seen in a very sewere 
test the new substaueci, plneed on a nietnl block In a 
rather large daub, not only refiiscsl to run at tem 
Iicratures which reduwd all Its competitors to the 
eonslstoncy of water, but netnally rc-taliuMl Its shape 
at these temperatures, and did not begin to slide until 
the heat Went close to 2(10 degrc'es Yet In sjilto of 
this resistance to melting, the prcaluet in iiuestlcm was 
easy to apply in a properly thin coating The mnnii 
factjirers of the new protc'ctivc material are highly 
confident that It fnrt)lshes an nhsolute Insulation 
against mat, and that It will stay on at any tempera¬ 
ture which can be reacbed outside of an actual csui- 
llagratlon. 




selenium l 
this Idea 
tho action 


Hearing a Shadow 

live all heard of tin* proverbial 
lo be heard droiiplng and the 
ihidi (saild he felt, hut Mr 
Bell made n slutement on May 
that he ecmld 'heni 
Intemiptiiig the action of light iipoi 
ofesBor Willoughby Smith eurrlecl oi 
soon after heard the sound iiroduced h 
of a ra,\ of light uiioii a bar of selenium in conneel nm 
with a telephone 

riie eviK'nment eveited great interest lit the time 
lic'oausc' the telcyihoue and iiholoiihonc wen' In thetr 
infancy How waa It done' A senes of Hashes of 
light were let fall on selenium, cautiing Intervals of 
light and darkness The strength of the c nrri nt < on 
tliiually vnrh'd, and, if the fiashes suci'ciKled I'lii'h 
other quickly enough, and with .snlfldcnt regularity, a 
musical note w.vs heard by a la'rsou listening at the 
telephone Moreover, h\ plin ing u sniiill mirror whc're 
bv light muv lie rctlec ted upon a distant selenium ci'Il, 
aided hr lenses sulinhl.v anmiged, I’rofessor (Iniliam 
Bell was able to obtain nrtlciilale sounds at about 700 
fca'l 

Scdeiiliim was not minh known In 1878 when it was 
diaciissisl lit the lloviil SihIcIv, l.ondon It Is n rare 
element, somewhal rescnihling snilnr In Its vitrons 
state It Is a had eondmtor of eh-ctrlcitT, hnt in Its 
erystnlllne state It Is a very good one and when ex¬ 
posed to light the electric resistance is a great deal 
diminished 
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Preventing the Roll of Ships ‘ 

Past and Present Seherues for Stabilizing Ships and Why the Gyroscopic Stabilizer Is Practical 

By J. F. Springer 


111 lutemiits 

kI (>)' int'\cntltlK the 
rsiK'i Hilly lm\r Im'i'ii 


thr iiroiior plant rin- Ktnbill/liiir \arU-p iiw the 

'"itli pow«T of the linear tllluenKlons ThiK ineniis that 
n KjroscoiM?, capable of 32 tliucM the iKiwcr of a /riven 
one, wonhl nerertheleMs have lo linve linear dlnienslons 
oiilj lulce thoue of the lesn powerful machine The 
i-enHoii for thia i» that 32 in llic rilli power of 2 How- 
twer, (he weluht ami coat go up nt a ROod rate bnt lit 
one inucb le'iH than the 3th iiowcr of the linear dimen- 
foonn Naturally the wclRht Inireiiees aa the cube, 
MO that for the nytoscope of double dimensions the 
weltbt would ls> lunltlplloil Iw (lie < iilie <if 2—that l« 



strain, It minluiiiceR them. The akrw peeeeHtatual 
luovomonta of the rapidly rotating R,vro«copa auy be in¬ 
stantly started up or stopped, at the wUl of the oper¬ 
ator. This Rives opportunity to note tlie MhAylor of 
the ship with and without gyrouooplc atabili«ln«, but 
with all other conditions the same Among the chaugee 
prtslncod la the cessation of creaks and groans of the 
ship working along In bad weather. Ihese may be very 
noticeable with the rtdp under ordinary eontsol. "When 
the stabilleer la put Into action. It la understood that 
these instantly cease. This means, no doubt, that the 
rucking of the veskel haa 
also (sxnc to an end. Xt ap- 
(lears that the eminent Rrlt- 
isb naval architect, l^r 
William White, has Indorsed 
this ^lcw. He stated that, 
from the point of view of the 
naval arebitoet, the strains 
Introduced by tbe use of tb<‘ 
gynsMopic stabiliser for the 
puri«>«c of holding the shli> 
in a free riding position 
were negligible He thought 
that the strains and stresses 
were only a small fraction 
of those otherwise set up by 
a sbl)i actiiallv rolling in ii 


In fact. Sir William gave 
It as bis opinion, at a time 
wlicn apparently there had 
as .let iKK'u no actual test in 
a rough sea, ihat the vessel 
stabilised by the gyroscois' 
would uiKui Mtnblllsalion com 
Hiuld sulisiviuently stay dr,\ 


ship imllt ai 

(il/iN Nav.i Yiiid 'lid'. \('s 
scl has t>cen In opcr.il mu 
witli a displact'mcnt us liiigc 
MM ll.oOO tons Wc iirr us 
-lin'd that the gu.iiaiili'cd 
Miiil>lll/dng inoments tone 
Ipis'm cnHlly devclopisl 

I'lic present de\lcc s<‘cks 
imt Ml uiiii li the reduction in 
I be loll of the ship as the 
prevention of all roll Tbe rcsnlls aic s,., m,.,) 
idving artUicial prctcsslon The rolaiiug mass 
rotor rc)>resi'nli. gnail latent energy nlid derl\es 

portaiiee laigciv from (be eiiormuUN ... 

whleb moderate weights ma.\ be moved As 
leiitorsavh' ".A eonipaiatnely few pounds an a 
• apable of diniig tbe woilt of tons Wllli tlu' 
g.vro, IbU Ih all held in iibnse, iiinl Is nvnlliible 
imiMiiflint puriMwte of holding the ship free frm 
the beginning of roll " 

An ImiMirlant mutter relates (o the Increases 
and eosi as larger hikI larger sbiiis are mpilpjie 


Installing the gyroscopic stabiliser on the U. S. S. ^Hendcraon”, an Army transport ship of ll,S0d ton* 


'ibe Mbi|i is not held aw in a great vise, with the waves 
floe lo lauit against It. The sldp goes with the waves 
uineh UK n western America ibler goes with his Wse. 
riieri- is. iiraetieully. no vontest between wsve and 
Midi) The result of an experlenre based on a large 
iiiitnber of Installations in actual servlcg is astld to be 
to the effmt that a ship freel.i riding the waves wltii 
Its mast held vertical hj the is'lallvely small gfto- 
Mtsuie Installation, has to tmdergo less than 1/6 to Vt 
of the strains Imposed when put under precisely the 
same csinditlons apart from tbe gyroscope. So, then, 
liisteail o.' the gyroscope adding to the stress and 


would not ship seas bnt 
meii(<e to lx* dr,\ and ' 

This in IlMcIf is a lery large maltei, tinlto apart from 
ihe remaining miluntiiges of tbe prevention of rolling 
What .Sir U Mlltim then ibmight bus since Iteon found to 
Im true It will pet Imps lie giub(>re<l from the fori'- 
golug that tbe use of tbe gi rosisiiai prolongs the life 
of the ship and eiinilimtes the hazards tne.ldcnt lo 
washing o\er the diM'ks The advantage to a pas 
sengor ship in i'i*speet (o the eomfoil sud safety of the 
passeiigei is l utliei obi Ions But Uiere are Still other 
advantages, not ao, obvious 
When a ship rollt, there Is 
a dlsplaeemeut of wnter In 
the direction iierpemdlcular 
Hi her length This artses 
fiom tbe fact that the wet- 
tml surfais* Is not molded to 
the form of a cylinder 
These displacements of 
water Involve the expeudi 
ture of jKiwer for the reason 
that the vessel is continually 
lieing shoved ahead Ity her 
liroiR'Ilers In short, be* 
cause of the non-clpcnlar 
outline of a croas-sectlou of 
Ihe welted portion, the 
sblii’s power plant expends a 
part of Its energy In over- 
eonaing the extra reaistance 
IV'hat ri'ully happens Is, aat 
urally, a reduction In for 
ward speed. This means n 
money loss. It has been es¬ 
timated that tbe power loss 
to a ship of 37,000 t<m» vtm- 
nlng at 22 knots might veir 
well amoimt to 8,100 bone- 
jjower. 

There Is another •coaunde 
uf operation. When s 


advantage that affects the 
ship Is permitted to roU, tbe course cannot be righlLv 
held The ship regulrcs “helm ", and this reqnlreip^t 
even when slight, necessarily Involves a lAowlpg 
down uf the vessel. Farther, ns the rolltpg, iddp dbea 
not maintain a straight course but j/armtett g 4niintw 
one, tbe effect 1« to reduce the actual opeed. im tite de¬ 
sired course. Not only Is there a fenirtiiealiig ot tbe 
path, but there reottlta a “bad angle of attgeh.’' Thts 
means further loss of speed, an extra oMMMuptiton of 
power—tbgt la, g money expense, 

(cenfinacef im gape 9fp> 
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Uftt CrWdtKe In podtien. to pour thamit sled Into the raoM, Ctnter, Acute anicle tfcermIt-weMed cronine for doubic-tniek atreet railway and »ingIo-track steam railrcaid Intenicctlon 

JUgkti Ydlow pattern wax applied to the /roe and molded to the dealred arcld A moM ia then eonatrurted nioond the wax model which Is then burned out to /orm a mold for the mewl 

Two ut«p« in tJie welding of nteam railroad track croaainira and an example of the intricate trackwork made by this method 


CoMtnictin||: Steam Railroad Track Croasingrs 
by Means of Welding 

HE flMt wtoftiu railroad track crosslnKs crer enn- 

atructed l»y tvelding rail anna Into froaa have 
iccetitly lieou placed In Mcrtlcc In St Josciih, M", at 
certain Interaectlons of ihe atreet railway truck with 
ilM> ateam rallrtatd ilnea An tliln niHScInl work Is the 
lirst of Ita kind to be installed In steam railroad track. 
I Wtu lie liitoreatlii* t»i olwcrve how this form whltli 
haa prored an auccctmfui for street rnllway truck will 
•■land the nxtssMUiiBly heavy iralUc of steam roads 
The frog was made from street railway girder rails, 
I'lit the general method of welding the steam railroad 
US' rail frogs is the same The ends of tlie rati pli-ccs 
'.hleh form tho frog are cut to the desired shaiH' with 
III. uxy-acetyl«ne torch They an' then lined ui) to¬ 
gether and clamped on a layout hwl, leaving a slight 
"laming at tlie frog for the insertion of jellow pattern 
MUX which ia molded to the Hhais' of the deslreil weld 
The mold Is then coustnietisl around the wax patieni 
.iml wooden riser and pouring gate patforna Inserted to 
allow apace for the isniring of the w<'ld These wooden 
patterna arc later removed and the wax hiiriie<l ont of 
the mold by means of u pretieaihig torch, which also 
serrea to heat the rail ends forming the frog to a gewd 
i-ed heat, sultahlc for w'oldlng, 

A charge of thermit, which ta a mixture of Iron oxide 
and aluminum, dei>oslteU in a crucible suspendetl over 
I he mold, la then Igulti'd A chemical reaction takes 
place, doHttg which the aluminam <simbLues with the 
oxygen of the Iron oxide to form aluminum-oxide (or 
slag) ta a Wghly suix'r-heated molten state, while the 
iron la set fret' and is prodncetl as liquid steel at aie 
proxlmately f>,<kX) degrees Fahrenheit This liquid 
steel Is then tapped through the bottom of the cruclhlc 
into the mold and amalgamates with the rail aectlous to 
he welded, BO that ftually the t'liflre mass will ctsd 
down to form a single homogeneous section 
Trati welded special work enn t>e made at the near 
cst place where a supply of <>ompr«»ed air 1 m available 
and the completed layout then transported to the cross¬ 
ing and quickly «et Into position with a minimum delay 


to irurtlc III the casi' of double liiick crosmiigs, two 
halves of the crossing can la* (saistnictcd In the shotm 
and the projecting arms of en< li liidf later welded to¬ 
gether at the croHsiiig. The advantage of the welded 



Looking down a airent in Scranton, showing a 
row of eollapaed hoases due to undermining 


crtiaslng, with au Uo plates, Isilts oi other aciesNories, 
ore ohriouB. In fact, It tsmihliies the numerous ele 
menf 8 Into a iilngte strong, uniform, Jointless track work 


The Undermined City of Scranton and Ita 
Underground Fires 

L'liiU years the lesidi’ids of Ser.niton in the lienrt ol 
X the I’luinsvIviinhi (onl lields, have had Ihe lather 
unpleiisant o-nsntlon of inonii'iiinrlh expel ting Iheli 
houses to tall from ninlei them Mkewise with their 
land and Iheli -fnels anil llieii iilaiis of Imsiness, 
for a good part of ili,' i itv ot scranlon lovers formei 
and I'lestiit inlne galliiii' whlili lave !n at times, and 
I bus take awa\ the siippnit ol wlnitever hap]a'n,s to Is' 
hut a shoil dlstanio om rlieiid 

'Ihe a< 1 oiapiiii'lag \iew> li'll lnMei Ilian wonls what 
a meiinix leit.un lesldeiils of Siialilon have been fai 
mg of l.ito lleio we have residenies and business 
buildings toppled oMi and eollapsi d bv Iho settling ol 
Ihe giound on wliidi lliev liave been biilll Forln 
iiatelv. tills has (ii'euiied in but oiii' si'ellon of the citv 
bill iievei Ibele-s Hie dainagi s mil losses have Iteeii 

(Jilite leii'iillv the lesiileiils of lovvei y\ est Sciiintoii 
have Ih'i n living ovei a lagliig liiiinne while tiiliie 
olllcluls and i Itv aiiihorhies have been exerting eveiv 
I'rtori III ib'terniine the exaet loiiition of Ihe snhlerra 
iienii the It apiieais that a Ihe h,i-- Is'en raging foi 
vtius III what IS known ns the ('ontlneiitiil mine Ilni 
the leieiil Ihe Is iip|iaIenll.v nnotliei the and It Is now 
Is'llevod that then have heeii Iwo niaianiolli mine tires 
instead ot one and that (lie llanies have liceii siireadliii,. 
oM'i an nadcrgroniid aica of apinoxhniilelv .'ill iiitcs 
Willie flieie li,|s been no iiiiiiiednite ilailgei to tile tlioii 
sands residing "vei Ibis iiairb'iilar iiieii ollli nils feaieil 
Ihiil If any siirfaie sellliiigs slionid oiiiii while tin 
blare was r.iging tlie I nines of gas Hiilfai and lilneK 
daiii|i would soo|i lliiongh Ihe i levins and possilily en¬ 
ter (he lioiiies of the lesldeiits, laoviiig fatal In sneli 

At aiiv iMle. it Is not the most pleasant sensation In 
ihe world to 1 k' liv iiig or doing Inislness i iglil over a isial 

Heniixlng all this the nunin linilllv of .Scruiitmi 
has aiiiiroprinted a huge sum 'if money and taken 
sli'lis to put an end to llm iiiemiie of Mieh long standing 
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Finding Jobs for Radium 

Facts and Figures Regarding the Many Uses to Which This Most Precious of Metals Is Put 


T HK \lsit 111 lliih coMiitrv of Mmo rurlo, the French 
scli'iitlul wliii llrsl Ivoiatcd mid nani(*d riidiora, and 
the iircsnilHtiiiii 1(1 licr of ii Kiuui of the priadous ole- 
uioiit, dirceth III feiitioii to tlic tact that tilt* United 
Stilton him lii‘((iiiio \Nlthlii the brief tiimct’ of a few 
.M'lirH the «oi1(In ]ii odiiccr of radinra Indeed, of an 
iiiitieliiulod ooild pioiliiolIon of Itfi KraiUH of radium In 
19LM, prill tIoiiMi nil will come from this oountr.v 
'I'woiitN fl\e uriiniH of radium Honnda rpilte little when 
compaied ollli the win Id production of an> other pre- 
clouH metal lJut when It la reflt'ctod that there exlata 


By Harry A. Mount 

the radium of commerce will he exhausted and that the 
annual produetlon will lai Kretilly curtailed 

The second objection U^moat easily dli»inmed of 
When at the outbreak of the World War the Importa¬ 
tion of radium from Kuro)ie waa cut off and mlncH were 
oiiened in Colorado and Utah, it wna aerloualy pni- 
tioaed III limit Uie use of radium to medicine when ex- 
juirtB predlcUid that not more than UK) Krania of radium 
ei.iild he taken from the camotlle deposits there But 
more than that amount has already been taken out and 
the visible supply Is greater than ever before New 


Bohemia. While pitch blende contains from 30 to 70 
tier cent uranium oxide, from which the radium is ex¬ 
tracted, It always occurs In amall pockets In widely 
separated localities so that It Is merely a by-product 
of other mining operations and no steady supply can 
he asaured 

It is natural that pitch blende should have been the 
first source of radium as it was the power of a piece of 
this material to affect a photographic plate^ that first 
led the French scientist, Becuuerel, and later others, to 
believe tliere was present some substance capable of 



111 the whole world only Hluiut five ouucch of extracted 
radium, the production of nearly an oiiiiie a jear Is 
large Hut whut will hecoiiie of this otiiiee of radium? 

Tills Is n i>ertluent question, for recently It has Iteen 
propo.scd that the use of radium be restrieted by legis¬ 
lative aetloii to medicinal uses The action Is Insiiired, 
no doubt, III the fear that so much radium wdll be used 
III I lie prisliictlon of luminous material for the fact's 
of watches and clocks and similar nses that humanity 
will he deprived of the medicinal liencflfs that would 
otherwise come from this radium Another fear is 
that the visible supply of the ores which now furnish 


deposits are being ctinstantjy discovered and within 
the iiast mtmtb prospectors have anuouuced additional 
deposits estimated to contain 90 grama of radium. 

'ITiere haa been a great* deal of siietrulatlon among 
mining engineers, ctunmercral users of radltim, Govetn- 
raent authoritica and others as lo whether the supply of 
ratlium would be continuous The present fields In 
Colorado contain the only radium ores In tbe world 
which are lielng worked commercially. 

Before the war this country went to Europe for Its 
radium This was obtained from pitch blende which 
came from the lend and silver mines of St Joachlmstabl, 


omitting powerful and penetrating rays. To Mme. 
Curie, a Polish scientist, and to her French husband 
have gone the credit for Isolating this suhstanco, 

The ore from which radium U rww extracted is 
known as carnotite and occurs In rolativa ahaiidnnce In 
Colorado and Utah where it follows gefadralt^ an enor¬ 
mous geological fault which runs through this part 
of the country. The ore contains hat frmfa ly, to 4 
per cent uranium oxide, but onoe located, can be 
mined by ordinary shallow mining proceos. 

Tbe largest deposits ao far discovered are )a PaMdox 
(Continuei on pope SM) 
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Spe«ding Up the lAiloading (rf Cars 

I N ail}' dliK'UMilou of trausportatiun 
probloma the aubjoct of loading and 
unloading alwaya louma up big In fact, 
more time and money are generally aiwnt 
In loading and iiulnadlng tbe carrlera than 
In the actual Journey, through lack of 
proper facllltiea at the termlnaU. 

Typical of the equipment which la now 
iK-lng Inatalled by rallroada with a view 
to apeedlng up the loading and unloading 
of their cara la the crane shown In the 
accompanying view The crane travels on 
a pair of parallel rails laid along the 
wharf On the transverse members of 
the crane are mounted two cara which 
carry their own control cages and hoists. 
These cars, traveling on Independent over¬ 
head rails, can l*e oi>eruted quite Inde¬ 
pendently of each other for tbe entire 
sweep of the transverse members. In this 
manner heavy loads, such as boilers, 
structural steel, large cases and crates, 
can l)e lifted off the cara on the barge 
alongside the wharf and placed on the 
motor truck, as shown In our Illustration 
The crane la operated by electricity, tlu* 
current being aupplled by two overbead 
wires which are tapi>ed by the two trolley 
[sdes which may be seen on top of the 


Steel Heat-Treating Furnaces 
with Flues in the Doors 

T mC boat treatment of ste<d has grown 
to astoundltig proportions, so much so 
that It Is an industry hj itself A splen 
did example of this Is shown by tlio ac¬ 
companying IllusIration wliicli portrais 
tbe heat treating furnaces In a large 
American stwl automohlle axle plant A 
distinctive feature of these fiirnacs's is 
that they have tlmsi In ihe disirs at the 
front to jirovlde sufflelenl draft to bring 
the hot gases nii to the doors and prevent 
cold spots in front of the doors These 
flues, three In number. In each door, are 
4 Vj Inches outside dlameler In the large 
furnaces and S'/j Inches outside diameter 
In the sraaller and extend up a dislanre 
of altout 30 inches from about 2 Inches 
above the furnace thsir In some of the 
furnaces the flues are built In the doors 
and others have a flue pipe in front of the 
door connecting with an elbow ihat e\ 
tends tlirongh a hole near the bottom of 
the door The flues can be equIpiK'd with 
lismpers if desired 

Waste gas passes to the back of the 
fnrnaei' and around a coll through vvbleh 
the Incoming air is delivered tiv the 
blower This coll provides a prehealing 
chamlier for the blast Back of the fur- 
nacea, which are arranged in a straight 
row at one side of the Imllding In line 
with the Interior building columns. Is a 
concrete trench 4Vj feet deej) In which 
Is located the oil lines and valve connec¬ 
tions to the furnace 

The quenching tanks are located with 
their tops on the floor level dlnsdly in 
front of the furnaces These have steel 
plate covers In the ease of the furnaces 
with hearths raised almve the floor the 
covers are drawn over and rest at an 
angle against the front of the furnace, 
forming an Incline on which work drawn 
from the ehaml)ers slides Into a quenching 
tank. 

Petroteum Produetf for Road 
Construction 

A OtiMPLICTK oil refinery, an experi¬ 
mental equipment for studying iqeth- 
orts of treatment and characteristics of 
typical eriide petrolemn used in hlghwa.v 
eonstmcflon and maintenance, has been 
built by the United States Bureau of Bub- 
llc Roads At ttie Onremment experiment 
farm, Arlington, Va, A TO-gallon stlU. 
small steam boiler, super-steam heater, 
Wovrlnt kettle, condensing coUs, air com¬ 
pressors, add a fuel oil heating system are 
tbe'wnlM Which comprlae tJnde Sam’s re¬ 
finery. Steam distillation la the method 



.\n electric crane with two hoiata which speeds up the loading and unloading 
of freight cars 



Furnaces for the heat treatment of steel, with flues on the front doors to 
bring the hot gases up to the doors and prevent cold spots 



OiwrHihi. 

Experimental oil refinery built by U. S. Bureau of Public Roads in order to 
study petroleums 



Interior view of the advertlilng motion picture projector and a phantom view 
of how it works 


emphived in determining tbe reliitive 
ii)ii(lt)nildlug values „f petroleums iiii- 
enrllied from the fields of California, 
'iexiis, and Mexico 

As fresh coutribiitlon lo the study of 
liitiiniinons materials, the preliminary 
tests ns eondneted in this exiarlmeiital 
letlnery liiive value lu the aiipllcjitlon of 
results to higlivvay construction and maiii- 
Icmiim' 'ihe volume of iietroleum as- 
Iihalls, Including road oils and flux, userl 
for rond-hulldlng purposes Is of Increas¬ 
ing exininsion, the latest suitislns indl- 
<iillng an annual (onsnmpllon of .■i;7,77.’> 
shoit Ions of domestic petroleum and (WO,- 
J4-1 sliiirf tons of Mexican petroleum, 
ie|iiesenlliig n tolal value of $17,7.’)!),.124 
Suite (liming Inlo prominence In 1012, the 
pelrolenin olilnined from Mexican fields 
has gained Ini reusing favor as a iiroduet 
eniploved In liiiildlng highways, while the 
u.se of domestli pi trolenm has decreased 
in eonsumptloii for this specific purpose 
III reierit veiirs lleiiic, the slgnlfleance of 
liichldlng the three tvis’s, giislilng from 
wells in CiillfonilH, Texas, and Mexico, In 
the oilglniil liiTestigiitions as undertaken 
at the Arlington (Jovernmeut farm 
(Jieiiter deiisitv of Jlexiean asphalts 
was proven liv flic tests Asphalts up to 
200 penetrntloi) iirodmed from Mexlean 
pelrolenin sliovvisl a speelfle gravity nf 
0 02 lo 0 03 lilglier than that of California 
jirodnels Tim dlffercnee is considered 
greater than is npiiareni in flie figures in- 
asniueli ns a California asphalt of the 
same melting jiolnt is much harder at 
iiornml temiieruilire than the output of 
Mexican oil fields Steam was passed 
tlinaigli (lie siill at a rate ealculatisl to 
innlnlnlii a constant ratio of water to 
oil distillate III tbe How from the con- 

Motion Pictures Anywhere With¬ 
out Operator or Screen 

A .MAClIlNi; that transforms the mo¬ 
tion iiietiiie into a simple and piae- 
tlenl medium of expresston for advertis¬ 
ing, demoiisfralloii and edneallon has lii'en 
developisl during lale vears to a slate of 
real iiriu ih niillltv In lirief, siieli a inii 
(lime is antouintle it does iiol need an 
opeiiilor. It sliows .i enntmiions piilnre 
it eiili lie used in a llgliteil room 

'Ihe mei liniilsni of the uinehlne in ques 
lion Is quite simple 'I'lie Him Is plai'ed 
ill pnsirloii n hiiitoii Is pressed, and tlie 
piojeilioii hegins and (oiitiiines until the 
inrient K turned ulT 'I'he nieeliaiilsiii is 
eiitlosisl III a steel caliinet the iipiier por- 
Inili of w lilt li loniis II sliadow-liox Baik 
in this sliadow box is a screen, and on Ibis 
streeii IS shown a motion picture altout 
two leet square Siionld a larger iilelim' 
nil II waii or si reeii he desired, it is merciv 
iievx'ssan to o[ien a door at tlic rear of the 
eahmet and iirojeet tliiongh tills opening 
It will he iiotetl in the iiliantom view of 
the luaehlne that a jirlsm Is Included In 
ilie iqilieHl system so as to tiend tile 
ravs at right angles from the lamp 

I'he motion picture apparatus pro]s-r 
eonsists of an Inenndeseent lump, lontin 
lions and intermitteni raovemeiits, levolv- 
iiig shutter and lens svstem A small mo¬ 
tor furnishes the diivlng jiower Tlie 
film is made In tlie form of a lonflniions 
licit in eeinenling its two ends together, 
and as mmli as .'{IKI leel can he handled 
Tlie Him Is (ontaliied In a litige dreuliir 
magarine wilh Ihe exieption of a sinnll 
loop passing through the iirojeethm apiui- 
rafiis This arrangement lierinits of the 
< oiitiiMions projeellon of the Him without 
attention A safetv switdi cuts off the 
eh'( trii (iirrent and sliqis the niaehine In 
(n--e Ihe Him slnmld hieak ’I'hi' steel eiih 
liiet lilts as a lire in oof booth, nltllongli 
Hus IS not neiesMiiv when the "Wafetv 
Sliindnrd ' or non liifliimmahle, non expio 
slve tv|ie of him is employed in contindls- 
tiiietioii with the nsnal I'ellulold Him such 
ns Is emplovfsl in the fire-proof bootli of 
motion pit tore tlienters 
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The Battleship and the Junk Heap 

1“^ llir Battit'shijj Still the Backbone of the Fleet Or le It Being Replaced by Other Craft? 
By Lyne O. Battle 


O l li CiltlNli (iiiimn- ,111’ lii'tumi lilt' itml tbr 

ili’i'p Mill M’li oM'i ilic ijiii-111,11 of s( ruiiimiK tlu'ir 
Lii’.if liiiltli'-liiiis anil |iiI iiiiililt; im fiitmc wiir^ iii tlii’ 
.ill nr iiiiiliT till’ -I'll II- liiii'-i of I'liiiimunlcalliiii nn' 
-II \ Itiil to till' III IlMli laniiiii’ ttiat lUi' iIi'-cuhhuhi of tin- 
11,1 iitM Mini ili'iiii'rir- of iho lainIt'Hlilii liiiM' mititrnllv 

iinllsi'll llllllll illli’Ii'Sl III Mliulllllll 

I 111.' lioill Ilf llli' ilihi 11—loll [ills liiM'ii felt ill Aineiifii 
Mill ^’nv,^ I ii'inirl iiiciil liiiM lit’oonii' ho luticli liitorobloil 
rliiil IiIkIi itiiikliii.' iiiiMil ollicii- hH\o U'cri ciiIImiI tiimii 
III iiKtilv lii'fori' till' Nmnl I'oiiiinitU'CH of CoiiiiroH-. 
'Hill till' Naval lii'iit'iiil Hoaril Iiimo inaili’ a rppiirr on 


till' Jtiltl^li Ailmiralt.v, who knew ii wiih (ontnirv to a potlo lioHi 
1*1) 11*1 oKiii/,011 ))iiiii'l|ilr> Ilf lm^nl wHrfnii.' rlmt Hhlps iinttli>Hlii]i 
cniiinit III' iiM'il nttiilti'-t Hhori* fortiliiatiiiti« nor lan «‘vt*r, with 

thi'v he iiHCil In (‘iintiiied K|iiiot'S wlii'ic ailin'In)hig Hiih mill this w 

niiiinu'H have an iipiinrtnnlty to lav thoir okkh ” The tnke cnre o 

other three were Umt early in the war, liefore the pam- firotwt the 

vane wan jierfeeteil If, therefore the leKHone of the erulser. I'l 


peilo hoai in the iilnetieH, the illHapjienraiice of tlie 
iinttleHliiji wnH preilleted l‘roBn*HH uii8Wert>d, how 
ever, with the (leHtm.ver to drive off the torpedo-bon I, 
nnii tins WHS followeii in turn b,\ the fast cruiser to 
take cnre of the destroyer, and liy the hattli-cruisi'r to 
protiH't the viin anil rear of (Jie battle line from the 
cruiser. 'I'he noruinl fleet then aettlwl down to liattle- 


iniiller pnrt OKalnat the hip ahipv in the future the fie 

Ol the five eaiiital shiiis mink b> sulimiirlnes two were It, wai 

I tile 1 inrdanelles, conflne<i, in a aenae. to a ainnil area 

hiiH offerinp the hIow Hnhmerged ernft an ojiiMirf unity which 

II attaik them The other thrw hnttleslilps were tor eoutro 


' mine ahould jilav a ahipa, battle-rTuisera. liplit irulatTH and deatroyera, aud 


the fleet that eoiilil throw the nioHt metal ami hit with 
It, was the one that iiiuld win 
U, farfenn/tf'i Attaik —Next came the sahmurlne 
which aouie prophets so.v will play the uialu rAle lit 
eoutrol of the sea lu the future Now, l(K>klng again 
to the lessons learned In the war, not one capital ahip 


1 wlwther thi'v in n proj>erlv aereene<l fleet v 


a damaged by a torpedo 


spent on -nlinmrines, 
liomliers, the liiiiril! 
ilri'iidiniiuthl will lie 


(1) It) giinllre in Meet in I ion 'I 

(2) lly forfiedoes In Iteei notion 1 

f3) »y mine r. 

(■1) Ry suhmariiies Ti 

i.N) Ry Inteninl explosion 2 

M!) Ry torjMMloes or lioitilis Ironi Hinrnfl 0 

Now of the five shlfis that were vletiuis of mines, 
VO were lost at the Pardanellea where they were 
nt over the protest of the ranking naviil offlisT at 


well' SI ris'iiisl h\ anti suhniarlin' i raft when Ions' from a siihmarlne diirlng the whole conrae of the war 

riiie attack was made on the BriHah 

' . ■■■ ■ - - - - ' ' —. Fleet by Wedlgcn, nnlveraally admitted 

to lie the liest man the Oermans had at 

r HE Jiscussion which n raging over the c/ucition at to whether the the time, hnt the submarine was rammed 

battleship is "doomed" or not makes one think of the problem of and sunk and the capital ahl|ts suffered 

‘he immovable post and the irresutible body. The trouble with the damage 

mts U that each of them U given to exaggeration—overstatement 

arguments for his particular side of the controversy. The battle- '"rn"™ Us «ck f 

. j j t. • ,11 L LL I a , m .r ^ track, and is commanded by 

not doomed It is sUU the backbone of the fleet On the other jron-nervetl skipper like Wedigen, then 

war beneath the water and in the air is coming along by leaps and It may tsune within range and take Its 

i. Of this there can be no doubt whatever The battleship has toll, It the anb is off the track of the 

le foundation of the fleet from time immemorial It is the founda- d**<*t, however, its alow submerged speed. 

our modern fleets. Wisdom dictates that we should bold on to it; while riiunlng sllenOy. will not pormtt It 

hi demands that we shall recognize the increasing efficiency of the attacking iXialUon If 

"'{"'I 'Ti°- "“■'r',*""'" T rv“ s X rrirr .i; 

e the battleship to the junk heap a for the future to decide. To a„,I ,hot the big abtpa need to 

t this has happened already is to beg the question .—THE EWTOR. do is to avoid that locality, lleanwbile 

the proliabUltles are that the fleet acreCu 

--- - -"I* ■ -Li will get the aulimarlne. 

S. Attack from the Air .—^The other 
doeii, but It is known that no capital Mlilpa, erulsing In plaiK* from which the dreadmiugbt is to be destroyed 

fleet with o profwr dwt sereen, were lost js aliove water, Here the-(ofm of attack la to be by 

No remarks need !«■ made cuuei'iiiing the two ship* torpedoes or lairalis launched trim airfdanea. This was 

lost by interna) explosloo—the aimwer to that Is u never tried l» the World War, Tt Is reiiorted that, re- 

mori' htalile, more carefully made powder cently, in Kugland, a toipedo attack from altpUmawas 

'I'akiiig out the five battleshipa lost liy mines, the five made on h squadron of battletshlps. Five out 9t etgbt 
lost by submarines, and,thy twot’h) luternal explosion, of the ships were bit with ooUalialble-bead ttnvodoes. 

on the ground that a more egfiert knowledge of naval The fleet was at anchor and there was no bactleahip 

warfare should prevent these losses in the future, It screen of dcatroyors firing at the planea Which lauhoM 


r HE discussion which is raging over the question as to whether the 
battleship is "doomed" oi not makes one think of the problem of 
the immovable post and the irresutible body. The trouble with the 
disputants is that each of them is given to exaggeration—overstatement 
of the arguments for his particular side of the controversy. The battle¬ 
ship IS not doomed It is still the backbone of the fleet On the other 
hand, war beneath the water and in the air is coming along by leaps and 
hounds. Of this there can be no doubt whatever The battleship has 
been the foundation of the fleet from time immemorial It is the founda¬ 
tion of our modern fleets. Wisdom dictates that we should hold on to it; 
foresight demands that we shall recognize the increasing efficiency of the 
bomb and the torpedo. Whether the new modes of warfare are going to 
iclegaie the battleship to the junk li<!OP « for the future to decide. To 
joj; that this has happened already u to beg the question .—THE EjBTOR. 


No remarks need !«■ made i 


e easily seen that the war le 
s the main factor of sea |iOwe 
ail) study uf the question « 


lessons point to the the torpedoes The fleet was not underway go that 
ier iadlTldual ship* would have a chance, by a tagich of 

ns to whether the tfae halm, to avoid the torpedoes seen In ttte water, a* 


tiig-giiri shi]! Is ivbsoletc, attack on it from three planha ' wg* done at Jutland. 


1 Surface .tftocA:—Studenta of naval affairs will ditions to, be t 
rememlHT that with the advent t-f the modem tor- i 


We raugt bear in mind that te an alnflaaw attaek vm 
a fleet with toepedeoa, there are aevaral diflknflt mm- 
ditions to/be met: (t) The ptage anat be eoly a 
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wur ItiM tin Fit { 

SttoT I 

W UHHh: cUmttJc comU- 
tlooi, »ucb as prevail 
In the flreat Plains region, 
exercise a deterlerattog lu- 
Anence oii silos oornttmeteil 
of Wood and the remoteuess 
of (arms rendera almost pro- 
WUltlve the transi»ortatlou 
of material eiiterins Into 
the erection of mssoary 
silos, subterranean contain¬ 
ers for preaervlug ensilage 
ure gaining favor. IMt silos 
ate a^ptable to the Pan- 

bandle of Texas, where the ....... 

factors above-mentioned op- ^ 

crate, soperlndueed by the ”""1"“ ! 

rheopness at construction of underground or pit silos and tl 

underground storage-honses 

tor the preaervatlon of large (luautltlos of cattle food jiioj-wl In keeping tlie w 
While a pit silo Is a “hole In the groninl,' It Is some- earrler or truck conve: 

thing more If It meets the nopilremeuts of retaining sHo Is s purl of the i-ipi 

the freshness of silage for stock during the winter pit Is dng and is used I 



pit silos and the machinery for handling their contents 


iig the Willi iiliiiiili and suKKith If a 
■k conveying silage aw ay from the 
r the lapilpment It is built hefon' the 


months As to soil, the usual speeinentlous nn' Firm \ailng the ensilage eoutni 

laud, well-drained, eompurntively dry, and free from have been exi nvated the 

rock^ and suitd strata. Prellndnnry tairings will do- thick with n mortur coiiip< 

termlne the eharaiter of the soli, and the depth of twt< parts elean sund T 

Hie silo Is gogcsl by the iitimlMT of aiiiniHls to lie fed, Innirs lnter\eiiiiig Isitweeii 

the containers rarely excts'tiliig .'«( fia-t A pit silo UVoiftswc't 

having an Inside diameter 
of 15 feet Is compupal to 1 h' 
snfflelent to winter SB heail 
of eatile. allowing -W laiunds 
to Uie head, or for 8ft aiii- 
luais, allowing 80 pounds to 
the bead 

The trench tor the eurli 
of the alio is marked off with 
n marker, the trench being 
t: feet deep wrttbln these tw o 
outlined circles. The trench 
Is ti to 8 incliea neross the 
to|i The Inside wail is pei- i 
liendicular ami smooth, and 
the Isittom level The tsiti- 
ereic jint Intti the trench 
foriim the enrhlng at the top 
of the silo This curb of 
concrete will serve as a 
foundation upon which n 
light wall and a cover ma.l Uft. Yollnw pine stump In Walton Oiunty. Floilda, avallabi 
lie built. After the trendi .oiitiscnd with » Miamiii to 

Is completed it Is filled with Converting stumps Into turpentine, j 

water, permitting the mois¬ 
ture to soak Into the soil The concrete is then pliieod. Distilling 1 

its composition being one part cement, two parts sand, |~\i.'<TlLl-ATH>N pliiiits 

four parts gravel, and the netessary iiuuntlty of water LJ and Klorhla ure toiivt 

tlneo the concrete eunstltutlng the curb has m'ttletl— trt>o hrauebes, (hljis and si 

three days having elaimi^l—^the digging of the pit Is A studj of the chemistry 

liegan eutes their ptisslhlllty of 

The soil Is displaei-d, the digging ts'lng straight down I’d different prodnets—tnrii 

from the inside of the curb It Is Impt’ratlve that the for pine oil, etc. 

wall lie pcriH-ndlcular and smooth, otherwise (should The stumps are tiansf 
the wall extend outward) a free air space conspires to botli by dry oiid steam ti 

s|sill some of the silage. A pltiiub line Is usuallv ein- deiu-rllii-d ••fat" or “llglil ' 


A new iiroifSi 
iieiiig ft let! On 
oliserving ttio di" 
stumps on eiit-o 


ulzlug the possibilities of 
utilizing stumps, Is signing 
(ontrnets for clearing the 
land The cut-over areas in 
I lie Mouth, expanding into 
millions of Hires, are dotted 
willi sluiniis These ure 
sjinee-eoiiMimiug as well ns a 
liiiidranix' to a widespread 
use of iniiirovisl ngrleultural 


rial into tunientiiie, rosin 
,ind other valUalile prod 
nets the expense of eleuruig 
Hie waste acres is eonsidei 
iililv minlulizeii The 81udi|ih 
are mmliersome and beax» 
liiivliig tap riMits which la-ii 
etrntp dei'ti into the soil 
The (‘list of removal is eon 
sldenilile Heretofore Ibex 
even w hen uproori>fl as a whole 
In distilling jelloxx pine products Is 
of tlie large auiomolillo eoneerns is 
lopmeiits with u xiexx lo utilis'aitlini of 


in' Firm xallng the ensilage eoutalin-i When live or six fei't stumps on eiit-ovei lands 

fn'c from have been exi nvated the xxall is jdasiereil one inch 

» will do- thick with n mortar composisi of one imrt cement and Turning the Idle Automobile Into a Farm Tractor 

depth of two parts elean sand Two coats are essential, two rpHKKK Is nothing deeldedl.v new in the Idea of 

to lie fed, lionrs Interxeiiing lietweeii the appileiitloii of Hie tirst 1 hnvlng tlie HUiomoliile si'ive as a farm tractor in Its 
A pit silo iCitnUitiK'tf on ptifli' .ijfii ■.pare no iiients biii flu fm ( lenianis tliat lioretofon- 

nmiiv of Hie uttemiits to tins 



a and other valuable produrls 


Distilling Pine Stumps 

IMTlLl-ATluN plants liKUteil in .Noith 


Tlliig |ilue hlniu|>s, discarded Hon of plating flic i 


>0 liraucbes, (hljis and shavings into nst'fiil prislnetH 
studj of the chemistry of yellow pine stumps indi¬ 
tes their poaslhillty nf conversion into as many bh 
dlffercJit prodnets—tnriientiiie, thareoiil rosin, wooil 


The stumps are tiausfoiiiied Into salnlile nitlelev 
tiotli by dry and steam distillatloii of the popiilnrlj 
ilesK-rlla'd ••fat" or ‘‘llglil' xxoisl (hie eouipniix, leixig 


1 .Manx slieli selietnes 
taken the form of a 
I inaxx tractoi wheels 


le.ii XX heels ol the nntoino 
lull’ an iiiovideti xxitli 
sproelo'ts which, operating 
In eon Inin tloii with t Iniins 
ilrive tio' large rear wheels 
of the carriage or elnissm 
Ilirough I (Slut t ion gearing 
The xxliiH'ls of the nntomo 
hilo Si'ixe as (Ijxxheels wllli 

tins iirniiigenient 

\s will tie noted In the 
iieeoiiipnnviiig Illustrations 
he ('III Is inn up on the eai 
1 111 plios' 'I’he entire opera- 
iihile mol iilliohiiig the (haiiis 
es '1 lie liuelor thus fnrmed 



JifiaWriHlf on qpMial tractor cbaaoii and ready to do oarvic* aa an emdent farm tractor as shown in the second view 
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The Motor-Driven Commercial Vehicle 

Conducied by MAJOR VICTOR W PAOi M S. A. E. 

I* (iivoud 111 I Ilf ivierrmi) of preHent nnd protpeeitve owners of motor Irucks and dtlwnry wagons The editor will endeavor lo answer anv 
qui’slion rrlaliny to mechanical features, operation and management of commercial motor vehtdes 



Motor Trucks May Change TrafiSc 
on Short Line Railroads 


New Double Dump Body 

D Vltl.\<! Uio lit l)iiHln<“iH <1 

Ixi'sKion ni>w hujipllj' drnviliiK to 
<’loso (ho t'liKliipprn of II tnillcr man 
fiKtmlliK company have itcrfci ted ai 
arc now piittlns on tlic market n nc 
two way aide dump liody couHtruciiMl a 


around In narrow allovs fifth, simple 
hoil.i construction, nssurlns complete 
discharge of the load, sixth, loadlnR 
od)jc from Rronnd, yard laxly 50", 
S^-iard l)od» I"-’" xctenth. when Itody 
Is dumped the lower ed|tc of IuhIj clears 
the dtirnpaKc, ciuhth, Ixidv Is under con¬ 
stant (ontrid of calilcH lticicti\ climlnat- 
linr the Inmpini: off of the IhmIv from 
the tialter ninth, ipilck operation, ns it 
lakes onl,t flfit seconds to raise the 
h(si\ to (omjdcte diimpiiiit position and 
after dnmpiiiK the hodv relnrns to Its 
hoil/onf.il position h\ irnultj , tenth, 
llcht weliihi of the entire ontlK In com¬ 
parison with the usual drop frame con- 
sirui'tioii, whhh will jiermit hauling by 
mules or horses as well as trucks 

Wheels Require Inspection 

F x I I l')'l owiit'is niitiiralU h.ne among 
tlieii diUets the good the hud 
and till' imlllTeietit And sinee expel t 
NUperMsloii Is, therefore, Indlspeiisahle 
the sertne miiiiuger Imsoiik's responsl- 
Ide for keeping the ei|Uipuietil tii Hrst- 
fla-s iiiiiihiltm If Ilf is a eouipetent 
m.in, a huge slinre of his time will go to 
motor trmk liispeislon beiause this la 
the oiilv win he lan deteet minor tnni- 
Ides III tinii' to keep Ids miu limes out of 
the re(ialr shop Kveu this sot vice mnn- 




The double dump body as it is carried—low enough to permit ready loading, and in ralaed position for dumping 


powerful gasoline motor tiiuk It In 
eiiulpiH’d with a i oniinodioiis Imd) which 
seats thirti-foiir laisscngi is < oiiifortalilv. 
Is well heated itiid eli'cri ii all\ lighted 
This liodv is iiioiiiited on a 'Ji<jton 
motor trui'k, manufat tiircd In a motor 
iniek eompaiiv of Wabash, liidliiiin 
The wheels are the same iis on regal,ir 
tracks, hut instead of ruhlier tiros, 
flanged Iron tires an‘ used, wlih li an 
the same ns those iisisl for the pony 
wheels of the Inigesl Inisimotlvcs 'I'he 
rims are about one Inch thick 

The truck mils on selaxliile time, 
and is hauling almost capacity loads 
it arrives at Wlnehesier at t) 5' A M 
and leaves nt 3 1’ \I I'nssengers are 
most enthusiastic over the new ear, and 
prefer It to a regular passenger com h , 
there Is no smoke, no dust, no eiiideis, 
and hut very little noise The Winches 
ter and W'estern Itnllroad has nlreaili 
annoiiiKSHi a "theater special” run for 
the truck every Wednesday nnd Satur¬ 
day evening, and the ear will ho nvniln- 
hle tor special trips to town on any 
siteclal oecHslon which may warrant It 


cording III a lomhinatloii of Ideas of the 
engineers of tarlous cities The jie- 
enliar eondltlons utlaehed to ash, rub- 
hlsli and gnrlMige removal in miinlelpall- 
lles have been given due eonsldernrloii 
in the design of both trailer and liiKiy 
Tlie comhiimtlon of trailer and liody is 
covered h\ patent We know that our 
reiiilers will Ik* interested in this trailer, 
as HO far n lot of iniseellnneous piiiilp 
meni has been put In opi-nUlou for the 
imrpime of giirlmgr nnd ash hauling 
which ns far as we can ascertain, has in 
no ease been entirely mieeessful The 
eijiilpment deserilied has lieen tested un¬ 
der the most si-vere conditions over a 
Iierlod of seieral months and it has 
stood ii|i under Ihe most extreme condi- 

..islanding features which cover, 

ns far as we are able to ascertain, all 
Ihe reipiliements of the city engineers 
ill innoiis (it'es might he briefly stated 
as follows Kirsl. low price, second, 
lelerehniigenhllity of the trailer c<j[nlp- 
meiit with other hoilies for other uses; 
third, simple coiistnietlon In both trailer 
and tssli guaranteeing low rate of de- 
prefiatlon and long life, fourth, possi- 
hillty of operating trailer and tnrning It 


ngi’r with all liis meehatileal knowledge, 
often will mcrhwik the wluxds The rea¬ 
son foi tills la|ise Is simple enough 
ftarrlng aieldents, this man may liaie 
liniidled motor trucks for years without 
a single wheel reimirlng job The very 


fact that wheels stand up so well causea 
him to lake their good perforroatice for 
gninteil ami leave them out of his ia- 
spei'tlons Just as instruction books on 
iiiolor trucks leave them out of their list 
of iieeessarv attentions 

other parts suhjeeled to pujtiahlng 
duty demand exinmalve upkeep. Not so 
with wiMMl wheels. All they ask Is an 
occasional csiat of p(0Bitf,4d(,Reserve the 
woihI grain from the tiMmimta. If this 
small attention Is given promptly when 
iiWHltHl, the wheel will perform almost 
Indertnitelj Occasionally the huh Ixilts 
reipilro setting uii, a few minutes and a 
handy wrench Is all that Is necessary, 

RoUino: Fish Market Latest 
Commercial Vehicle 

O NK of the reasons advanced for the 
high cost of food prodmts Is the 
niinilKT of stejis nerx'ssar.v In tranaport- 
liig them lietween the source of auiijily 
and the nlfltniife consumer. If this la 
true, i«>ople In the vicinity of Atlantic 
('itv should 1 m‘ aide to olitaln their sea 
fisxl (It eoiisideralily less cost than i>eo- 
pie tan who are not servetl liv the rolling 
flsh market llliistruted In oceorapaiiying 
exterior view. 'I'liis aulomolille flsh 
niiirkel Kuiiiilles fresh flsh to various In 
hind towns ant] uses Atlantle City as a 
headiiiinriers anil ois'rntlng base ’I'he 
tniek ImkIv has spacious show windows 
mill Ik firoi hied with a refrigerating 
system that keeps the flsh in good con¬ 
dition A supply of over a ton of flsh 
eiiii 1 k' (iirrled nnd flve or more patrons 
can he waited on nt a time Inside of 
the eommodloiis body The Ideals of the 
mislern shop keejier are rarrlisl out litas 
much as the store Is i lean, eleetrli'nllv 
lighted and tsptlpped with modem cxmi- 
piitiiig Hiales nnd a easli register 'l'h(' 
extenshe body sides isTUilt the enter¬ 
prising merelianl to advertise his wares 
In an nnmisliikiihle manner and to prts 
eliilin lo nil yyho rare to read that they 
oiler,ite their own Ashing Isiats, bring 
ttii> prodint directly from the produtsT 
to the oonaumer and as an added In 
duceim'iit they intimate that there Is no 
middleman's profit though they do not 
go so far as to state wbelhor or not the 
customer gets the beneflt. The natural 
Itjfereiiei' would be that communities 
servixl by this enterprising flsh <"om 
pany not only pris'iire sea food of gmsl 
tpinlltv hut ohlaln It nt pi lees which 
make the enterprise mutually profitable 
This In an upkeep cue 



A mobile flsh market is the latest eomawrcial body ap^catton 
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Aittil U, 1021 

A N«# Form el 
Propnlekm 

(ContinufiA from page SOJ) 
tiirouxh A dlvldMi and paNfies Into the 
impeller through the unmaeked portioDs 
of the holea In the sides of the drum 
This Internal drum ran be rotated about 
the Impeller shaft by means of the lever 
shown and can be held In any desired 
poaltloB. When It Is set as shown In the 
drawing, the orifice for the discharge 
stream la of maximum area and the 
jMimp Is set for full speed ahead If the 
drum be rotated clockwise, the effective 
area of the discharge port and also of 
the Inlat ports la reduced Aa a conse¬ 
quence, the volume of water handled by 
the Impeller and the aimed of the vessel la 
lessoned. In the extreme position, aa 
shown In dotted lines, the Inlet porta and 
the outlet port are completely mosked, the 
impeller merely chums the water inaldc 
the casing, and the engine Is prnctlcjilly 
relieved of the load. Consequputlj, no 
mechanical dutch la required between 
the engine and the pump. 

Now, let us suppose that the Inner drum 
la rotated antl-clockwlsc from the posi¬ 
tion shown In the side view The effect 
is first to decrease the nutlet orifloc and 
throttle the discharge stream The con¬ 
tinuation of the rotation reaulla In the 
passageway A being Increasingly o[>eued 
by the orifice In the periphery of the 
drum, while the unmasked ixirtiona of 
the side orifice remain substantially con¬ 
stant In area In this condition a portion 
of the discharge stream la sent rcarwanl 
and a portion forward through the pas¬ 
sageway A It the movement l»e continued 
a point will l>e reached at which the mo¬ 
menta of the two portions are equal and 
the vessel will remain statlonnrj’. al¬ 
though the engine is running under full 
load Still further n)tatlon will result lu 
the entire discharge stream being deliv¬ 
ered forwardly to A, when the propulsive 
equitnnent will Immediately develop full 
speed astern. 

Since the two pumps are controlled In 
deiMnidently, one may he hoi full ahead and 
the other full astern, and the lK>at can bi> 
turned within its own length, In fact, 
the course of the vessel can Xm ojiitrolled 
by the pump only. It s<i deslrinl lu its 
Investigation of this very Interesting ex¬ 
perimental boat. The Engineer found that 
the speed developed at 9.’K) revolutions and 
7^ brake horsepower was .'id knots, and 
the calculations by Mr. Hotchkiss, the In¬ 
ventor, showed a Jet eftl<'lency of TA i)er 
cent. He assumes the etflclcncy of the 
pumps at IX) IKT cent, and tlius arrives 
at a propulsive efficiency of 00.7 per cent, 
Taking the engine eftlcleney at 75 r»er cent, 
the over-all efficiency works out at 49 8 
per cent. This, The Engineer rt)iigldera 
would be a fair showing In a vessel pro 
pelled by the old screw pro|)eller, iil- 
tbougb our contemporary takes no re¬ 
sponsibility for the data on which the 
calculation Is based. 

It should be mentioned that the pumps 
can be arranged to draw their supply of 
water from within the hull, in the event 
of the vessel being holed, and If the 
pumps are capable of handling lu twelve 
seconds or so, as la claimed, a weight of 
water equal to the (Baplacement of tlie 
vessel, they should be able to salvage a 
craft la which they were fitted, even 
though It was very seriously Injured. 

Ctontany’s Brown Coal 

{Voniinned from page 304) 

From the driers tlie coal goes through 
pulverisers which reduce It to fairly uni¬ 
form slse; thence the powdered material 
Is shifted mechanically to a cooling room, 
flttwl with slanting fl<*ors or shelves ovei 
which It drops by gravitation; and ut tbe 
bottom of tbe cooling chamber the lignite 
Is la a condition to be handled by the 
brlquetlhg preasos to which It Is led di¬ 
rectly. The presses are of the open-mold 
ptniwftff type, which subject the pow¬ 
dered brown coni, containing about 16 


NEW BOOKS, ETC. 

PsBsoNNKL Adwinistration Its Princi¬ 
ples and Practice By Ordway Tend 
and Henry C Metcalf, Ph.D New 
York: MoOraw-HlU Book Company, 
lOliO. 8vo., 638 pp. 

The fttllaciouH but atlll dominant formula, 
that rvaults are directly proportional to the 
power of enforcing obedience, falls to cover 
the complex relstlonahlp between managers 
and managed. We glimpse the fact that the 
quality of the obedlenco ae determined by the 
mental reactions of the managed la overwhelm 
Ingly Important—economically aa wall aa so 
clologlcally, If Indeed tbe two factors are 
ever aunderabe In '•Peraoniiel Adinlnlatrn 
tlon'' we nud a aane balancing of these conatit 
uenta, a compreheualve aurvey of the Bold, an 
etaluatlon of educational and health ole- 
meiita, apeclflc reaearth, the coUrdlnatlon of 
departmental and Joint relatlona Vital topira 
are logically grouped and auggoatively handled 
for the benent of students eiecutlvea and em- 
plD\ers The best practice from Innumerable 
HOurcea la Incorporated In the volume. 
lUM.cT-CtiaaE'.’T Motob and Gbnebator 
Twu'kucm By Tbcmlorp S Oandy and 
Elmer C Schacht, l.t .1 O , U.tl N U.F 
New York- McOraw-HlH Book Com¬ 
pany, 1920. 8vo ; 274 pp.; Illus¬ 

trated 

This la In the main a compilation of the 
aimpleat and moat effertlve matlimla of trac¬ 
ing and correcting trnuhlca, preceded by ade 
qiiate deafrlptlon* of tbe varloua types of 
motors and generators, and their uaea There 
la also an analyala, from the operalor'a stand¬ 
point, of problema centering about operation, 

I are, and repair The Iluatratlone are nccea- 
aarlly taken from standard macbloea. but the 
liiatructlon Is so given as to be general, and 
applhable to the operation of all typea The 
queatlon, ‘What la the matter “ confronts 
the operator again and again . In giving a true, 
understandable answer, this handbook fills a 
dally need 

AmEEKAN MAtHININlM’ HaNDISKIK AND 

Dktionaxy ok Shop Tebms By Fred 
H Colvin and Krtuik A Stanley. New 
York- McCraw-Hlll Book Company, 
1920 lOrao , 768 pp , Illustrated. 

Hliop and draughting room are not Immune 
from change, and Oil* third edition of a work 
that la treating many friends for itself takes 
the changes Into due consideration and adds 
much timely Information Mathematles lo-lng 
the heart of meebantea, the lablea and data 
here carefully aelected and brought together, 
some of them from almost Inaticsslble sources. 
Will soon pay for the elliow room they occupy . 
tools, processes and accepted prattice are 
treatwl at length , shop and drawing room 
atandarda, horse-power, Im-Us and shafting 
and shop trigonometry are presented In con 
venlent arrangement, and the Illustrated die 
ticiary of terms Is a valuable feature 
Mkchank al Hbawind h)b Hioh ScHooi-a 
A iVxt with Problem Layoutn B> 
Thomas E Fronch uml Curl I. Svenseii 
New lork. Mt-Hrnw-HIll Book ('<>m- 
puny, 1919 8vo , 221 pp ; lllustmted 
lu luany ways thia ta an exceptionally good 
text, and will be ret-ognlied us auch by the In¬ 
dustrial educator More tlion tbe ordluaiy 

using the dniwliig board and Instruments 
shape visualisation and desirlptlon arc rightly 

sltlons Include the teibnlc of tin- finished 
drawing, mechanical and architectural prat 
tlce, and graphic solutions and aliect-metal 
drafting High tv pages of problems cover all 
phases of the study, and the Instructions aro 
amply Illustrated 

Ht-Man and Indpstkiai. ErriciKNCTi. By 
Henry Cbollvvt, IMi U., D Sc. Preface 
by lit Hon IajhI Syilenhiun, F K.S 
NVw l.ork und Eondon C !• I'utnum’a 
SoiiM, 1920 12mo , 149 pp 
This short study «f the factors of efllclency 
recognises two fatigues. ' and the most Impor¬ 
tant la that of tho mind" Imrd Sydenham, 
lu hla preface, lays unrost at the door of our 
uegleet of tht psychological regulrcmente of 
the human maclitiie, and the author, whose 
Inslructlou at the I’lilveralty of Uindou will 
be remembered by many American oIBcers, 
writes us prartlcnl philosopher rather than us 
engineer Ills synthetic study gives brief 
glimpses of tbe broad field, and Is bot the 
foremnner of a projected volume that will deal 
more exhaustively with vocational adaptation 
and tralulng. 


Motor Qvebv Bi«i'ycia)™dia CMaclnnutl: 
American Automobile Hlgest, IIBO 
16mo : 129 pp., 100 llluatratltma 

A very large proportion of our people are 
pracHcally Interested In moforA Queatloni aa 
to causa and effect are continually arising In 


their minds The chaners are that you will 
find your pressing question of the moment 
formulated In this little handbook, and an 
swered to yoiii full satisfaction. Axles, bat¬ 
teries, chassis, clutches, rooting, lighting, Igni¬ 
tion, steering gear, transmission—In short, 
everything about the car Is explained In brief, 
simply worded paragraphs. 

Uydkai'ik' Tamikh By Gardner S. WU- 
llaing, M Am SwC E and Allen Iliixen, 
M Am S(H-(' K New York ; .lohn Wiley 
and Sons, 1920 Svo , 11.5 pp.; Illus¬ 
trated 

These Important tables, aeoompanled by 
brief exidanatlons, deal with gaglngs, the fric¬ 
tion of water flowing In pipes, sewers, etc , as 
detrniiined by tbe Williams Hnsen formula, and 
the flow of water over sharp-edgetl and Ir- 
regulsr weirs and the quantity discharged 
There Is a new chapter of additional data In 
this third c-dltlnn, and a graph showing the 
relations of the chief results both now and old 
These tables have proved their value lu fifteen 
years of use 

MfXKO IN Ukvoi tiTio-v By V Blanco 
Ibaflcz Trntialatotl by Arthur Elvlng- 
Btou iind .Itwd I’adin. New York E I’ 
Hutton and Coanpany, 1020. 8vo.; 246 
pages 

Ibafiei. caught In the “vertiginous" storm of 
a Mexican revolution, tells us how It all came 
about ITieae articles first appeared lu Amerl 

keen account lu which Mexican imclety, char 
aeicr. and polities parade before the wllfled 
reader Ilonlllns. Ohregou and Ootisalos are 
drawn with a sure hand, the condition of tbe 
country Is set nakedly before us, and In the 
final chapter, on Mexico s attitude toward the 
I'nlted States, amuatng and aerloua elements 
mix to define a altuatlon of which we should 
all have more knowledge 
A Manitai, ok the Timrers Ok THE WoKl.n 
By Alexaudor E Howard New York 
The Macmillan Coinpanj, 1920 Svo., 
•140 mi , KKl llluBtratlons 
This notable handbook la Intended to sup¬ 
plement rather than to supersede other worka 
The charnelerlstlcB and uses of all cummer 
clal limbers are alphabetleally cntalugued, pic¬ 
tured, and described Other malBrlal Includes 
Hie conversion and preservation of timber, 
sperlficallnns and condltlona of contracl. has 
lelt's tables, a classification of timbers ac 
cording to the country of origin, and a blbll- 
ograpby The section by H ritxgirnld on 
artificial seasoning, la a noteworthy feature, 
and there la an Index to scientific names In 
additluu to tbe general Index 
Ht-RyxcE Water Shpity op the Vnited 
Stati-h 1917 Bart I North Atbmllc 
Slo|)e Hrainage BusIur Wunhlngion 
Govornmont Brliitliig Office, 1920 Hvo . 
200 pp , 2 platen 

Data eollecied bv the (iiolnglcal Survey dor 

typical gaging station and Its (■qulpment and 


Ami-kii \n EtiRHUAN-iH Eroiii the .Stand- 
isiliit of the Consuincr Bv I, B Hn-k- 
hurl Eanton, Bu Tho Cbomloil Bub- 
Ilablue ('ompany, 1020 8v<i , 341 pp , 
lUustntlod 



finbl frlctbm und the lutolcniits and avateins 
dealing with them are discussed , following 
tills tome chapters on the demands of sin-clal 
machinery, from the Internal eonihusilon en 
glue to the atcoin railway Mills and plants 
of nil klnila are conslderetl, and testa, aJialv 
sea, and np to date specincatlnns are dealt 
with at great length Important tables ton 
elude tbe infiirnilug and helpful work 
The Coi OV17.AT10N op Nokth Ameihca 
1492-17h; 1 B.y Horliort Eugtmo BoUoii, 
Bill* und Thomas Maitliiiid Muishnll, 
Bh H Now Itirk- Tbo Matiiiillan 
('ompnin, 1920 8yo , ttoo pp . 49 iimp-- 
ICusterii Insularity may In to blame buw 
ever that may be. It Is a fart thnt most of onr 
works on ttiltuilxatlon are deyoted tti tbe tlilr 
toon Kugllsh colonies, slighting rriiiice, dis 
intssliig Npiilii with a word, and largely Ig 
norlng llollaiid, awedeii, Ilussln and Itenmark 
The substantial volume In band eorrecla thla 
narrow viewpoint and brings local develop- 
meiitB together as Integral parts of a com¬ 
plete picture It rehearses the whole drama 
of civilisation In North America, with strict 
attention to tlmo aequence and the compara¬ 


tive Importance of racial actlvitloa. ITila 
breadth of treatment la commendable, and 

aclouineaa of the multiplex factors that left 
us what we were at the close of the Kevolu- 
tlonary War 

Fpki, Oil, IN Tndhrtbv By Stophen O 
AmlroM, A B., EM Chicago. The 
ShHw Biihllahlng C-orapany, 1^0 Svo ; 
244 pp , tlliistrated 

The principles of fuel oil combustion and 
Its physleul and chemical properties are here 
outlined In a highly satisfactory inanuer 
There Is a comparison of coal and oil fuel, a 
chapter on colloidal fuel, and a long and 
valuable dlacnurae on distribution and stor¬ 
age (Hher chapters treat of beating and 
pumping . boiler furnaces, fuel oU burners 
fuel oil In steam navigation, locomotives. Iron 
and Steel manufacture, the producHon of clec- 
Irlelly In the sugar, glass, and ceramic In¬ 
dustries. the heating of hnlldliigs, and the 
making of gas The publication la timely, the 
theme well handled, and the appeal wide 

A CorawK in l-HvirKAi, Mathkmatkm 
Bv E M Siixeltn, M8r, BA Nw 
York atitl lA>nt1i>n lyongroans. Green 
iHitl (Nmipiiny, 1917 Svo , 472 pp , 11- 
Iiiatnited 

This thorough course takes cognlranee of 
the needs of the technical student The ds- 
dnetlvc treatment Is accompanied at every 
step hy graphic or arirhinellcal verification , 
Hie arbitrary system of symlmls is Illuminated 
bv tbe facts of experience Thus the mind is 
gradually prepared for the analytical methoda 
of differentiation, and trigonometry Is made 
comprelicnslblc to tbe earnest student The 
same method Is extended to tho mastery of 
definite Integration, and the best edncatlonal 
order of subjects Is followt>d, rather than the 
merely logical or historical order 
The Cekamk- Imh ktries 1'0(Kkt Book 
Jiy Alfred B Seuile New York 
Imiac I’ltinuii anti Sons, 1920 Ifimo ; 
207 pp , llliiHtruted 

Kriim various sources this manual takes in¬ 
formation that has been of practical aaalslance 
111 ibose eiigagi-d In the clay working, glass. 
Slid allied industries, and arrnng<-s It In con- 

data on water and stesin, briefly Ireata of me- 
chanlcB and dynamics, gives pertinent facts 

ami presents ceramic lalculatlons A bibliog¬ 
raphy and a list of ti-chiileal and other asaocla- 

studenta and workers 

Hu TioNABY OK Exi'ioHivEa By Arthur 
Muruhnll Bhiliiilolphia 1’ Bliiklo- 
tim’s Hon und C'liiiqmnj, 1020 Nvo , 
169 pp 

ITiose who are acquainted with Mr Mar 


be glad to note this up to-date dictionary, 



(overs Ibe strati gy nod grand tactics of the 
whole war Students and the general reader 
sbonld Und tbe ouHliie Invaluable as a ebeek 
against the mlaleadlng teiideney of phase 
study and as a guide in forming a clean nl nr 
ilerly enneepllon of the wavenetion of tbe 
forces employnl Tbe author’s nnalvsls of the 
battle of Jutland la a atrlklng instance of 
hla critical, descriptive and dodiictUe powers 
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Recently Patented Inventions 

Bri^ Descriptions of Jiecentiy PaUnted Mechanical and Electrical Deeicea, Tools, Farm lit^lemenls. Etc. 


PertainiiiK to Apparel 

UAUNUiNT I'AS'l'l M.K —It A Suammo, 

IlMl W 7»(li HI ^..rk N i' This 111 

ventioii him for IfK i m pro'hlf « coiiHlruc ^ 
tion which may hi iiihII) ntucb(Hl to the gar > 
ment ami which In oinnitimi will proporly hold' 

(he jrarnuMir whlh* jmfinirtlntf ciigogc -i 

nirut or cllnonirnm’incni A fuitlmr In I 

to provhii ri fnNtOM i In whiilt a hridge and j 
Intorlochliig fon^m* an um'iJ ami giving the; 

(iniNhed appennnirt nf d roundwl button 

SHOE KAKTENElt—n A 8 iiammu, lOit W ' 

7lHb Kt . Now 'iork, S \ Thin invention re j 
iatcK to a fHBlenlnB device which 1« cape i 
I tally udapti'd for ubc with aho<‘n An cdijecf i 
to provide a faxlcnep wherein a proper i 
cUaplng action U imh ured when flrat uaod. 
and nieunN are preaentod which will penult u 
readjustment of Ihe parlf* to maintain a 
dc^lrevl poaltlon nf the gannent faalemsl, and ‘ 
which will thcrelty autoinatlcnllj taki up any 
atretcbhis or dlKteiidlng of the material of the | 
nrtlole ; 

Electrical Ueviceti j 

SWlTOir Klllt M.ASfl McniTM — II M 
Kiiubt»xy, 0/11 Hrlxlit Him llnttiry ('n, .'IU)| 
lludaon Ht . Now 'iiirk, N \ Sloro luirllcu I 

IixrU (lit Invention rolntm to n iiwltob for 
iMti rinItlonllN oi i ontlnuounlr tloulni: tlio ill i 
milt of Iho tinttori nnil liimii Tho aoiioml j 
ohjool Is lo pioililo n ooinlilniitloii of imsh 

lull toil - • 

nro oiiiiiloyoil iiiili'pomloiil h foi iloslne Ihn j 
olroiilt liy oiignKoniont with llii lonlsct strip I 
wllhin (ho cnsliiK of tho Hush linht i 

STltnAOE IUITi:n\—P M Mauku. Itftl i.jfhii I 
Ilodford Avo ilrooklyii N \ Tlio liiwiilliin ' mwii ( 

hail for IIS ({I'lioial ohjiot In pioililo n (iinii of > j,,>i |h 
Jar covor whlih pininls of Ihi liool of tho i nmnnii 
oliv triilyti to ho ouslli anil igiilikh as< i rtninoil | 
nithniil n iiiiivliiu tho loiil nr tilling pluK this 
Is sooompllshiyl liy Ihi iiiukliii; nf tho ontor nf | 
transparent prossoil alass of sgioi iiil ili slan, 
mill within tho ooll nr«' two illstliiotly colored I 
arrows allnoheil to tin lorinliiol piists, which, 
sono as iiionns for ilotorniliiiiii: tho propor j 
lovi 1 of the plooirnliii 

KI.CCTRir HUITill—A M (,'nM.ii, ll> ! Now ^ork. 
lisaei Ht , Knst Oranao N J Iho ohjoct of I t,i provido 


chat in and lustvi, and also iiroililrs moans fur 
•eeuroly anchorluu « preolnuB stoiio in the 
pmugs of n ring, tho jiiniiKs behia protected 
from wiar, (hits dooronstng tho possibility of 
the loss nf (hi stinn 

TRAPF-K- RPCKSTKIt -(J IIrnbv, 85 
il'Aitlgny 8( , (Jiiol.i'o < anada It is tho pur 
pose nf this inroiitlon to provide a aytomatlc, 
aiitniuatlo and onntiniious rnalstratlon of the 
sotiiRl trafUo III liny point on n highway The 
ohjei I holng In prnilde an apparatus which will 



n- an liistanlmieoiis photograph of Iraltli on 
tlroot or road so that vehlolos of all Mpissls 
I ho pbutographed ns thoT pass a given iioliit 
mioh foTiii that the film may later ho used 
a porniniiont riM'onl ill oonniwtlnn wllli a 
ijeotlng dovioe 


nhjoi t. 


invention relates more particularly to a 
flauhle dot Ito adapted to eoclrcle the body and 
to be positioned lii such manner as to p 
elude accidental dlsplaccnieiit The device 
pnivlded with means for readily tying the ends 
of the tube, which tying servee the dpubte 
function of retaining air in the tnbe and 
properlv holding the tube arniirid the body. 

OLOTirnSblXE clamp—W a. Jrmnsox, 
1102 Quincy St, Palruiont, W Vs Among the 
obJeciH of this luvriitloii Is to provide a sim¬ 
ple, liioipoiislvo and oineiciit melal hook and 
eyo cliiiii|i which will elfoet n locking of the 
elotlies llm to the prop so that accidental dls- 
placeuieiit of the Hoc is positively prevented ; 
the only way In which tho line can he roaioved 
friiiii the clamp Is by manually removing the 
oy e from the hook 

ttiNrAlN'EU FOR CEDAR HHAV'INGS — 
J U i'liAiy. Hot 8.10, Orlando, Fla The In¬ 
vention relates to a comparatively small box 
which may hr plaoni In a trunk or clothes 
limn I for preventing moths from attacking 
tile (iothos The piiriHisi* is to provide a 
t.iliier which will allow of the eniMisliig of 
loilar shiivliigs to the air nt the same time 
preventing the abavliigs from being displaced 

8TUIIE «1UN.— It II Hi IIAII1-. dllu \V noth 
„ I Ht, .New iork, N 1 An objivt of the In- 
I veiidoii Is to piovliio a algn with a change- 
I able display to he mounted on the door and 
readable through the glass of a store door 
ho other iiisUtutlon baring public pnlniiiage 
I iiiiuounii whither or nut the store is open 
lIosisI, and to further itfiiiounee good will 


kve Chicago, III U is on 
this Inveiitioii to provide an mil 
whieh Is onpnhie of use in eases 

natural arm has lieen nuipiilate,l I weloomoiioss to oiislomers 

. sboiilder anil illiow m In li,r,„g „i„t loavtug 

ill MIDII lEU — I. A Kunii, I'ort (llbson, 
Ul8tflvwi|>r») ThlM invtfnrioii hu» tor ita object 
lo provide a HiuAll portable htimidiner capable 
of iMuiig carrltsl In the poikcl If doalreO by 
moans of which a cigai may bo almultauooiuly 
moUtonod niid iinprognatfHS with a flavoring 
l>y drawing a blast of air ladon with the flavor 
Ing through tin* cigar 


nrlKtciiil nr 
foicnnn «»•(*!ion 1 
with rohitiou lo tho iippoi nun 84 
hniMl H(H.tlo)t unlvorKivlh inovnblo \vl 
to tin forearm and the tiiigcr bociIoi 
with rcMpcet to the botlv portion of 

gitp ortklcH of various sUc* 
UOVINH PHirUls t'AMKIlV A 
IKt'TlUt—It rAimis.UMvt MVh 67 < 
ohjeci of the In 


furthei 


movalile 


I»H(> 


Hardware and TooIh 


the inventiun in to providt an elot trie ewlich 
arranged to permit of (.oiivniinitlv cloalng an 
electric circuit tompornilly or for »iiv length 
ot time aoc4ir<]liig to the (|cslrr‘H of tin* ui 
and without requiring hU attention fm 
time being Anolh<'r ohJ^H't Ih |n prriuit of 
conveniently attaching the switch to u doalrcil 
MUpport on an Aii!on)ohlh> for nao )f> aignallng 
(]<‘vlren to enable tb« operator to (ipitml tin* 
display signnlH 

BIaASTINH Al'l'AU^ 1 I S > 1 ilHAii JJH. 
Cottonwood Nl , Meudirvilh, Miojt Tin lo 
veiitl(»n nlatew tit elcitdcnl ajiparntuf for wm 
In blostlng, nod Iiuh pnirliulai reference to a 
hwUch adapted for closing n oundM'r of < ii 
<ults for expjioliiig ele(tri( primers A ftir 
tber ohJ‘<l lo jtiovidi jMi explosive chargi 
which uiaj be loniphlil) iiKNeinliled hefote to 
iiig (llstrlbutoil to ihi miner, no that nil the 
miner hvmhI do Ih to place the xunie in tin 
liole to b( blHHtnl and conmef it In the circuit 

ici.HC'ruic LHiii 1 ii\iutr,-i( ii sm> 

VALL, oin 4ath Ht. llrookhn. N ^ 'Ihi In 
vcntlon has for Hh oPJm i to pnnldi u ilxiun 
of the type gem’rnll.v <mp]oviHl on n detik the 
Important featur< h rrifidtitg in iui'hiik fur \n 
rlously adjusting the light novU mipportmgl 
meana and the manner of arranging the <oii 
ductor cord with re»tpt‘Cf to the adjustable und 
supporting clcineDta, wlnT4*hy the light mnv 
iw einpIoy»*d an nn effetflri' and runvcniuit 
Hparrhllght 

Of General Interest 

(iAILMENT UAMILil —M Koshvuiai , .MH 
W 170th HI, New ^ ork N ^ Anooig (he, 
ohjet ta of the InveiUion Ih Io |irov idt 
iinmf hunger which In addition lo nupiiortiug 
li ('oat, or similar nrtbb, In lupohli i 
[Mirtlng n pliirnllfy of other gunmntH lu 
huN (he aflvnTitnge of having Ho hupiou 
th< oth4T garments rrinovabl) Mltathif] 
dev III lony he forine<l of W’ood ot nieta 
eithi r rigid, oi liddahle 






1 sniall fonstriK Hon for family use the structuie 
I being such that n inltilniuni of space will he 
rcfluirt'd for ifa iimc 

S\A1’ cHtNAMKNT FAHTIgNKH - N lUM- 
t.M I addriAH Is M 1 rlcdinaii, 238 Broodwny, 
New York \ ^ The Invention rel.Hes to 

un oinamental stml or biittcm An object la to 
provide a simp fastener which is adapted for 


UA2:(H(>-D A I'ENWKKy Box J22, BUt>«e, 
parts may he 1 Arlronn The liiveutlon relates more partle 
n.ljHsteil or renriaiigeil to 1 '•‘“'■•l having a removable double 

• as a pn.Jeitliig mnehiiii ! '•''««* '’lade supported in a hiilder or frame 
... pr.ivhle a slmpItfliKl and I "hleh has the general appearance ol and oper- 
' all's In the same way as the ordinary old style 
rusor An olijert is tn provide meana to 
I uring the ra/nr in the holder and permitting 
the use of a thin Steel double edged blade 
wlilrh (an ho shiirpeiied on nn ordinary strop 
and < h.-aply iiinnufai turni 

Cl'ItTAlN \DJI'STKR—!• M Mb.mh., 
Hiker and Ktelnway Ave , Mielnwny, l.oiig island 
City, N \ Ammig the objeets ot the inven¬ 
tion is to prnvlile a n.-al and Inconsplcuone 
erosB bar, whiib wh.'ii In operation will bold 
lui'e I'lirtaiii well spa.'ed frnin the window 
sasb.'s so ns to afford a free flow of ventllaUon, 
and prevent ilie lilowliig of the eiirtatn or the 
soiling (III r.sif mill permit unobstructed 
eltaning of (be window and other purposes 
CDMIUNATKI.N HCALL' JACK —CD 
MTBBi.r. 5U W 44th «( , New York, N V The 
Invention relates lo a devlee such for exam¬ 
ple as lifting Jacks aud weighing or load In¬ 
dicating dev ires Among the iibjeels is to pro¬ 
vide a relatively simple Implemunt easily ma- 
nipulale.! by any .irdlaary persou for the pur¬ 
pose ot elK-ekliig the weight of loads such 
coal, grain or hay, when carried eltbvr 
horse ilmwii or self propelled vohloles. 


f.n a garment and whieh permits the removal 
of the stud during the IniiiiderIng i>|iernllon of 
the garment so that the oriianiriitnl exterior 
of the fastener will not be broken or Injured 
(•(•-Nt’L.NTUATl.Ntl TAHLE—J F M. .Neil, 
lienth Valley Cal In order to obtain a larger 
proportion of eiiueeiitiates and Increase the 
I apaeltv of the table with minimum power, 
tills patentee arranges a series of oblique 
lies iin lining upwardly toward tho high side of 
(he tnlile and siljacent to the opposite side, 
tailing illseharge, are rllTles parallel writli the 
avis ..f the table Between the two series of 


8TONI: MOF.NriMi—A L El UM.Ki 
C Biondauu, 811 Nassau Ht . New Iork, N 
The Invention relntea to Jewelry niiil n 
particularly to ornamental gem settings 
object Is to produce a stone setting bin In 
light reflecting medium which adds to 



nine till- top surface ot which 
slopes t.iwiiril till tiiilltig Hide, all the riffles 
In-lug griidually of reflueed height toward the 
discharge end of the tuhli A feed device 
lends oiToss the olillqtie rimes aud there in 
essentially a feeding lo all the riffles adjacent 
till head of the tal.le The bank rifflo re 
suits in n imiid I.eing formed at ths area of the 
Iilillque riffles. The material Is rsqotrod to 
travel upward toward the high side of tho 
lable before escaping lo the table aurfaee to ba 
C nrrtftil laterally toward the paraUol rtSleo. 

PRVICE FOB rrSE IK LEABXrMO TO 
SWIM—O. JoaiiAUK, Palm Boaeh,-Thi The 


We wish to call attention to the fact that 
wc an in n position to render competent 
lies In iviry brniieb of patent 
work Diir staff la composed of mechanical, 
elinitrical and chemical cipertn, thoroughly 
truluinf to prepare aud prosecute ill patent 
niiplh'iilions, irrespective of the complex nature 
of Die subject matter iuTulved, or of tho 
speelallsiMl. technical or sclontifVc knowledge 
requireii therefor 

Vt« also have asooclates throughout the 
world, who assist In the prosecution of patent 
and trademark applications flled In ail' ooUb- 
furelgii to the United States 
MIT.NN a CO.. Bolloltora Of Patent* 
Woolwortli BulWlng, N«W YOkK 

Tower Building, CHICAGO, lUj. 

Seimtlflc American Bldg., WA8.HIN0T0K, D. C. j 
Hobart BnlKIhtg, «AM rBAVCISCO, CAtKj 


Dor tteat of o( 

from 18,000 to SUfiOd pa ot i to p«r 
liicli. The brkiaets ire toiWMte dhspW, t 
liM-hoh loug. And inches tidde, wdatdng 
I pound each. No binder Is naotrad be¬ 
cause tho heat of compreasioii Ubefntea 
from the llgulte sufitelent tarry matter to 
iunjro adUeslou. Each pesM a ca- 
padty of 77 short tone of hri 4 ti«ls durioic 
a 24-hour run; and 120 horsepower am 
required for its operation. 

Because the briquets are very hot when 
first molded, it la necessary to cooi fjM« 
to guard agaloat ignition if they be idled 
Immediately Therefore, they drop from 
each press into ii trough-ahapsd eonveyor 
which Hiovea the briquets to the korage 
sheds; and this Jouroey of 825 feet is long 
enough to chill them siifHcien^. 

Shortly before the war a large central 
power station for the gauoration of elec¬ 
tricity was placed nt a brown-eoal mine 
in the OoUigne district, and was able to 
fumlsU current to that city at the rate 
of aliout % cent per kilowatt hour. TVo 
years ago Mr, George 8. Rice of tho Bu¬ 
reau of Mines wue in that neigiiborbtKM]. 
tiiul at die Portuna mine he visited a cen¬ 
tral station which waa developing 40,(100 
eltxtrical horsteisiwer and trsnstslttlng 
tlmt Piiergj' to Cologne 12 mUes away. 
Such of the Iirown coal aa was not burned 
under the Itollers was being made Into 
lirlqnetd, which were used in competition 
nltli lilitimlnous ooai both im the rall- 
VMIV8 aud for factory and domestic nae. 

It liMN been proved liy the Germans that 
tiollerH can l>c ism«trnct<*d that will work 
well wlieti fired with eltlier hard-coal or 
luoun-eonl briquets It seoms that the 
hentliig value of either fuel ia aubstan- 
tlaliv the same for contlimoaa operation 
Hroun-itinl liritiuets. howtsver, are lesa 
snllHtile for intermittent serviee A well- 
kri.mii (leriiinn engineering concern has 
recently develojied a special boiler for the 
DSC of lirown-coal liritiuets and even Infe¬ 
rior emdes of fuel, anti tlio tests bsve 
linen highly Kotlgfaetory The emclency is 
rt'iMirlHl to hitve rnn lietween 78 and 84i' 
jTcr cent 

Mow great this industry ia can be read¬ 
ily grn,8iie<l frtan the following compara¬ 
tive tlgtircs: In 11)18 the brown eoal 
output totaletl 70,741,82.1 tons, and last 
.veiir It uggregatwl 121,202,215 tons Rel- 
iitlvely .1 iier cent lens of the lignite pro¬ 
duction was worked into briqiuds duriug 
1020 und this protialily indicates not onlj 
tin* wider dlivel buriiiiig of tho raw brown 
I'onl for tile development of power but 
gives us an inkling of that other line of 
aitivlty wlilcli is eugriwhlug many of tlie 
tiest ti>cJiiilcal minds of Germany—the dry 
dlstllhulon of this lew-grade fuel, in 
vvlilch notable remilts have been achieved. 

Not quite n year ago the Geman Oot- 
emment dctermliiMl to regulate tho coal- 
tai trade, and called into being tho “Eon- 
nomlc Union for Crude Coal Tar and Coal- 
Tar I'roducta" Prior to the war Germany 
oliialned, in round figures, 880,000 tons of 
tar oil from coal; and her Ugnltes yielded 
aliout 47,000 tons of poraffla oU. gas oil. 
etc. In 1010 there was prodnead from 
coal sulwtantlally 300,000 tons of tar oils, 
but, according to the Treaty of Versailles. 
Germany must deliver annually, for a pe¬ 
riod of three years, no less than 85,000 
tons of bensol and 60,000 tons of coal tar 
nr piSidncts distilled therefrom. Ngtar- 
nlly, stripped as the Teutons lus of so 
much of their black coal region, they tonst 
make the most of tbe native lignites In 
order to meet their own wants as^i to sat¬ 
isfy tbe terms of peace. It is estimated 
tlmt 00,000 tone of tar oUs seSre dis¬ 
tilled from brown coal In 1980t 

War-time exjierlments revMdsd that the 
dletinatlon of lignites, at MgSi tamperu- 
ture. would give a liquid coai tar which 
contalna certain ingredlsnti tkat eootd be 
substHnted for gasoline, htmaaiw ud lu- 
bflcaftlng oils Through a later proesss it 
IS poMlbte to get bsnsiaa and karosene 
from coal tar distilled fnan inosm coal 
at a lower temperature t and by mason 
of this dsveiopBSBt alt to duitot e a thet-ean 
do s« a#tibi^ wfsA go pagrlde itbaasr 
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Steel Racks 
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pVURAND Steel Racks 
^ make possible any 
aitangement or grouDmg of 
stocks denred, regarmess of 
tbe kind of goods stored. 

Goods mav be stocked 
alpKabetically or according 
to grades or sizes, or by 
ciaioilications, or by com¬ 
ponent pents, or according 
to catalog listing. 

By means of cards in holders 
on bin and shelf fronts and 
aides a perpetual inventor 
may be kept with little 
effort. 

1Vrit0 our Enminooring 
Dopartmont ifyouham 
ttockroom prokionu. 

Durand Steel Locker Co. 

IS74FtDMiOTiBaaKUf. S74 Fvk Srv tUf. 
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lelTes with tKeUlttes for tble puepoM. To 
thl* end, the autborltle* hare put a prem- 
liuu upon the diatillation of llgnitea by 
protnlaing to retnlt the coal tax In the 
ca*e of the brown coal ao treated 

About a year back a Oerman technlclat 
stated. In malting an addrona before the 
PrusHlnn Ministry of Public Works, that 
one ton of brown coal would yield enouab 
gas to generate 408 kilowatt hours of ele<‘- 
trlclty, and jirovide in addition 77 pounds 
of tar, 8.8 pounds of pitch, 8 8 pounds of 
paraflln, pounds of “solid oil," and 22 
pounds each of two otlier kinds of Indus¬ 
trial oils At that time the expert said 
that a method had been discovered by 
which edible fats, suitable for the manu¬ 
facture of margarine, cinld be de¬ 
rives! frt)m tills coni tar, and It seems that 
soap has been made from tlie same source. 

Another consequence of the peace treaty 
is Germany's obligation to give to Prance 
each twelvemonth also for three years 8b,- 
(HSI toua of ammonia, and here, again, 
brown coal comes to the rescue. While 
this discovery of Industrial salvation is 
heralded as another proof of Teuton tech¬ 
nical cunning. It serves the while to eon- 
(Irm iude)>endent work done on this side 
of the Atlantic by some of our own i>e<e 
pie even before the World War It was 
found hero that from the dlstlUatian of 
lignite It would l)e practicable to raaltxo 
approximately 17.4 pounds of ammonium 
sulfihate per ton of the dried fuel, and the 
Germaus are turning this fact to good ac¬ 
count in the treatment that they have 
adopted 

It is noT^ nelt known that lIgnlU'. if 
carlM)nlzeU at the relatively low tempt'ra- 
turc of ulsmt 1,2(S» degrtes Fahrenheit, 
will give off gas frecl>, and that the by¬ 
products recovertsl will bo of satisfactory 
quality Above tliat temixTaturc the de¬ 
structive distillation of Uic tar Iti the inw 
fuel iK'giiis, aud th«* greater bent not onl,\ 
reduces the amount of rwovcrablo tar Imi 
affects .the obarflctcr of that material nnd 
the oils that may l>e subsequently obtained 
from it It has been estaldlsbed that 
heavy oils from lignite tur are adinirat'lj 
snlttsl for use In Internal combustion en¬ 
gines beennse the oil does not deiavsit 
tarry matter And what is of equal slg- 
nltlcfiuoe, lignite gas is what is teninsl 
n “dry ” gas —i c . it Is sidwiantlally free 
from tar, and gives no troublesome con 
deiisatlou when distributed through 
sllghtl.t ppofeebu! plites even In told 
weathei Tlie gas is well adapitsi to 
ptiwei purposes 

Probably one of the most Interest lug 
pluises of the drv distillation of brown 
coal or lignite is that the varbonlKed resi 
due, of very little vnlue In the form lii 
which It comcH from the retort, may iitwer- 
tbclesH, be ctinverted Into a really excel 
lent smokeless ftiel bj brlqnetiug. Indeed, 
brlquels of tills uatiire art* distinctly su 
IHulor to those mode frtim dried brown 
ctml, ttomparnthe teats with blgb-gratb- 
bituminous coal taiive shown cnrlMinlziMl 
lignite briquets to be more olflclont. For 
lustance, !l.70 ptiuuds of briquets and :i kh 
pounds of soft coal were severally it-- 
qnired to develop a hoiijiepower hour. 
the quantity ot water evaporoted i>er 
pound of fuel was, In the case of the 
briquets, U18 agalimt S88 pounds on the 
part of the bltiuulnous ctml; and the 
average holler horsejkiwer developed was 
PS with th<‘ soft ctial and 101 Ti with the 
brlqtiets 

It should be kept in mind that, by e.\- 
kaustlve distillation and treatment of the 
tars aatl oils, it is practicable to derive 
hundreds of synthetic products, such as 
paraffin, acids, antiseptics, photographic 
cbenilcolH, aniline dyes, drugs, porfunies, 
preservatives, etc. From the light oils 
can lie got heiiiol, toluol, dyes, photo- 
obemlcals. certain drugs, etc. From the 
carbolic and epeosote fractions are ob¬ 
tained carbolic acid, craoaote. picrie.acld, 
photOdyes, coloring material^ perfumes, 
etc. The anthramte olla yield, among 
other things, allxarlu, taloable add 
naed In the production of dyds, and carbo- 
Uneum, ettectlve as a wood preservative. 



for the price 
of a good show 

You can buy our u»er*a assortment of Neverslip 
Lock Washers’—enough to keep the average 
automobile free from rattles for many years! 

The Engineering Department of the Curtiss Aero¬ 
plane Co. devised a special apparatus for testing the 
gripping power of lock washers. In engines subject 
to the tremendous vibration of the aeroplane motor, 
you can understand how important it is that every 
nut should deliver its maximum gripping efficiency. 

So Neverslip Lock Washers were tested in compari¬ 
son to the ordinary lock washers and were proved to 
have 60^c greater gripping power. 

A copy of the report made by Curtiss engineers, 
showing the apparatus used and the various tests 
undertaken, will be mailed you on request. The 

NEVERSLIP 



LOCKWASHER 

is easily identified by its corrugated gripping surfaces. 

These corrugations are exclusive to Neverslip and are 
responsible for its greater gripping efficiency. 

It is not only important that you use lock washers 
but—since the cost is the same—it is important that 
you use lock washers on whose quality and gripping 
efficiency you can always depend 

Neverslip Lock Washers are made of highest grade 
carbon steel from metal rolled in our own mills. 

This assures you of uniform quality. The fact that 
you can recognize and identify Neverslip by their 
corrugated surfaces is an added protection to you 

Oa.- SooA/af, ' 'Rattlmt — A Gripping Story,'' » full of practical, m- 
toraating information at to tht many attt and tptctal ftaturtt of 
Ntvtrtlip Loch Wathtrt. A copy will kt *»nt yoti free on rvqimt 

Loch Wathtr Ditntion 

National Umbrella Frame Company 

30tii ami Thompaon Su., PhiUulalplua, P*. 



Hardware and Auto Supply 
Dealers can supply you with 
this special User's Assort¬ 
ment of S30 Neverslip Lock 
Washers of assorted sizes. 
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Bring Me A City! 


Distance” service of die Bell 
telephone has accomplished 
for you; what science in con¬ 
struction has created: and 
what efficiency of workers has 
maintained. 

You take die telephone as 
much for granted as you do 
the wonder of the changing 
seasons. You accept as a 
matter of course the com¬ 
pany's ability to keep all the 
parts of this great nation in 
constant contact. 

By so doing you offer a fine 
tribute to the Bell organiza¬ 
tion which has created this 
“Long Distance” service—a 
service no other country has 
attempted to equal. 

American Telephone and Telegraph Company 
And Associated Companies 
One Policy One Syetem Universal Service 

And all directed toward Better Service 


Heeding no barrier of river, 
mountain, forest or desert; un¬ 
mindful of distance; the tele¬ 
phone has spread its network 
of communication to the far- 
diest ou^iosts of our country. 

The ranchman, a score of 
miles from his nearest neigh¬ 
bor, a hundred miles from the 
nearest town, may sit in the 
solitude of his prairie home 
and. at will, order the far-dis¬ 
tant city brought to him. And 
the telephone obeys his com¬ 
mand. 

Time and space become of 
small account when, through 
desire or necessity, you would 
call across a continent. 

This is what the “Long 


Fop Spot C&sh "J,“kei!*J«n^y!'dlmlnon<t« 

BtAmpR-RtivlliInkf vRiufthto ( unh tiv rt'lurii man 

OoodM rffUiniod In 10 rta>g If >(Mrre imt H»Ll*flrU 

OUs Swkisf •«! Refkus Ce . 214 L«n<i BUf . Cbrsksi. 0 

BESSEMER 

OILENGINES 1 


Pii 

imo-vnwA V at lomi m n b w Yoyt k ( 11 v 

TP^ROM the day a Besnsmer OU En- 
gine Is installed, continuous power 

Is practically a certainty. Day in 
and day out this rugged power unit fur¬ 
nishes a steady flow of power for any 
purpose. Burning only the cheaper fuel 

Tini nilnutOH tiy ntibwiu i<i 4.nil HtriTt mid 2t> 

ntlimtee tf* \\ nil sum t 

pendabllity. 15 to 180 H.P. Write for 

KOOH A \ n (,R/I L 

A 1<J LAtrU and TahU R Ifcfi 

THE BESSEMER GAS ENGINE CO. 

14 York Street, Grove City, Pa. 


From Brewing Beer to Raising 
Mushrooms 

(CoHttnued from page SOS) 
vnUKi mu8hr<H>iiiH to similar conditions. 
After the lieils are planted and allowed to 
Kormlimte, they aro wetted down not 
by a shower, bnt by the belter method of 
Iirodncine In the nsim a heavy fog. This 
U done by the uw of steam and the refrig¬ 
erating apparatus For a time there Is 
maintained a fog a<» dense that one 
hardly m'e one’s hand held at arm’s 
length When the beds have reached the 
proper degree of saturation tho air Is 
cleitreil within a few minutes and a slow 
drjing j>roce88 liegins It is during the 
drying out that the mushroom growth 
takes place Appearing within a 
hours us little white balls, they grow 
steadily until wWhln a week they are 
‘Tlpc " 

A innshroom Is ripe, It Is explained, 
when the delicate skin <ir membrane on 
tlie iiiuler surface Is still unbroken, but 
gives to a slight pressure of the thumb. 
If tho membrane which protects the “gills” 
Is nlrciidv broken the niiishroom Is over- 
rljM' and decay will liegin very soon 

Carrying still further the Idea of repro¬ 
ducing the atmosphere of a Uiunder 
KtoriH, a large static machine was ob- 
taliiod and continual discharges of artlfl- 
clal "lightning’’ were pnsliii^Hl during the 
period of growth. The subtle change this 
prcsliiccsl In the atmosphere was found to 
have a very marked effect on speed of 
growth and sl*«. of the product Since 
the power retiulred to operate the static 
inacblnc was very small and the results 
cpilte noticeable, the machine will b« 
made a permanent part of the eciulpment. 

There Is probably no fruit or vegetable 
which deteriorates so rapidly after pick¬ 
ing as does tlie mushremm Most of the 
cultivated mushrooms offered on the mar¬ 
ket, are, under the best of conditions, 
from three to four days old By that time 
they have lost considerable weight and, 
atvordlng to connoisseurs, much of tltelr 
delicate flavor. 

The sales plan of the new ’’plantation” 
contemplates having the mushrooms served 
within three or four hours of the time 
I the} are picked, So far the large New 
I York hotels have taken the entire produc- 
I tlon and even the demand from this source 
1 could not lie met Several of tho New 
York hotels use a hundred pounds of 
mushrooms n day No customer is al- 
I biwed to order more tlinn he can use In 
1 II single day and deliveries are made every 
' (lav within an hour or two after picking. 

Testing; Roadbed Conditions by the 
Resistance Method 

(Continued from page SOS) 
current of from 2r> to S.'i nraperas ’The 
onrrent eutorlng the rails flowiHl away 
from the test station In both directions, 
leakage taking place to the earth and the 
current was picked up by the water-pip¬ 
ing sAstem and returned to the negative 
polo of the battery A miUl-voltmeter was 
uwd in measuring the loss of current be¬ 
tween two stations, several thousand feet 
apart 

Uoadbeds having a foundation of clean, 
cmsh(>d stone tinder n concrete paving 
base offer a liightT rcHlstanec than Struc¬ 
tures with a solid concrete ballast Track¬ 
age with a full crushed stone ballast and 
0 Tarvin finish offers a high leakage rc- 
sistance, which is of the order of 2 to 0 
ohms for l.tKK) feet of truck. Where the 
ties are hurled. Insuring a moist condition, 
reslhtiince Is lower than that of oi>en- 
constructlon roadbeds, being from 1 to 1 B 
ohms for 1,000 feet of single track The 
(heorv that open-construction track Is lu- 
sulatisl from the earth is not supported 
by facts Zinc chloride and other chemical 
salts used as preservatives render ties 
highly conducting and Increase leakage 
currents from the tracks. 

Summarizing the moral that these In- 
yestlgatloiu would teach the Burean of 
Standards, offers some soggestions to elee- 
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i which you wish to patent you osn 
write fully and freely to Munn d; 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in¬ 
vention and a description of the 
device, explaining its operation. 

All oommunications are strictly con¬ 
fidential. Our vast nraotioe, extend¬ 
ing over a period of eeventy years, 
enables us in many esses to advise 
in regard to patentability without 
any expense to tho client. Our Hand- 
Book on Patents is sent.iroe on re¬ 
quest. This explains our metbntfg, 
terms, etc, in regard to Patents, 
Trade Marks. Foreign Patents, etc. 
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trie railway cotapanim for mlntmlalog tbe 
leaking of currents from trackage. Aban¬ 
don solid concrete hallnst, subBtltiitlng 
crualuKl stone at foundation under ties; 
when using crushed stone or gravel pro¬ 
tect it with coverings or pavement; use 
of salt ns an antUreezing remedy on 
switches should be avoided ioasmucli at 
It reduces the resistance of rondtieds; 
rails, bored by open construction, should | 
be removed from contact with earth. 

Solving the Labor Problem—V 

(Continned from page SOS) 

$80 to $300, or even more. In training a 
man to do one's work acceptably It Is 
obviously not good policy to allow that 
Investment to be Jeopardised by the unre¬ 
strained vagaries of o teniperatnentnl 
fon-mnn or higher officer 

So there Is a growing tendency to re¬ 
strict the iMiwers of the foreman who, so 
far ns the average employee Is eoncemed, 
personifies tlic company. Workmeti are 
hlrc«d by the Employment Director and his 
staff pt urbane Interviewers Separating 
the sheep from the goafs in the horde of 
applicants la only the preliminary task 
of the Employment Director Having 
controlled the sheep it Is his duty to see 
that their first impression of the plant la 
a favorable one and thereafter to see that; 
the first Impression lx strengthened. Hu- j 
man nature Is the same the world over 
Mnii.v a promising prosiiect for a shop 
(hat neeiled him hax Iteen lost because Uie 
prosiwet did not approve of the fore¬ 
man's manner of receiving him on the 
first day 

The foreman can no longer discharge 
a man without the advice and conaent of 
the Employment Director nnlesa for some 
p<*euliarly fiogrant transgression Neither 
are old-faabloned driving m<*tbods permit 
ted to the foreman Getting things done 
Is now recognised as an art which calls 
for the exercise of diplomacy and a broad 
unUerstiindlng of human nature, among 
other things 

Foremen are the raw material from 
which higher executives are fashioned 
On^o the upward climb has lioguii further 
training Is found to he a prcriHiiilsIte to 
promotion, so that he who seeks n career 
In lndustr.v or eoiuiuerce must lisik for 
ward to a continuous round of training 
which will en<l only when he Is retired 
under the age limit 

If the nntldpaflons of the National As¬ 
sociation of CorjKiratlon lYsIning are re 
allsed the third stage will be ushered in 
with the estahllBhineut of a great uni- 
v(-r»lty under Its auspices This new type 
of university will offer no academic nor 
engineering courses, but w ill devote Itself 
wholly 10 research In lndustr.v and com¬ 
merce and (o training men for careers In 
these fields or to go Into colleges as In- 
stnictors for the business army of to¬ 
morrow 

Preventing the Roll of Ships 

(Continued front page 308) 

The jKiwer consumed in running the 
heavy gyroscope Is inconsiderable, partiv 
because the runner spins in a vacuum 
Data have been accumulated from the 
service performaiu-e of a fast passenger 
and cargo ship running over the same 
se In the same direction for ten enn- 
secutlve trips of 4.0UO miles each. In¬ 
formation has been made available in re¬ 
spect to the retardation due to variations 
rn the weather. Using this as a basis, it 
is estimated that if the dally operation 
of 24 hours means an outlay of $6,000, 
then “the extra expense—that Is. the ex¬ 
pense over and above the average—In the 
stormy months amounts to not far from 
$100,000. This, taken with the amount 
saved through ellmluatlon of bilge keel 
lasses, develops an earning capacity oa the 
cost of the stablllaer of not far from 100 
per cent per annum." 

There Is seen to bo a great advantage 
In conueetloa with the use of the stabU- 
Her, when <me perceives that the ship 
m$y he kept on tMir course, In beam seas, 
with unch^ed speed wbeai storm condl- 
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“We Must Fly 

To-Night!” 

Out of a (Jeep ‘deep he woke her 
She thought she knew him so well 
Yet now, at two in the morning, he 
hurst on her with this terror—this 
myatery--this what? 

It’s the beginning of one of the best 
mysteries ever solved by the great de- 

CRAIG 

American Sherlock 

^vrthureiIk 

tth»American CenanV^le 


I fashioned wild Ulr« of mystrry Hut all 
H!«n oid>fa>h]uned~out>of>dute -beside LI 
finite variety -the waird excitement of A 


FREE—POE 

lO Volumes 


QajJ'^MxX iXi/i Goufw 
^TVUulxl‘~ fcc><tQA ^ 


iniir Aleo ^end me. absolutely 
f Kdirar Alinn Poir- In 10 vnl. 
in Brr not MbUfactory, I will r(^ 


tliiiis iiiti-rtene It Is imdersttHid that sru 
billyetl shl(>s me iilile wore eloKely to ap- 
provlimite the icgiiliir K( litsUile, despite 
the o(surn‘iiee of stoiins 

Itllue k(S‘ls on tesMds are useful when 
th(' ship Is nnilergoliig mtv henty rolling 
Al other times, diet me a (llsadvantuge. 
sime thet etleet relaidntlon K\en 
will'll the weather Is i aim, the bilge keels 
letiird the shlii h\ skin friction In had 
weatlii'r, when the ship pltdiea, there are 
eoiislderahle illsplais'nients of water ns the 
\ essel pushes on For the “Cainpauln,” n 
slap of lll.-PNl tons the ealni weather loss 
has been lint .it .S4(» horseiKiwer. and the 
rough weather loss at 1,440 horseiaiwer 
II will Ih' gathered that bilge k(>ela are 
lather exis'iishe, hut they are ordlnnril) 
iieedisl in tery had w'ealher If, however, 
Ihe ship IS e()ul|jpisl with a Buitahle atabil- 
ly.liig plant, the bilge keels may Ik* oiult- 
j led, sims' under these ilrcumstaiiees their 
issiistonul servUs'—lhat Is. during bad 
rolling—IS mneh hetO'r performed hj the 

Cargo, as well as passenger, yeam'ls are 
heneHtisI with respeet to the lietter eare 
IL Is isiHstble to take of the load being 
larried Whi'ii Ihe slia-k Is being traus- 
porled, the aiUaiitage is almoat obvious. 
\ eoiuern engiiged In aliipping horses dur¬ 
ing the (Ireat War bad losses running np 
to SSO.OO or ifdO.OOO In single trips Suoh 
losses oeeni his'niiae of the had rolling In 
heiivv storms 

! Finding Jobs for Radium 

(Cimlhniid ffom pave $10) 

\ allev, Colorado, more than lift) miles 
1 from the neiiiest railroad o\ei a barren 
desert Hall It Is a natural eoneliision 
Hint the e\lraitioii idnnt would he lo 
eated at the mines iiiider sneh elidini 
slaines hot sin h Is not the i use The 
largest pnslueer of radium (arrles the 
ore dear across the continent and e\- 
tracts Ihe radlnui In a idaiit ai Oiauge, 
New Jerse\ The reason is that for every 
ton (if ore ext raetisl, tons of eheiuU Ills and 
dial are nspilnsl, and It Is elieais'r to 
move the ore to the ehemleiils iliiiii to 
mine the eliemhals to the ore 

'I’ho extra! tioii pnxs'ss (smslsls simply 
of ellmliiiiling the \aiioiis snlistaius-s In 
the ore until lliially the ruditim alone Is 
left A ton of giMsl ore contains approxi¬ 
mately live mlliigriiiuH of radium A 
milUgrnm Is T/HH)i) lairt of a giniu and a | 
gram is about l/L’S of an oume To oh | 
tain this tin\ hit of material the ore Is 
Mist gioimd and then jmt thisnigh scorea 
of ehemlcal elimination prix-esses It Is 
mixed with other ehemU;alH, allowed to 
settle In Idg vats, and passed through 
nniny strainers The tlnal proeeaw's are 
tarried out In the lahoratorj under the 
utmost eare Aiaait ‘JO |ier (I'tit of the ra- 
diiini Is lost hut the remaining HO ja-r 
((111 is finally deliveriHl In little glass 
(iihes in the form of a radium salt—aiieh 
as radium hronilde, ladluni siilfnle. ra¬ 
dium eailninate, or rudiiim chloride 
I Itadiiim In Its Irnsliu'lble form is ii I 
I melal, hut as sneh it lacks stahlllty and i 
I Is tlieiefore prislins'd eomniereiull.’i as a | 

' salt Indeed, the pure metal has lie<*n pin- | 

1 diieed olih once oi twns' and verv few! 
peiMiiis haLc eier seen It It Is deserihed , 
If u whilfh metal having the avipearaius' 
of the line iiietnis enh'lnm or potaasluiii 

III Ihe rediKtloii priMcss eonslderuhle 
(luaiitllles of Miiiadiinii and uranium are 
reioMTi'd, and were it not for this fad 
radium would i osi eonslderahly ro(‘re 
than $ 1 J 0 ,(MH) a gratn—Its jiresenf price 
A famous e\|iejt on radium Is authority 
foi the Hliilimeiil that the law of supply 
and ih'inaiid has ven llllle to do with the 
pni e of rndiiiiii Tlie selling prltxi Is set 
hi the cost of extraction an(l the price 
<1111 only he rediiiisl us improved meth(Mls 
me found Itefliieineiits In the process are 
eonstfiiith lieing made, hut there Is no Im- 
m(>dliilc hoiM' of am great nslnotlon In 
price rraeticnl “cientlsta place the 
thmiglit that perhajis some revolutionary 
discovery will he mode to eliminate much 
of the cost. In the^ same category with per¬ 
petual mol ton. 


[ Uadltim emits three distinct rays The 
aliitiH, which has laaui identltled as posl- 
tiie stalh electrleltj and which forms 
nlsiiit Dd per cent of the total emanations; 
hetii which is negative static electricity, 
fornilng ahoiil 0 per cent of the eiuanu- 
tions, and gamma, which is a real my—a 
vlhrnllon—and which forms the remain¬ 
ing I pet emit of the euiniintious In spite 
of Ihe fact that the aliihn nivs compose 
most of the emiinations. they have very 
little iH'iietratlng \iower , ludw'd, a sheet! 
of paper will stop them The Imta rays 
are more isiwerful but euli he stopped by 
ahoiit I centimeter of h'ad, while the 
gaiiiiriii rnvs iienetrate three or four centi¬ 
meters of h'Ud measuring over an Inch 
tliiik hefore thev arc absorhed 
I III the treatment of eoneer and In tlie 
I reiiioMil of useless tissue, for which rn- 
{ ilium lias hi'eii found ehiefir raliinhle In 
iiuslicnl selwice, onh the gamma ray Is 
Used Sheets of metal are placed lietween 
th( laitleiit and the radium to shield him 
from the alpha and beta ravs, which are 
llkeh to (iiiise dangerous and i>ainful 
hiiriis Thus tlie surgeon makes use of 
oiih about 1 iH'r cent of the tremendous 
energy given off bj the radium When 
used ill lluninoiiH material, liowpyer, the 
energy of the rndiiim K KXI (ht cent 

Although Ihe iiiisllcal us(>s for radium 
I were first to he dlscovertsi and Investi¬ 
gated and the state of that art Is, of 
(oiirse miicli further advuneed than the 
nppllditlon of radium to lumlniHis mn- 
teriiil. If yvoiild he ditticull to say which 
of these uses Is most valuahle to mankind 

lines radliiiii aciomplish more gorsl for 
a woman, for Instaiid', if It saves her life 
by Ihe eliinlnation of a eauei'rotis growth, 
oi If the unfailing light of a radium lir 
dientor simply saves her at night from tak¬ 
ing a bottle of iMilson from a shelf by 
mistake’' Who can say but that tbou- 
saiids of llv(*s yyere sayisl during the war 
iM'caiise the mariner could sleep his ship 
lu titter darkness through submarine-in¬ 
fested seas with the aid of Instruments 
illumliiHied ht rndlniiT' How manv air 
pilots haye alieady been saved from dt'ath 
heiaiise the st(*nd> glow of radlum- 
llghiisl liistiumenls were the one thing on 
the ship’ that iieyer went wrong'! And 
who can estimate the value to the alr- 
I iiieii of the fntiiie’' What of the miner, 

I liiindieds of fei't IsoK'aih the surface of 
the earth who Is wariKsI awn.y frian de- 
seiled jiassages and dangerous spots by 
radium-lighted signs that neither go ont 
nor ereule nii additional lire meiiais'’' 

In a yyord, the .inly real eoncs'ni we 
need to haye about our suppl.y of radium, 
ellhoi for imslhlnat uses or in industry, 
IS a liitiire source of ore lu this (smnec- 
tioii It nun he reealhsl that in the early 
dins of the oil Industry It was thnugtht 
that pint lieally all the oil in this country | 
yyas in the state of IVniisylvnnla, Just j 
as oil was (llsisivered over wider and 
wider areas as the demand for It grew, 
so raillum-ls'iirliig ores have tieen found 
to siiiiply the ileiuand for the product It 
Is yery reasoiuihle to suptstse that there 
iir(- in addition to the present ample sup¬ 
pl.y, ninny olhei rndiuin-opes of yvhleh we 
knoyy nothing, scattered throughout the 
world, and which will Insure an ample 
sii|i|il} for many yi'ars lo come. 

The Battleship and the Junk Heap 

(f’ori/tnwcrf from page $li) 
shoit dlsiiinec from the water. If t(s) high 
the tall of the tor|K>(Io. carrying the dell- 
(•ntc Olir.i gear, will Is- smasluxl and the 
torpedo yvill not run true, (U) the plane 
must he )M)lnted In the right direction 
to hii the targi't, Ctl the plane roust he 
at a (crtaln dotliilte angle to the water 
or the totiiedo yylH go to the bottom, (4) 
the lighting planes from the fleet will be 
attacking the tortiedu planes, and (II) 
most important of all, the secondary bat¬ 
teries of the fleet and Improved daatroyer 
anti-aircraft guns will be flrlng at the 
attacking airplanes all the time during 


W’hlch they are attempting to fuWl the 
exacting conditions noted above. 

It may w'ell lie that progress ill air¬ 
craft and submarine design will keep an 
enemy battle fleet further from one’s own 
eiMist hut, after all, in any except a Eu 
ropeaii war, the s(*a power—which T hold 
to isj the gnus of the fleet—must he sent 
to the vital strategic area In order to 
bring Us Influence to hear In ending the 

Now If the Briton Is to control from the 
air. he must he able to send Ids aindnne 
lortiedoes to the vital sen area In tl>e 
present stage of development * he must 
send them In ships, and all an enemy 
sea isiwer iieisls to do Is to And some 
means to destroy the alrplaiieAtarrylng 
ships That should he easy. 

Ill the rapid ilevelopiuont of all kinds 
of weapons of war the world has dime 
yvunders la the past half century In this 
development every nation has been forced 
to nns't ty|s> with t.yiie If England Is to 
tie (smsldered Ameiiea’s mimt prohalih' 
enemy (which (lod forbid I, If she g(s's 
lieavll; Into (smstriu tion of airplane car¬ 
riers and relies solely on war In the air. 
tlieu we must mi'ct her, not only by some 
wenism to destroy her airplane carriers, 
hut 1),\ war In the air If some othi'r 
nation holds fast to the hattleslUp we 
must meet her by jmwer on the aurface. 
Again, If anj nation, yyliose isillcles clusli 
with ours, lavs great stn'Ss on tlie stile 
miirlne, t’ncle Ham must Is’ fully pre 
Iiiired to (simhiit Ihe submarine This has 
hei’ti jiroyed In the past when the torisslo- 
hoal brought forth Ihe design of th(‘ de- 
stni.yer, and the armored cruiser was met 
by Ihe faster, heavier gunned hattli*- 
endser 

(hie of the uiK’stloiis that form the 
main theme of the writing of the capital 
ship’s jirlnclpal enemy—Hli“ f*ercy Scott 
--Is “What can the huttleship do?” The 
answer (simes from one of the underlying 
prlticliiles of sea power The big gun 
ship places gun power, the (sintmlllng fac 
lor of naval strength, In the sea areas 
where iieevksl Btg-giin superiority forms 
a iMiinl of support for cruisers and other 
wursldiis mill enables them to patrol and 
(ontrol the iir*>ii in (ptestlon 

Why Not the Pit SUo? 

((’(mlinuctl from page $1$) 
and sei-ond (siats. This accomiillshcd, dig¬ 
ging miii he resumed, the Job being fin¬ 
ished in sections until the retiuisito depth 
Is uttiilneil—a method of iierformanee 
ellnilmiting the danger of the caving In 
of the silo 

. Aa finishing touches to tlie subterranean 
container, a wall four feet high Is built 
on the concrete curb, a variety of ma¬ 
terial being suitable, Including coumde, 
liiralier, concrete bhH'ks, hollow tile blocks, 
or brick. The wall, occasionally con¬ 
structed of woven-wire fencing. Is a bar¬ 
rier to persons or live stock stumbling 
Into the pit. A board roof (xiverlng Is ad- 
vlsuhle Kpaee of two feet or more at 
the top of the wall for the fn’e circula¬ 
tion of the air niinimixes the jsisslhllltle* 
of the iicctimulatioii of i-siisonous gases 
A lighted lantern, lowered Into the pit Is 
used as a detector of gases—the lantern 
coatlnnlog to Imrii being a token of 
safety. 

Hoisting *H|nipment Is a very neces¬ 
sary accesaorj’ to pH sUos, a device for 
lifting the ensilage from Its resting place 
and In some Instances transporting the 
succulent material to th(‘ feed troughs. 
Althmigli a major portion of these oaitfits 
are home-made, one of tho photographs 
reproduced deiKTlbes a patenteiJ hoisting 
device In use In the I'anhundle area of 
Texas The feeder can lift hlmaelf and 
the silage from the pit by an endless roja! 
or chain which Is operated over a large 
vrh(>el near tlie top of the hoisting outHt. 
'The carrier holding the silage la convoyed 
to tho hooks on the troUey and thence 
tfansported to the feed trough. A frame¬ 
work aimtlar to this one Invites the In- 
Htattatloii of a hotsepowar hoist or a hand - 
wlndlaaa, ■ 
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WALTHAM VANGUARD 

TIm Worid’* Bnot RmItomI Wtodi 
aj ^ and up 


The Bearing of a that Measuns 
only Six One-Thousandths of a Centimeter, 
the Diameter of a Normal Human Hair 

^ told you in a previous advertise- Vi/althamWatrh,tlieworksof%rlxk 


W E told you in a previous advertise¬ 
ment the twelfth part of a 
human hair was the difference be¬ 
tween the Waltham standardized accuracy 
and the variable guess work in foreign 
watches. 

A normal human hair measures six one- 
thousandths of a centimeter. Imagine, then, 
the pivots or bearings of die Balance Shaft 
being only the size of a human hair. 

If you should split one of the hairs of your 
h^ into stz equal p<£tt, each part would 
measure aj^iroxiiiuit^ one-thousandth of 
a centimeter. Yet, even this minute variation 
is elim mated by the Waltham standard 
of measurement. For instance, here is a 


Waltham Watch, the works of %idijch ate<l»> 
signed to perfo rm on a pivot measunmaat 
of six one-thousandths of a centwnater. 
But suppose this pivot was enlarged the 
third part of a human hair, friction would 
be increased, cansisw a vamdon in die tizae- 
keeping quaiitiea ofthe waldL 
The Waltham WaachCocDpar^ hateteatad 
marvelous gauges that measure even the 
twelfth part of a human hair to decetmine 
dirisevariadgaw and eliminate enptiiinsran 
by die human eye in the works of a watch, 
which mean all the difference to in d^ 
pendabflky and value, giving another of 
diose unansweridiU masons imy yourwatch 
selectkm ahould be a Waltham. 


<,fth4fimom$ tk. 


ir story is continued w 4 beou^id ieoikt m wind) you wiU find 
a libentl woicb education. Sent fret upon rantst to At 
Waltham Watch Company, WMam,Matt. 
mdomrnmumd 4mtomoMaTimapitem madomtiayrml** Itadh^ sew 


WALTHAM 

THE WORLD’S WATCH OVER TIMB 

. Wheat you aee this dgn they fell Wkbhmtt WiMtdItiu 





















Man-Killing Insects 

By G«orKe Philip Paul, M.D,. C .P.H. 

T HREK-FOUUTHS ot all unlmnl life 
coHdlNt?! Ilf Insecfw InsiH’ts ixistpoiieO 
tUo conatriietloii of Uie 1‘aiifima (’hiihI for 
irwny yearn The tnetse H.v of Eqiiutorlnl 
Africa kills more iieoplc annUHlly than ilo 
the Afrieiin innii-eatlne Ilona The hoih 
UniBe or the worW famed “cootie” was the 
cause of more deaths aniotjB the Herhlan 
pcMiple durliiB the (Ireat W ur than were 
tiullets. The "tliter" moarjiilto of (Vntrnl 
and South America hrltiKs iihoiit a heavier 
annnnl mortalltv than do the lunnv re\o 
lutlons for which thost> parts of the world 
are noted. The coniinoii house tly vearl.v 
hlots out the lives of thonsniids of Inno- 
vamt babes and younn folka The Ano- 
phelliie mosijiilto ol onr southern states Is 
aeeounlahle for a xreat many deaths and 
more cases of Invalhlism Tlie rat fleas 
have slain their millions by the dissemi¬ 
nation of bnhonic pliiBne, And so. inanv 
other sturtllns data nilaht he rehearsetl 
But while a siieefacnlar piiiileiule of In- 
fluanaa whlcti kills its thousands will 
aronse the whole world, the d«ath-deallnK 
InaeeU which arr* yearly responsihle for 
hundrwls of thonsands of lives are relaliveh Kiven bnt 
ar'unt attention 

Yellow fever, whlitb Is solelv carried liv a tvi>e of 
iiKrtHiiJlto ktiowii as the •tlifei” mos<inlto from Its pe¬ 
culiar markliiKS, or more proiswly ns the lades entopu*. 
la a disease of AmcrliHJi oiIkId Not only is If carried 
erxclufdvely by this tjiie of nnisijulto. but solely bv the 
female of the ajieclt's The mosquito must have hltten 
the person 111 with yellow fever ilnrltn; the first three 
days of the dlscns«- and then a developmental period, 
wltliln the Insrs'l. of the rirttanlsra is necs’ssary Iteforo 
tlie Infected inosipdto mav ttlve tlic disease to others 
After a person la lilttcn by an infected mosquito the 
symptoms do not ainienr until two to six dnvs elapse 
lellow fpvi'r was one of the diseases that deliived tlie 
eonatmctlon of the ranamu ('mini Snr«isin-<!enernl 
Oorgaa cleared the canal rone of mosquitoes and yel 
low fever and made the rapid completion of the cannl 
poflsllile l.ater Oeneral OorKas rid lliiMinn of this 
menaee and at the time of his dealh wns ciqfaBcd In 
the eradication of yellow fever Wliile the disease Is 
native only on the Cnrlhiiean 
Sea littoral and the West 
African coast, where endem¬ 
ic homes of yellow fever arc 
located, the titter mosquito 
baa lieijn found In the Knst 
Indies, In the rhitlmiitie 
Islands, China, Jopan, aoatli 
ern Europe, Africa and Aus¬ 
tralia. The lnfect(*d mos 
quite brouitht to these parts 
by a vessel may therefore hi-- 
coine the spark to start a 
yellow fever conftagTatlon 

A Dead Rati 

This cry In an Oriental 
city may herald a great put- 
break of the plague. Plafu** 
i« a disease transmitted 
fo by the rat flea. Be¬ 
fore tee occBxreitce of a 
plague epMendc Id a ^ty, 
there may be an i«tten8lve 

epiaootie ot pUkoe among 

the rndenta, eapKlalty tee 



rut Tlicrs' nniiiiiiW will die in irii'iil iiuiiibers one 
can nnderstmid whv the flndinc of dead rats in an 
ensfcrii cil\ iiinv nlmost < rente a jiaid* 'the th-a will 
not as n rule leave the ml until afier the nslcnt s 
death The flea derives its Infective niitliTiul or pliiBiie 
Berms from tlie lilood of Its liost tlie lat 'I'lic cernis 
collect III the stomnrli of tlie Insei t where tlicv ninlllpiv 
so rnpidiv ns to previait tlic lien fnaii swallowInB Its 
food To rellcvi' itself the flen cjia ts the mass of 
germs through Its nionth mid niuv thus Infec I the rat 
or iicrson upon whom H Is Iniiig 

KIcns nrc wingless liiseds and move iihoni bv scih's 
of lumps The eggs do not remain on the Ixsh of the 
rat bnt fnlt fo the floor and then- sre hnt<-lied The 
.v'ouiig forms of the Inseoi exist on the a< < nmnlntlon 
i)f dnsi niid flllh that rollccts on the thsir and lontlinie 
their drwelopnieiif fo ttie adult form, which sisiti lakes 
np Its alHsle on the rat I'lagnt is said to tn endemh 
In th(' ground sqniircls of ('alifoinin 

Those who have read .Mkliisons Old .‘Saint I’anl" 
will hove gleaned some Idea of what an epldcinn of 



_plagoi ini'aiis |o a iit\ In llkl.'i I.ondon 

I was Msliiil Iw a \ ci \ evlcnsivc oiitbreaU 
11 Amhorliles stntc tlial nearly one-scvculh 
of Ihc popnliitioa iMOislied (hiring this 
epidciiilc 'lliici' Inindrcil \ears )ircvions- 
ly Ihc grciil panih'uiii of "hluck ib-alli 
ovciian .\slii, norlhi 111 M’rlcu, and Eu¬ 
rope and (oMi'chd ns i|s loll tla lives ol ‘ 
twcalv live iici cent of the inhiibltnnl of 
Europe hcsnles tins of llnaisands in Af 
r!( a .mil \'l,i I’lagiie li.is Invaded New 
Oilcans and ('iiliroiiiia '1 he last great 
online.ik of ilils dise"s(< oidiired in .Mnn- 

'Ihiie an‘ four i‘n(leiine (’enters of 
plagiK^-llial Is lo(alilles where the dis 
e.is(i IS ahvavs ineseiit .ind fioui which 
seed in.iv lie derived toi an extensive out 
liKak in (dial pails of (lie world Oni’ 

Ilf lli( se eailemle ((‘I’leis Is m Mesojio- 
liiiina iwo nil ni the regions (if tin’ 
ffimalavas .mil (lie leiirlli is locnti'd in 
t'ginida, Afina The fight iig.iiiist lilagin 
IS neiissaiilv a light iigiiliisi rats and 
flieii teii.mis the (has \ svslenintle 
(anqi.iigii Is iiuiiisl oal hi plague hifi'cted 
(hies vvlili the ohjei t of crndlenting the 
rn! iicipalntinii thal niiiv lie snfTering from 
the ]ilagne I'he moents are triqiissl 
shot poisoned dinwncd and liniiled with dugs 'I heir 
feeding plioes an* desfrnvisl nnilihags are made rat 
ploof In fad evervllilng is doiii’ to hriiig nhoiit nil 
eradhainm <l((Mn vessels Iniitior invninis of rats and 
aniv thus diiiv plague fioiii |iui( h port ’I'u pievent 
rats from having a vessel the luvvsers are proviihsl 
with metal (hs( shields and the gangwnvs aie vigi 
Iniillv giiaided during the (lav and raised at night 
Knniigalioii of lla Inliiim of the v i sse) at regiiliii In 
tervals will keep ils lat poiiiila 1 Ion al the mhihiMiin 

The Body I.s)URe and Typhus Fever 
Nisin after the (omniein eininl of the (Jreal Wai tlie 
.''erhittii arinv (a|ilnied gre.it nninlieis of ^iisinan 
prIsoiKis and with them Seilii.i iiselved llie seeds of 
a vast ephleliiK of t\|ilms fev ei PIk' dIsense spread 
like wild fire and soon i)i(' little eoiirilrv was a seething 
mass of sh kness Iter lieroh dodiirs dh’d in tlie iiiidst 
of tlielr eflolls tlie sirnken Serbs lav 111 in th(‘ high- 
wavs and Inwavs, hospitals ami Improvised hnspiims 
tilled (o overflowing The Austrians vvitli the aid 
of till’ IkmIv hiusi' had 
hronglit Serliln more qnickiv 
to the verge of defeat Ihnii 
(he\ eonid have Iniped to do 
w 1th all of the heavv nrtll- 
lerv that Ihev possessed 
In pails of Mexico this 
disease IS (opstanth found 
At one lime Irelamt was 

sorelv tried liv It , in (lie 
eailv ('lenticH New York and 
I’liiladelplila ('xpi'rlcm ed ep 
ideiiius 'flic disease Is 

1 ransiul'led from persiai to 
person by Ihe loinmoii everv 
y- / V II dav lejilv louse oi "(siotie ’ 

I Ibiilng Ihc late war vimy 

'• nninv of onr sohliers en 

gagi'd hi IK live vvarfarc 
vveie hifesh’il hv the body 
louse I'l (ti( ((/((I 1 ( "(timerifi 
is tlie fain v name of this 
lilth' IK’St lie principally 
takes np hi.s rcslilenei' tii tin* 
nnderelothlng and makes 
(riontiatied on pip/e .H.!) 


Sab*crJpilof) prirr I 
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The HudHon River Bridge 

I NS('Uni);ii IIMT lilt' imitjils 111 an I'luli mill lain 
nils ‘iiis|ii'iihiiii, liililm III I'.uinin imn innt rfitil 
111!' IIIHI niilnni, I lu Mispciuiij Dlffifth I'il, of 
vililiii a iiTv fren ti ansliitlnn tvonlil bn, 'll mini muuti 
tn.sk to awlim a !ii(;L\vaj thnaiKii thn liuatona” 1 fiiulit- 
li'KH till' nliiirii;im'H tlnimtln ho wlinn tlii'\ 111''.! iimnui'd a 
Hlranni with thnlr i‘li'iiH'iitar\ ansiiniislon lirlilitfs bnllt 
lit tlio tiinith ti'iiilrlK of tri'i'H anil tollowpii these 
with iiinii' ainliitiiais strm tines hiiilt of eahles woven 
of (wisteil tillers 

'I lie I iiiii|iin Ml 1 m Iv siiuill streiiiitli ot -lull iiiatenals 
set a stern limit tii'iin the Icuitth to wlileli these early 
hrlilttos cimlil he hiiilt, aiitl there was a loim wait 
throupli the i eiitiiries iinlll the ilawii ol the inm MRe 
preseiifeil the hrliltte hnililer with a iiiuteilal which 
ennhliKl him In eonsfriu t more ilarinuli Anil so it 
(Mine iihoiu that in IHJi) the fiimniis enitineei, Telford, 
hy forttlliB his iron Into loiiB, Hal eve-Uars, was uhle to 
huilil the famons ehnln eiilile siis)K'iisiiin hnilBe t <!<•<> 
fis'l In Jenirlli wlllih larrieil the I'ost road to Huh head 
iiiroMS the Metiiil .Straits hr means of two shoie Hpnns, 
anil a main sinni across the ehannel which is ."itXi feid 
in leiiRth 

Hut the Iron iliiiln iiihli uiew so uiently in welKht 
ns its leiiBtli was ini leased that we hud to wait until 
drawn wire presi-nted the eiutlneer with a material 
that was so stioiiK In in ii|iim tion to Us weiKlil as to 
open up ureater posslhllltles iii the liullilliiB of long 
spun suspension hrlilces, and that disllnipiislied engl- 
nisT ('olom 1 Itoehllni;, aMilllng himself of the new 
material, did imt hesitate to iiniiieit .Manluittan and 
lirciiikl,! II hv a hililge whose main span measures | .'ip' 
feet helweeii ils supporting towers 

further ile\elopmeiits in metallurgy and the art of 
sled manntiu'tnie, parlli iilaily in the dlrertloii of 
nlloyed steels, has so gieath extended Ihe posslhllltles 
of long-span constriiciion that tislaj, in the bridge de¬ 
signed by 1 imlentlial to span llie Hudson Unet, we 
have a strintiire whose main span is douhle (hat of 
the HriiiiklMi Hridge Its Hour spaec five times and its 
li\e load eiipiieilj tlfteeii tluiis as great 

If llnil engineer of an earllei daj i outil come bin k, 
sev(‘n jears lienie, ami look upiai the ouinpleted lludsoii 
UUer Hriilge, he winilil feel, siireh, that his l.atiii in 
seription could he plnissl atiiwe the iiortals with a 
stronger eiiiptnisis and a more profound signltieanee 
tlinn lie tilniself hail evei ilreaincsi of And \et. to do 
him Justlie. It shoiilil he wnrien here that progress in 
the SI lenre anil ti'ihnbinr of engineering has made 
such strides that Ihe t is|, ,,1 swinging this liioail high- 
wii\ through the heavens great though It he. Is no 
more illtlienll to the engineer ol the twentieth lentury 
than was Ihe feat iH-rfornied hv the hriilge hiillder of 
one hnmlreij years ago 


Return of the Clipper Ship 


A ltf we lai the e\e of nnollier i Upper ship prn’’ 
Is Ihe stiiblw tramp steamer, lumbering from 
|ioi( III Ilia I at Iinjc kiiols an hoiii oi h'ss to give 
place 111 Ihe shapeli tore-and afl si'liooner, eapalde of 
doing her foiiiteen kiiiils hi a bree'/i- ami maintaining 
(thanks to her niixllinn imitorl an average of ten to 


eleven knots for the whole viwagrV 


An answer to this i|iiestlon is suggested In the 
article on pa'te HJd ot this Issue in wlileh U is shown 
that Ihe survival of the steam or lalslrlveii ship Is a 
ciiiesllon of the lost of operHtloii, iiartleularlj with 
leferenee to fuel eost In this eoniipetiim we draw at¬ 
tention to the last report of the riiamher of .Shipping of 
the TTnited Kingdom which savs ■ "Knder present eon 
illtions very little shipping Is helng run at a profit, on 


a great many recent voyages heavy losw's have iteen 
llK urred ' 

It was similar eaiises, though they were not nearly 
so severe, which led to that marvelous outburst of 
sailing ship nelivilv which has (ume lo he known as 
the flliiper -Ship Era , and unless there should he a 
verv great lediiition in fuel and liilua costs (of which 
there is no evidence today) the sailing ship, exiept for 
fast freight and puSHonger service, niust once umre 
eeme into Its own .Shoiilil this happen there ni'ed he 
no iinxielv on the score of spev<l, for the square-rlggwl 
clipper ships of Ihe fifties were fast—veiy fast—and 
since their dav theie has heen develo)ied an Amerlean 
type that is faster yet—the hlg fnie-aiid aft schooner 

The I lipiier shlj) in n hreeze was able to show her 
heels to the steamers of her day and her average 
sjieed was superior (loiislder the “Klyliig Oloud” 
whiih in IH.i'il siilleil from iNew Yoik to San Kninelsco 
111 SU duvs, during which voyage she covered a contin¬ 
uous stretch of 5.B12 miles at l)b,. knots and another 
ol l,2.Ki miles at 13>f, hiiots l.nter 'I'he Lighteiilng." 
In It gale, sallefl 4^)0 miles In a dav, her speed rising 
at times to 18 and 18i/>j miles hy log These were not 
large ships, their lengths helng n-speetlvelv 225 and 
244 feet 

Today we isuild do niiieh Isdlei l\e Inive steel in 
plaix- of wood for hull iind musts, wire ro|>e for all 
standing and running gear, to say iiotidng of the 
refinements in bull, sails and rig whieli tlio yuelit 
designers with their long experleme eoulil work Into 
the design 

I'urthermore, the si|iinie-rigger iiailil not he tloser to 
the wind than (i isilnts She sailed UH» miles in going 
:is miles to windward, and in laluis she lav dead Our 
modern steel fore and aftei would He up within 4 
points and she would make 7(1 miles on her course for 
eyerv HHi miles through the yyater, while In calms 
she Would he good for ,S knots I'Inally, she would he 
from .'Itk) to KJO feet In length, and other things being 
equal, means s]K.s'd 

('an Airplanes Destroy Battleships? 

T he vigorous testimony before the Senate Naval 
Committei' of Hrig-(Jeneral Mitchell, of the 
Army Air Servne, hacked mi as It was by the 
equally (onfldent testnnonj of Hear Admiral Knilam, 
ex|diidtsl III the ordinal lly sedate atmosphere of that 
deliberative hisly with soinetlnng of the slioi k of one of 
the Oeneral’B own bombs Itoth Uu-so gentlemen r<>p- 
resent that aiUaiued sdioo] of thought whiih refuses 
to believe that the thing which has Iwen roust always 
eontlnue to Ik* , anil thev gave i-om-rete expression to 
ti.eir loiiyfitioHs by telling the (’oinmltlis- that so 
rapid has heen the udyanceuient of uviatloii that within 
a tew yeais’ tune the laidtal ship will he bundled off 
the surface of the sea 

ttne outcome of the dlseusshm was the delermlna- 
llon to put the matter to the test hy providing a battle 
shl|) UK a target and giving tin* .\rmv and Navy .lolnt 
Uimid free rein to carry out an experiment on n full- 
size scale rrepnriitions for the homhliig of the shlji on 
Hie part of the Armv Air Service are helng carried on 
111 l.nngley Eleld, Miglula when- some sKiv otiheis, 
ihletly students of the Field oHI.eis’ Sehis.l, oie eii 
gaged In homhlng exercises, using the new (llenn Marlin 
bomldiig ail plane, whiih has reixuith been delivered to 
Ihe Air .Service 

Allhongh the Ixnnbing of the hattlesblp is to lie 
I an led out in all seriousness. It will not be iiosslhie to 
rtprisliiee the eondltious of aetual biiltte; first, for the 
reason that in an engagement the modern battleship 
will he moving at n hjhmxI of something oxer 20 knota 

and mi a zigzag eoiirse. and ... heeiiuHe the nntl- 

nireraft guns of the ship will he played u|Mm tlie 
homhlng mar bines as they jiass over The airmen, 
ti Is true, profess to have supreme eontenipt for the 
eflliieney of aircraft ttrh, and In the testimony before 
the Senate Naval ronimlttee thev pointed to the fact 
as did some of the admirals who gave testlraonv, that 
the record of hlls of alridanes in the (Jreat War was 
only one hit ]ier thousand shots fired Also, If the 
baftlesliiii that is used in these tests should lie under 
wav at the time of the homhlng, and he steered hy wire¬ 
less on a zigzag course, the airmen claim that this 
iniivemcnt will be actually favorable to hitting, hecause 
the planes will fly with the ship and tbelr relative 
siMWd In passing over her will be reduced. 


As a matter of fact, the crucial questioo Is that ot 
the olcvatlou at which the bombs are let go. U the 
plane file,'? high, the cUaucea of a hit ere proportion- 
ati'ly rediietsl, If she Hies low, the velocity acquired 
by the Uimb ie pniiiordouatcly reduced. It has always 
St Clued to ns that to eiipple a battleship suflltiently to 
thiow her out of Hue, it Is absolutely ii(H“es8ary that 
the bombs p<'iiutrnlc the protective deck liefore thejr 
detonate The illlemmu may Ik? stated thus; Flying 
high mejins no hits. Hying low means no penetration. 

Now, If penetration of the proteitlve deck U neces¬ 
sary, We run up against the dlfflculty that the greater 
part of the weight of the Ismih must be given to the 
metal ot which It Is composed In other wonjs, the 
bomb must take on tiie charaeterlstles of the shell from 
a hlgli velocity gnu Its wnlls must be made thick 
enough to hold together until iK'iietratlou has been 
efl'iH-ted 'tills would mean such a groat reduction of 
the TNT content that the huge ulriilnnc bomb would 
he robbeil of much of Us power Again, it must not 
be forgotten that before reuehliig and iienetrating the 
protecilve del k, the bomb would have lo pass tlirougb 
two and iMissIhly three steel decks of considerable 
IhleknesB, and, so tar ns we are aware, there Is no de¬ 
lay action fuse existing which is siiflldently insensitive 
lo stand this Muiesslim of shocks without letting go 
Ail of which stems lo show that one of the first 
things the advix-ates of Imttleship destruction by 
liimiblng must develop In wliat we might call a super- 
delay action fuse 

Patents Secured by Officers of the Crovemment 

A n oftleer of the I’liltetl States (lovernment diics 
not dedicate his Invention to the public when 
he secuix's a patent without pavmeiit of (lovem- 
ment fees " 

This is the opinion of the Attorney (leneral of the 
I'nlted States in answer to a wrltleii reipiest of the 
Seiretary of )\ar, dated November 24, 11110 The Act 
under (smslderalion lends as follows 
“The Seiri'taiy of the Interior and the Commissioner 
of I’atents are aulUorlzed to granl uuy oflli-er of the 
(lovernment, exiept olheers and eiuployet's of Uie I'otent 
Oftlce, a patent for anv hiventiim of the classes men¬ 
tioned In Section forty-light liuiidred and lighty-slx of 
the Itevlsisl Slaliites, when such Invention Is used or 
to he used III the puhlie aervUe, w’llliout the payment 
of any fee, proro/cif, that the applicant in his np- 
Iilieallon shall slate that the Invention descrlhwl 
therein. If patented, may he used hv the (lovernment 
or any of Us oHiceis or employis's In the prosecution 
ol work for the (loverunieni, or b// onp otber perinin in 
the I nilrtl Klatm, u'tthout the pagmrtif lo him of anu 
tonally IlHixim, u hirh tliiiulafion nhall bv included in 
the pali'nt " 

The Act, therefore, expressly stiiLes that the Inven¬ 
tion may he used “by any other iH-rsim in the United 
States ” 

In the opinion given by tlie Attorney Uenerah he 
enrcfully reviews the statutes having a ticarlng upon 
the subject and states that, so fur ns he knows, there 
has l)t>eu no decision ot the tsmrts upon tlie uuestlou 
He is clearly of the opinion, however, that the Art was 
Intended to etieouruge oflleers of tlie (lovernment to 
patent their Inventions and grant unto the (lovernment 
the free use thereof, but that the Act did not Intend 
that aiiv one In the United States should have the 
nght to make and use the invention for his own benefit 
or for the l)eneflt of others 

It would, therefore, np|K-nr that It Is a dangerous 
matter for any one apart from the (lovernment Itself 
or a person, flrjg, or eorporatlou, who Is making or 
using the liiventlim for the benefit of the Oovernment, 
to attempt to manufacture and sell a patented article, 
even though such patent l>e granted to an officer ot 
the (iovernmeiit under the provisions of Uds Act 
The opinion of the Attorney Oeneral upixiars to be a 
logical one, that an officer of tlie (lovernment Is entitled 
to such lienefit as his potent grant may give him. In so 
far as snrii benefits accrue from the raaniifactiMV, sale 
and use of the Invention hy fiartles not (xtnneeted 
with the Oovernment and intended for private benefit. 

It la, therefore, clear that the common and well- 
accepted Idea that a patent granted to an officer of 
the (lovernment without payment of Oovernment fees Is 
public property free to be uacd bjr any one, U a 
wtxmg Interpretation of this Act 
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A^rtomoliUe 

CHr Bm lAatm OpmmhL —Opposition wss rscently 
forthconiUtK by the Merchants' AssuLiatloii of New 
York to Um estabUehtnent of orKonleed motor omni¬ 
bus lines la oompetltlou with csistiuK means of trans- 
twrtatlon. The aseociatlon Inslats that the competition 
would result In impairing present traffic without ut the 
same time providing an adequate means of handling 
the trafllc. Airnwg the reasons given for opposing the 
Introduction of any more motor oninlhim lines in New 
York were the following: (1) Increased congestion ; 

(2) Increased cost to the city for street crossing t)rot©c- 
tlon: (8t Increase In danger and In accidents us shown 
by England’s statlstles for lamdon; and (4) that no 
emergency exists which calls for the eatahllahment of 
motor omnlbtiH traffic, other tlian the Fifth Avenue linos 

Trucks Assisd in Moving Steel. — Reports from 
Youngstoiwu, Ohio, sho'W that motor tuick nioveinenta 
continue to play an Imiwrtant part in the reduction of 
the piled tonnage of the steel itillla of the JIahnniog 
Valley. Accumulation of unshipped finished iind seml- 
flnlsbed iron and steel priHhiefs of the Miihonlng and 
Shenago valleyH several weeks ugo ainounfe<l lo 7,500 
cars as against 7,900 cars the week before and R,500 
cars four weeks ago. In addition to ino\etnenl of the 
eurtalletl current protluetlon, the warehoused tonnage 
was also being movwl during the lust four wis'ks at a 
most encouraging rate, although inosi of this re<luetlon 
In the unshlpiKKl tonnage was largely due lo Improved 
rail conditions Trucking of steel to fairly distant 
Iioints for rail Khl|)ments, and direct to nourhy and 
distant consuming points Is being \lgoroimly pushed 
The use of motor tran>»iK)rtatlon has eeasisl to Iw a 
wonder In the sl«d industry and excites little TOiument 
In this valley now It has however demonstrattsl that 
the motor truck gt'nerullv used In this lerrltorv was 
not esiKH’lally designed for Kt(>*'l shlpineiiis and U is 
expech'd that the truck builders who take advantage of 
this and wuid their engineers and designers Into the 
territory can develop trucks that will meet ihe ins'd 

Many Kinds of Knocka.—One of the most irritating 
things to a moh)rlst Is a knock somewhere In the ear 
Borne knocka are so baffling to locate and remedy as 
to give uiieeasliig trouble even to the exisTts of the 
garage and service station. Hut with enre the owner 
may find and eliminate the ordinary causas Perhaps 
the most frequent kind Is that which comes from car¬ 
bon deposits With low grade fuel, such as the motor¬ 
ist is comiwlled to buy at the present time, there Is 
every ehnnc>c for earlmn to accumulate In the eonihus- 
tloti chambers and on the piston tops Faulty carbure 
tlon, iKHir lubricant and istor eomiuvsslou due to worn 
piston rings facilitate It* production, and many en¬ 
gines, even In high-grade ears, have a tendency to 
accumulate carlsm This Is especially notwl If the 
oiling system operates at considerable pressure Most 
hlgh-i)owere<l engines are constnictjxl for ns high com- 
presshm ns isisslhle, In fact, this is carried almost to 
the isdnt of pre-lgnttlon Then, when n film of carbon 
forms In the eorabustlon chamber. It raises the com¬ 
pression so there Is pre-lgultlon and fonsecjuently a 
kn(K-k One should not Jump to the conclusion, how¬ 
ever, that every knock Is enlist'd by carbon deposits 
In the engine Not all knocks are damaging to the 
engine, hut some of their causes, such as a loose con¬ 
necting nal bearing, a Iikiso cylinder, or a broken moving 
part, might prove Immediately Injurious 

Note* on Skidding.—There are two main facts 
regarding skidding that are apparent lo anyone who 
drives a car One Is that a enr skidding sidewise on 
the rear wheels slides over the smooth surface to 
a point where the surface Is rougher and the tires 
begin to take hold The skid, however, does not stop 
Immediately at the first rough siiot, but due to mo- 
inentinn and the weight of the ear, grinds the rublier 
over the rough sixit a certain distance which h.is the 
effect of a rasp being used on the tires This is jiur 
tlcularly the case when the wheels are locked 
It Is a well-krMTSrn engineering fact that railway 
cars vHth steel wheels running e\eii on a glassy sur¬ 
faced rail will. If the wliwls t« suddmilv braked 
while the train Is In inothm, flatten a sixd on the steel 
rim la a short rime, so much so that the succeeding 
pounding of this fiat spot will eventually spilt the 
rim It Is easy to Imagine the eiTpet on a ruhl)er tire 
under the same action on a road surface when the car 
is braked suddenly when traveling In a forward di¬ 
rection. The wheels Iwk Insluntly, hut the momen¬ 
tum and weight of the-car drag the hot rubber along 
on the flat spots on the rear wheels. The plnclug of 
the hand on these spots Immediately after will <i>n- 
vlju'e one that this does not need to occur very often 
materially to Injure the tire With chain pfpilpmont 
and common sense driving, the car need not even start 
to skid and thus grlndhig of the tires U unnecesaary. 


ScicBce 

Beer Vat Mushrooms.—^The raising of mushrooms 
In one-rime beer vats Is coming Intt) cunshlornhle promi¬ 
nence. Frobahly no other industry is more profltuhle 
that could be carried on In an ante Illghlecnth Amend 
ment hrewery. This “Infant industry” is already nsk 
Ing for tariff iirotectlon 

Sailing of Cope Expedition. — Commander John 
Pope of the Itrltish Imperial Expedition, whli h hopes 
to roach the South Pole by airplane, has saihHl from 
the Falkland Islands. The western shores of Wetldell 
Sea will be surveyed and charted and other sclcntltlc 
investigations will be carried on 

Big Game Protection. — Work of marketmg the 
Imundnry of Mount MeKlnlev Natniiial Park as the 
first step In pstahllshlng protei tlon over the region 
whieh is descrllied as the foimtaiu head of the hlg 
game herds of Alaska will hegln as sism as the 
weather permits, the National Park Service announces 

Skin Disease of Cathedral Windows.—York Minster, 
one of the most beautiful cathedrals of England, fani- 
ons for Its glorious stained glass N hi trouble Some 
mysterious disease has attacked the stained glass It 
takes tlie form of minute holes which In time deeiien 
and cause Ihe glass to flake Some )i<irtloiis ari' as thin 
as tissue pM|M‘r and crumble at Ihe touch No one 

Oil Fumes Put a Town to Sleep.—A curious result 
of a iBlIroad a<(blent In which S.lSHi gallons of iiaphlha 
were spilled. Is reported from Itoclots, Pa The oil run 
into a pit and the odor was so peiicfniling that cattle 
died and one man Hii<s-uml>eil As time went on the in- 
hiililtanis of the town wi'n- nttai ked hv a sleeiilng 
sickness and everyone Is'gHii to drowse A number of 
the rchideiits movi'tl out of town until the iiaiililhn 
had dried iiji 

A Wild Life Refuge.—^The Rockefeller Foundation 
has presented to the Stale of l.oiilsianii a trait ot 
roiintrv eonipilslng some 115,http acres known as the 
(Irand Chenier Wild Life rtefuge The land was jmr- 
chasetl by (lie Foundation from liiittvldual holders In 
1014 In order to pres<'rvc tlie wild life of the isuintry, 
and It Is a condition of the gift, whh h Includes labora¬ 
tories, piihllcntlons and ispilpment eoniieefed with the 
preservation enter|>rlsp, that the tract slinll remain us 
a iK'rpetuiil wlld-llfc pn'serve 

A Mean Thief.—Platinum was not always as pre¬ 
cious as It Is tisliii, and formerlj It was extensively 
useil to tip llghtiihig conductors. Itiilv has been having 
an ejildemlc of church stei-ple cltmhers who flich the 
rare metal from the eonduelor tips, but Paris with Its 
miieh-Miunted police system ought to have his>ii Immune 
.Some enterprising burglars scuh'd tbe tops of bolh 
towers of Notre 1 'ame and strlppisl the top of each 
isuiductor of about six ounces of platinum No (rnis- 
of tbe thieves has ln-eii found, hut the imllce think 
they wen* ex-ateeple Jacks gone wrong 

Fruits from South Africa. — Fruits from South 
Afrlc.i are the hifest iiovelfv In the .Now 1 ork Clli 
food markets Not oiih do the African fruits n|)|>eal (o 
the imlate of those who long for iicachcs, plums and 
melons of summer time, hut they are a delight lo th(> 
cjc. Strange crosses of isuichcs and |i1iims and npiilcs 
have reslllled In colors of deep red siiliished with \el- 
low In odd shapes that are iiiifHinilnir to most of us 
Tbi- fruits are all inrefiillv sele< ted and i.iickeil in 
excelsior Thev come nmler refrigeration, iiiostl.v hv 
way of England, the trip taking u luiiiiiiiiiin of 1'onr 
weeks 

A Scientilic Drug Expedition.—An expedition led 
by I>r Kusby of Coliiriibln will msII the uiicxiilored 
areas of Venezuela, Holivlii, Eeiiailor and eastern Cis 
lomhia Tile enterprise which Is strUlIv sdcnllfle. Is 
hiiliig fliinneed by a I'liilinlelplilii (.lu-nilcal isuiipain and 
will consume eighteen months The explorers will 
iitleiiipt to study and tiring hiuk tor liirthc'r exaniiiia- 
llon here Specimens of birds, Insects, flora, icptlles, Hsh 
and other creatures that alsuind in those regions 'I’hcy 
also will 6W'ek new light on trophal diseases, thcli ongln 
and their cure. The results of the expedition will he 
given to the world 

DifficuIticB of the Heidelberg Observatory.—The an¬ 
nual report of the famous ohscrialorv on the Kihilgs 
tidil, near Heidelberg, for the year 11)19, paints a gloomy 
picture of the affairs of that liisiltiitlou Suspc'iislon of 
servlcx' on Ihe tramwav lending to the ohscrxntory has 
Imposed great hardships on the stuff besides making 
ll hnpoHslble to secure liilior for iiiakiiig iieisicd repairs 
Lack of heat has led to much damage hj dampness 
I’hotogviiphle work was rerliieed lo a minimum on ac¬ 
count of the oxpelise of plates Nevertheless rsmsUler- 
nhle work wrts carried on. and the ncblevemejit* of 
tbe year Included the discovery of 28 new asteroids 


Aeronanties 

A British Giant.—It is understood that the British 
arc trying their tiand again at giant aircraft, this 
time a flying hunt which will lie cnihxi the ‘'Tllanln,” 
and which will he flttisl with four Ilolls-Itoycc “Con¬ 
dor” engines as originally intcndeil, developing a total 
of 2,4(K) horsepower 

Japan's Air Routes.—Great interest is being dis¬ 
played by the .laiiunese In the dcveloiiinent of louimer- 
cial aviation It is stated on goisl authority that the 
.lapanese have plaeisl suhstantliil orders with the Krlt- 
Ish for airplane eiigliieH and parts and for flying boats 
of llrlllsh lonstniction Manufacturers of airplanes 
ami tliclr mecssorlcs an> going to .Tapnii to open ii]) 
ImsIncsR with the Tapancso, whose ultimate object 
Is to cHialiliKh land and isinstal roiiles for commercial 
puriioscs In vtirliais parts of the Eastern Emiiire 

Airplane Service Between Amsterdam and Pans.— 
On April 141h last an airplane passenger service be¬ 
gun hctwcci) I’liris, llnisscls, and Amsterdam, which 
Is to Is- I'xlcialed at a hiler date to Coiicnhngeii, and 
will also Include llreinen and llamhiirg Dally a ma- 
ilmic leaves Fans at II A .M , making landings at 
Hnissels and Iloltenlaui, and arrives In Amsieniaui 
at !1 HI) 1’. M An airplane leaves Anistcrdntii dally 
at 9 A M, and arrives m Fans at I HO I’ M Thus 
the Journey < onsiimes only 4<~j hours—one-third of 
Iho time now reqinreil by railway 

British Airplane Factory in Japan.—A group of 
llrllisli 'iiliplaiie (onsini, tlon (‘xpeils ims iiriived in 
Nagoni .lapaii, aidiriliiig to il rcttiil report, under a 
(tins-jcur <011(1(111 wlili a taiaiiicHi compain, In order 
to stiiM'ixIse the i ons|riu tlon of airplanes iti all dc 
(.Ills It Is expeded that a (oiiiiilcic uianiifiutiirliig 
t’liiiil will Ik oiganized, capable of turning out the 
most npprox(‘il t\|H' for all ])iirposcs Though llii' en- 
Fro hiiilding i<aistriu tlon of the comitanv will probably 
not he tlnislied for two years, It Is iindcrstoiKl that 
the laiihlliig of motors and assembling of planes will he 
startl'd in certain units of the plant as the\ are com- 
plcttsl 

Germany’s Aviation Industry.—When the wai ended, 
iKcordliig to ,le»o*iuM/i((lennunv had some 40 air¬ 
plane fiicloilcs at work, whiih wi-rc turning out ahoiil 
2..'><)(t machines ii week After the defi'iit of (iermany 
and the sulis(s|ucnt revolution, the majority of these 
linns Hwilcheil ovi'r to other work Throe firms di'clded 
to manufacture miuhliios for civil aviation These 
wore the Snhiatnig Compiiny of ih'rlln, the .Tiinkors 
(’omiMiny of Dessiiti, and tlic Fokker factory of 
Schwerin 'I'hi' (icrmanv (ioveinment Is watdiing ttiese 
dovelopUK'lits closely, though present (ondlllons do not 
allow It to lake any (iis-n iitirl In furthering the tiiiild- 
Ing of nlridniii's The industry Is encouraged to main 
tain Its factories at n slati' of eftlcleia v whkh will cna 
hh' It to go atiead immisllali'ly when tlie time comes 
The skilled labor is being kc[)| emiib'ved 

Kite Balloons for Commercial lisp.—Although there 
lire nndoiibtcdlv important uses to wlileh kite balhsiiis 
(an b(' pill, some very ImiiraetK al siiggi'siIons linv(' re 
(cntiv been made by entliUHl’ists for this partieuliir 
(raft K'garding Its eomnK'ieial use l’h(' value of the 
kilo balloon In (oniKsHon with meteorological obser¬ 
vations is tnidls)ait(sl, and under certain conditions, as 
iHiiiliiiarks on air roiilcs kite lialloons may be of the 
greab'sf assistance, but the suggestion that they should 
be towed from trawlers to "spiil' slionls of fish Is not 
(pillc so a( (s'litublp, vve are reminded by Arronawtie* 
Tbe small all ship jirobably Jms greater jiossibllltics In 
tills direction than tlii' towed eatdlve tinlhsui, but the 
pres(>Ml (sist of all airship nnikcs ils use liiiiiraetlenlilc, 
nor Is the speed of a small nlrshl)) suftlelent |o Insure 
more than (Kcashmal use Another siiggi'slimi which 
has ts'eii put forward is that firms should use kite 
bullooiiH for displaying advertisements 

The Caproni “Nineplundem”, as the giant Caproni 
flying tiout has been nukiiamed from tlie tint that it 
has three triplano sets of vviiigs arraiigid one behind 
tlu' other, nmde Its first lllgtit on Manh 'Jnil, atcord- 
Ing to latest reports The miiihilie is stated In have 
got off well and to liiu e risen to a lielglil of 20 fw't 
This iiidleutch th.it no allempt was m.ide to Itv the 
machine, th(' tests being ineielv lo test llie ' iilanlng'' 
eaimeltv to si-e If ll weie iiossihle lo niistn k.” In 
Hddithm to tin pilots and lueelmniis the nnieldne Is 
staled to luive (iirrled ahont 1'o Ions of ballast to 
rcpix'sent some of the 100 passengi I's wlildi the ma¬ 
chine IS designed to i tirrv On M.inb tih, we learn 
through l Unht, It was aiiliounei'd fioni Milan Unit the 
Caproni ' Nineplainh ni" miidn .i sei ond lest IlighI lull 
that ill desix'iiding something went w i oiig anil (lie 
nuKhliie minb a had alighting on the watei ’I In 
jillot and iiKM liaiiles were nntiijnrod, hut the unn him 
is said (o he preltv badl.v damaged 
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The towcre of the Hudnon River Rildire ore of the uunc height u tht Woolworth Tower Thfl> will bo built of «tael ond clothed onUM-Iy with emootb-drweed i{T«jr gronlto 


Side elevation of the proponed Hudson River Bridge and of the Brooklyn Bridge drawn to the same sca)e 

The Hudson River Bridge 

A Great Highway for the Steam, Rapid-Transit, Motor-Truck, Automobile and Trolley Traffic That Crosses the Hudson 

A r hisi ,ilii‘i iiiniiv (it liiis ilic latest of whteli alwnjs lieen well uuderstoiMl 'I he oiitstniidlnn question eeonomy lu eonctmtratioii We see it In the 9W>-foot 

vMi^ line to file «ai the prelimiiiarj work ut>< liiis Iteeii how Itest to aceompllsh this, unil it was with steamer, the 400-ton locomotive, the 100-ton freight 

e^•iar^ fill file (onstiui tioii of the Iludsoii Uiver an undeniahle touch of genius that Giistuv Linden- car, the mnltl-etoried ofttce building, and in the huge 

Hridge Is well iiiidei wa\ stan of eiiRtneers which thnl conc*>lved the prohicm of (oiinectlug Manliattan factories which are characteiistlc of American mann- 

liielndes .some of the uiohi ilisttugiilNhefl meu tii the and New .lersey not h) a Rcri<‘s of separate structurea, factoring Industry Similar economies both In the 

(oiiiiiiy has hceii foniieil, anil hark of the great work but hy one vast bridge whose proportions would l>e first cost and tho coat of operation, win be achieved by 

theie Ih a group of leading finaneiers, railroad men such that it could easllj take care of the whole of the solviug the vast traffic and transportation problem be- 

iiiid otlioi- who hino a wide prmliial iir-qnalntancc traffic which surges to and fro between Manhattan tween the Weatern continent and Manhattan Island, 

with tiaiisll prohieiiiv Island and the mainland by the constnwtlon of a single bridge of unprecedented 

The tiHflic sltnntion in New York and vuinttv la- It was not Idealism or nnv strlving for the spectacular dimensions Our illustrations are the llret official draw- 
hors under niativ dlsndvaiUngcs, and bv far the thnl led to the conception of this bridge upon such a ings of the great structure to be made pnMlc. 

greati'st of ilicse Is the exIMenee of the liroiid stretch gigantic scale Rather. Its dimensions have been de For purpoaes of comparison, an elevation and croaa 

of the Hudson River, cutting off Miiiihnttnn Island, the teruiliKal tu tlie severest applirutlon of the principles section of the Brooklyn Bridge are shown on the same 
heart of New 1 ork, from the mainland and Us vast not of ecouomi Jn all constructive engineering work scale; and anyone who has been Impressed with toe 

work of railroad? Once this ohstm lc has been re- whether upon Inml or sea, It has lM*en proved over and magnitude of the older bridge will quickly sense the sto- 

moveil, the tiiiflic pnrtilcm will Ik> solxed That has ovci again throughout the past decades that there is (ContInHrd on imgR 3S0) 



cables wilt consist of throe banks of stwl eye-beri. •nolowd In waterthrbt bronie txAct. to protect lh«ai front tb* wmther. SMb l>slr wBI b« bmewl tocMbW W *wm 4 Am* 
u ever, flo feet will be suspended a massive plate-glrder floorbeam »2 laM. dwp and 200 feet tons. Framed In batwMn tbaM wlH b* th* btnaHodiaal ftrlagarV of tb* two da*k*. 
Mil feot wide, provides foi two pnsasnuer footways, two trolley and two rapld-tranait tracka. aad a bimimrd-for motor trook and antOmritU* ttiaffio of IM f*ig vimy wMtk 
Tin- flooi will Iw wBtertiahi and will completely cover in the lower deck, on whieh will be fen railroad tracks for main Hn* frtisbt and (sueesger trains 

Cross-aectlon of the Hudson River Bridge compared with that of tb« Brooklyn Bridge 


E»cR of Iho for 
stiffcnlntf liUHrt 
The uiMHT tleci 



















L4il: Manufacturinx and bottling room of the mechanical dairy. Hight: Mixing rats and emulsors for maKing reconstructed mils 


Without Cows 
By S. R. Winters 

MKQEtANlOAI. dairy—afCordlna an adequate milk 
supply to a city of 2n,0OU population In the ab¬ 
sence of cows—is a commercial reality hitherto un¬ 
heard of, a triuBipli emerging from war-created diffl- 
cnlUee In Nltro, W. Va. It was the first commercial 
demonstration of the possibilltler of producing fluid 
milk from a cowiess dairy lu the United States. 

I hasten to explain the significance of the coined 
phrase, “medianlcal dairy," lest the reader jiunder 
the question originally asked by the SciKirnric Amebi- 
cair when the subject was submitted In a skeletonized 
form, ^'Juat what do you mean by this tenn?" Tech- 
nUtally described as reconstructed milk, the product 
la made by the emulsification of butterfat In normal 
skimmed milk. Reconstructed skimmed milk Is ob¬ 
tainable either by diluting unsweetened condensed or 
«Taporated skimmed milk with distilled water or t'y dis 
solving dried skimmed-milk powder in distilled water 
Sktmmed-mllk iiowder was u^ In the Nltro manufac¬ 
turing establishment as a source of solids nut fat, aud 
a first-rate quality of unsalted butter as a sourte of 
bnttarfat The percentage of fat and solids not fat 
were proportion^ lu accordance with the different 
products being manufactured Reconstructed milk, 
reconstructed cream. Ice-cream, and fermented milk 
producta, such as cultured buttermilk and cottage 
cheese were produced by the war-created mechanical 
dairy. 

A liquid doaely resembling milk and cream es the 
result of emnlsifyiug butterfat obtained from unsalted 
butter In a solution of skimmed powder-milk or di¬ 
luted evaporated skimmed milk had previously ap¬ 
peared on the market The procedure Is popular with 
the Ice-cream Industry, and Army field hospitals as 
well as battleships liuve produced limited quantities 
of the fluid, Then, too, the National Dairy Show has 
frequently exhibited this liquid as a method of ad¬ 
vertising milk powders. Success In obtaining a satis¬ 
factory product on a small scale was responsible for 
the assumption that operations of magnitude eonld be 
undertaken with reasonable expectations of obtaining 


be!—obvisteil any objection from this angle Special 
bottle caps bearing the words, “Reconstructed Milk," 
or “Reconstructed Cream.” revcahnl the Identity of the 
product as well as the pen-eutogcs of Ingredients 
An equipment capable of handling 2,(100 gallons of 
bottled milk In an eight-hour day. with the opiKirtunUy 
of Increasing the output to 3,000 gallons a da.v by the 
addition of another pasteurising and emulsifying unit, 
was agreed upon as adequate. Milk and <rcam coubl 
be dispensed In either bulk or bottled form, although 
ample equipment was available for bottling the output 
The milk-handling machinery consisusl of n buttermilk 
machine of 300 gallons capacity , a milk pump , two 300 
gallon ice-cream batch niivcrs, two centrlfugul emul 
sors of 200 gallons cajmcliy each. l>clt-driveu from 2- 
hoTseiKiwcr motors, one tubular milk cooler of 5,000 
pounds iHT hour <Hpacit\, compowsl <if two sections, 
one fur water and one for brine, an antifoam tank, a 
rotary bottle filler and copper. scales an<l tanks foi 
weighing water, and stales for weighing butter, a 
porcelain toppotl table for cutting butter, and n Bab¬ 
cock testei All of the niscbincrt, except the mixing 
and pastenrlslng vats, emulsors, butter scales, and 
butter-cutting tabic, was locatisl on the main door The 
latter machines W(‘re on the balcony The heudrtmni 
required to Insure a gravity system from the mixing 
\als to the Istttle filler was not determined l>ef<ire 
construction of the building was liegiiii, which fact 
ne<-cs8ltated the elevation of tbe mixing vats two feet 
nimve the floor of the bolconv They were sup|M)rted on 
a stand made of 2-lncb pipe, whleh arrangement sbonl<l 
be avoided as It retards the sjieed of tbe nin< bliiery 
The sundry machines were wums’fod wilb I n.-lucli 
milk piping, and the valves ond fittings were <if the 
sanitary tyi>e, easily cleaned Overhead sbaftlng wbm 
obviated, tbe various machines Ixflng o|H‘rnt('d by Indi¬ 
vidual motors As urlginally designed tbe englutHus 
did not contemplate tbe raaniifat tiire of tco-cream but 
the demands for the product were met by the installa¬ 
tion of two can freezers, which suppluntiHl a tlO-qiiart 
continuous brine freezer purchased but not put In 
operation These were placwl In the lialconv, and 
motor driven Bottles were wash<*<l with an aiitomatti 
Jet washer, cleaning 4,000 bottles an hour The 


Stopping: Our Coal Leaks 

By Charles P. Steinmetz 

T IIK two Nourcch of eiieigy wlilih arc so plentiful 
ns to come into consiUerutlcm lu supplying our 
mmlern industrial thlllxutlou an' fuel (Including coal, 
oil and natural gasi and water power 

In liilb, 8(17,(MM),(SMI tons of loiil were consumed In 
the United .Stales As It Is dlflicult to get a (incep¬ 
tion of hdcli enormous amounts, I may be allowed to 
Illustrate it line ol the wonders of the world is the 
Clunesc Wall, riiiiiilng hi ross the country for hmi 
ilriKls of miles by niciins of wlilili Cblna unsuccessfully 
tried to protect Its nortberii fiontlcr against invasion 
Using the coal prodmed in one year as bntldlng ms 
tcrlal, we could with it build a wall like the Chinese* 
Wall, all around the United States, following th(* 
(’’anadlaii mid Mi-xican fronller the Atlantic, Oiilf and 
I’nclflo Coast, not only humlnsls, but thousands of 
miles, and with the (homiciil energy contained In the 
next yours coal production we could lift this entire 
wall up into spaii, 200 miles high (Jr, with the coal 
produced lu one year list'd as building material, we 
could build 400 pyramids larger Uinn the largest In 
Kgypt 



a Uqnid that would at least answer the emergency pumps of the machine were w't In motion by a dircci- giving us 24 

Dairy cattle were Bi»tterlBgly distributed lu this connected lO-borsepowcr motor The w usher was lo- lion tons of 

mountainous region of West Virginia, a cow to the I'ated In the center of the room aud was orlonlcd so tcntlal )>owi 

family obtaining rather than In Immense herds as are {Contlnnrd on pagr 3.77) If then w 

maintained In Wisconsin and tbe Middle 
Went Oongeirtlon of railway facilities 
rendered uncertain tbe delivery of a p<m- 
tenHal ainuce from the dairying communl- 
tiaa at Ohio. In a word, a city of 25,000 
Inhabitants was without any visible milk 
sup|>ly. The United States Public Health 
Service ahouldered the responslhlUty of 
devising ways and means of ooping with 
the nufonneen contingency. Tbe Inviting 
envtroammts amid which li» undertak¬ 
ing was lannhhad are obvious—absence of 
oomiMtlttoa vvlth the eontents of the milk 
pan, assnrance of a responsive market, 
atMl no vlolatloa of traditional health 
regataUloBa. Yet It was with some trept- 
dgtMn ttuit tb* procedure was authorized 
tn view Ot thd wlsttng laws in the la- 
tMwst ef beaHh whioh priflitbtt the ssodl- 
of nntand food prodocta. The 
Wims noprde and jnetirnd of prepare- 
tHm-'*ai>iBttgt<HHih>y totUchted on the la- 



tNagTammatlc ontline ef the' apparstue which Dr. Steinmets suggests for 
the recovery of power thet now goes to waste when 
we burn coal for heating purposes 
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Tlip sbove dealsn fur a foroaiid-afi ichooner was )>r>'!U'»tcd «t the Unt inMd.m){ of the Inatitution of Ensineori and Shlpbulldora In Scotland, at a aolutlon of the preaent ahlpplna ■Itiiatlmt In which 
It ]■ founil that btratiiiii of hixh f\icl and labor ro«l«, only in rare chscb can a steam or oll-dilvcn ship be run at a profit. The design aims at reducing the sIkt of the crew by the use of double 
gafl sails, and the use of steel wire rope foi all lunnlng gear led to independent drum, motor-winches operated bv ewitchee from tho Quarter deck The vesael wUl be etpiipped with a single 
featheiing propeller, diWen by a Dieiwl engine, which would also supply light and power throughout the ship 

Proposed typo of stool auxiliary merchant ship with upper and lower gaff sails 


The Sailing Ship’s Return 

Will the High Costs of Operation Bring In Another Sailing Ship Era ? 
By John T. Rowland 


H as tlip (Inv of tho "ttituljiiinmor" come limit to 
Htnv'' I’nu'tidil Miilormoii hiito liceti looking foi 
to it otiT Hiiito till' wiir, uml now comes a voice 
fioiu m ross tlio Allnnllc winch nwacrts positively that 
Hii( h is the cnsi' In » i oiilrihiUion to tho 7ranaac- 
tloiia of tho Knglnoorh iinil Shlphniliiors of Scotlnnil 
for l''olirinin, IhLIl, (' (i Kiljcgrcn rnakos n most In 
tcrostliiK (MHO for tho nmini of tlio snlllng ship to its 
anolont iiro(hnlnon(o uiioii ihi' Sotoii Soas 

This forwunl-looking ntnal aiclilfoct and yacht dc 
Kigiicr, who, hy tho \mi\, sortod an niiiircnticcshiii on 
thin hide of tho ooonii iiiidiT tho groat HorrosbolT, 
liasoH Ills argiiinoiit windl) upon I ho woiioniic fimtiiros 
of tho sltnnllon In n nioiclh'Hs aiiaIjsiM of tho fuel 
oiillook h(' slioWH thill tlio ( oHi of oponitiiig a raachino- 
drhon shiii will. In Ili( incr.igo (mno (ontinno to oijual 
or HiirpiisH her oariiingH for an hidollnlto jicrlod to como 
I!y tho UNO 111 II most llhiiniiiiitiMg sorioN of graphs, 

ono of whicli v\o ... thin pugo, Mr l.iljogn'ii 

oMiloiivorH to nniko it <loiii iliat tho Hioninslilp Is not 
tho iioi'iiiaiioiK inllar of loinmoiio that wo had (omo (o 




Outboard profile, showing full sailplan, the two 
centerboards, cruiser stem and feathering propeller 


^onra It shows that onlv when this moan iirloe level 
was below the line of S2 5 of the index has steam 
boon able to compete on favorable lemis witli sail In 
world trade 

'<nll reigned siiprenii' np to ISdJ altbongb inecbnnlc- 


ally the sKminshtp wbh sufflelently developed to give 
sail a bard run many years earlier High eoat of fuel 
was the real limiting factor 

Ouring the poritsl between 1841; and hSd.’i steam was 
able for the lirsi time to "break even" with suit, then 
a iieak of high fuel cost slint it out again From nbont 
1848 to 18.'i2 the lumdiilum swung for the first time 
liosltively to the side of steam but the advantage was 
again pinched out, except for fast freight and passen¬ 
ger service, when prliT* rose In the troubled perlisl 
which ushertsl In wars and hard times on laith sides of 
the Atlantic 

It was only nlmul 1879 that the mechanically-driven 
vessel came debnltely to the fore as the most econom¬ 
ical form of ocean carrier And the graph would Indi¬ 
cate that this condition has ended now as abruptly as 
a lake ends at the f(K)t of n tieetling cliff The fact of 
the matter Is that the mechanical vessel consumes great 
(luantltles of an Incn'aslngly valuable commodity^— 
fuel No one would think today of attempting to lire a 
ship’s furnaces on jiltch pine: the cost alone would be 
prohibitive. Ten years from now coal and oil may be 
In the same class 




Indeed, at fhe present time the fuel- 
cdhsuwlug ship is not able to make a 
iUIng, and there Is little sa\e blind opti¬ 
mism to point to nil Improvement When 
this condition has iM-en In effect for some 
time one of two things must come to pass: 
(‘ither the world's commerce will cenw to 
he, or a cheaper means of tranBi>ortntlon 
will come ln((i vogue—cheup<'r, that Is, in 
resp<‘Ct to propulsion even if all other fac¬ 
tors remain the same 
“Wind U the (rtie thing that has not 
changed in price,” Mr, Llljegren cogently 


/ Mm ;,'b j-, rt prcHciits the iBoo 10 zo 3 o -to SO *0 7o ao 90 1*09 to k> argues, “and, unlike fuel, dtie* not coat 


mean") jirin of i> 1 omimidiHi s, fin-l be diagram shows that hi the paet 120 years, only when the mean price ef 

ing airiiing tin' laosi iihiku( nni liicliideii, commodities, including fuel, was below a certidn level (82.5 in the diagram) 
fur tiic iiant 0111 iiiiminMi and twcnti has steam been able to compete on favorable terms with aall in world trade 


more to give more speed.” Why’ not, 
then, make use of this Immense reservoir 
(ConlfHMed on page SS8) 
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Bowiing W the Green 

Bf WilUtm Henry 

HE game of Bovrllug on tbe Oreen Is a very ancient 
one, In fact Its origin 1« known to go farther hack 
Into tbe mlHts of time than the middle Ages. Shake¬ 
speare fretjuently mentions bowling as in "Loxe’s Labor's 
Lott,” ‘‘Taming of the ShreW’,” ‘‘King Uiohanl Lind,” and 
“Merry Wlvoa of Windsor ■' In tinnrles' "Kmblems 
1035" la mentioned "The Deril'a Howling (Jreen," a 
sermon In Howls. 

Bowling on the Oroon originally was pln.ved by us¬ 
ing stones whleli descrllK’d a curving line wiien rolled 
tovrartl a point or Jack whlcti in those days was a 
<-one Some time later the lawls were cut from the 
Inside of a tree, the side toward the heart l)elng heavier 
caused tfte bowls to roll In a inr\c 

The bowls today are made of lignum vlfno. a very 
hard wood, and the curve or bias is given to tlic ivowl 
by having (uie side more convev than the oihcr They 
are usually IflVj Inches In clrcumfereinc and weigh 3'<j 
lH)und8 One aide has the pluver s initials engraviai on 
it, while the other, whicli is the laasial side, is num¬ 
bered, and tills side, when playing, is kcpi on the in 
side or next the player’s bodv 

Among the early New' A’orkers Bowling on llic tlrcon 
was a favorite siwrt Theic was an old Bowling (Jreen 
at the foot of Murray nad Warnm Stn-ets on what was 
known as "King's Farm ” 

In 178li Bowling (Ireeii at the foot of Broadway was 
leased at n yearly rental of n is'inier-isirii liy John 
Chamber, I'eler Buyani and I’etcr .lav, and at that 
time it WHS enclosed by n fence and laid out as a 
Bowling (Irecn. 

After tile Itcvolutlon the game seems to have been 
Igiioreil, hut it was revived in ISTII liy Mr (’hrlstlan 
.SrhelBlu of luinellen, New .lersev, w1h> stnrtcsl tin* 
Imncllen Bowling (Jreen Oluli Fidlnwing New .lersev's 
example, other clubs were started up uulll today wc 
And Bowling (Ireen Clubs in a great many cities, siuh 
as UrtMiklyn, Boston, Hartford, Fawtueket, Buffalo, etc. 
while along tlie northern New 1 ork border and Canada 
nearly everv town has Its Bowling (Jreen 
A ra<siern Bowling (Jreen is laid oiil as a sipinre 120 
feet to a side 1'wo kinds of gn-ons arc usisl, tin* 
crown green which slopes eacli way from the eentor, 
and the level green which is tlie one most popular in 
this country 

The grass lias to be kept cut tlose and ridled r*cr- 
f(H'tly li'vel, and tlic plnvers use rubltcr-holed slioes 
without heels in order to iiroti*ct the green Tlie game 
Is played usually In one direction, and at right angles 
to that ou alt(‘rnatc days A sloping terraev, or Imiik, 
2 feet higli runs oil around the green, and a ditch 0 
inchea deep and IS Indies wide runs inside the teiracc 
Tlie green is divlilisl into rinks alsiut 20 feet wide, 
and a marker is put in the terrace showing tlie center 
of each rink 

The game is usually played by two, throe or four 
is'rsons to u side, when single handoil or pairs game, 
each person uses four howls, liut if thrw or four are on 
a side only two Ikiw'Ih are niscessmy to each person 
The Jack Is a wlilte hall 2i/j Imbcs in diameter, 
wlilch is thrown down the green by the first player, and 
centered in line with the marker m the liaiik at the 
place where it stops rolHug The bowls are rolled 



Preparing for a critical bowl 


toward tbe Jack hv one plavor of eacb side alteninleh 
Each team is captained by a skl|i whose word Is law* 
and must la* olicycd by tbe pla.vcrs The skip Is tlic bast 
(me to play, after the tliri*e iirccisllng plincrs of his 
team have sent in their sliols guided li\ Ills signals 
When the skip plays the third playei on his side acts 
us skip After all tbe shots arc in the liow Is an* 
tK)nnti*d to sc* wtiidi side Has one or more nearer the 
jack than the op|iosing team This <onstiHiics (he 
lliilsh of an 'end' and a game iisnnllt consists of 21 
cads or lews as arranged li\ tlic two skii>s 

Somcliincs It is nci'cssniv in a dose end to use a 
large pair of mliiters In order to di*<ide wlilili Isiwl is 
nearest tin* Ja<*k 

Wlilclicvci team wins tlie end is ciitilled to tlirow 
the Jack down tlic gtceii and in tins win tlie Icngtii of 
the rink played tarles all during the game 

NMien tlie bowls cur\e on tbe nglii side it Is enllcd 
tlie foreliaiid When tluw curve to tin* left it Is liack 
bund Any bowl whltb toinlics the jack is alwais 
alive, and is called n tom her 

Scieius* plays a very important part in tills game 
U8 it Is possllile to put a liowl In Innit of, or licliind, 
or even to take nwin an cnemv sliol W'bcn tested 
on a level green, the liowl descrilies a curve of not less 
than 3 feet at a dl“tamc of 32 yards 
The physical berielit derived from this game Is con- 
sldorablc as it calls into i vi'ri isi* tbe keenest tiowcrs of 
vision, the sensitive tomli of the liaiid, tin* most i arcful 
concentratlou of Hie mind, and tlic hcautifiil cinlroii- 
meiit of the green wltli its velvet cariiet All these 
comblm>d make an Ideal sport for any business man 


Cinematography at the Winning-Post 

By Dr. Alfred Gradenwit* 

I T has long been known that tbe Judge having only 
Ids vUiml Imiiressioii to guide him is not always 
able to proiioiinie a reliable sentence nt horse races, 
and the usi- of uio\ mg pn i iirc records has tlicrefore 
been suggested IIowcmt, bccsiiHc of the high racing 
speeds (alionf I.'i meters per second), the ordinary 
cinematogi/ipji is of no help In this connection, tbe aver¬ 
age of IS MOWS licr sccoiiil la'liig lusufllclciil to Insure 
a leiord of the Imisc nt the very moment bis nose la 
passing flirciigb the wiimiiig iiost Nor can liigh spc'od 
Iinciiiatogiiipliv lie rcMirlisl to, tlie niiiiiinitns licre 
licliig loo In aw and i oiiipliciited to bc> used for this 
puipose niairl tioiii tin imposslbllitv of appreciating 
till' rcstills and ciilaiging tlic decisive film sections at a 
luoiuciit’s not lie 

b'ollowliig up a suggestion liy r'aiitniii Stnhlkuccht, 
r I> (iiM-r7, of Hcrliii, ilcsIgnisJ an outHt by 
means of wlinb snapsliots witli niiimnal exposures can 
Im* taken at rigid imgli‘S to Hie liorsi-s’ path, Juat 
liMiig tlic inoiiiciit when tlic winning tiorae with the 
point of his nosi' is iinssing tliroiigli file plane of the 
winning iiosl A siieinil (.mier.i is placed exactly in 
llii' iilniie, w'ldcli, after closing an electric eireidt, nuto- 
maticalli elTccts a number of sincessiic' vic-ws with ex- 
posiiies varying lic'tyyeen 1/K(H) and 1/12d() second One 
of tlii'sc* IS (crlalii to lintlcalc* with tile utmost aceu- 
iinv the reliillye posiHon of tlic* liorsc's at the dcelstve 
niomi‘nt of the race* 

Wlienever there Is a close lliiisli tbe Jiiclgc' Will have 
n iiieiiiiH. bc-foie glying out ins verdict, of rc'sorting 
(o idiotoginidiy, by cniisiiig a plate la*aring Ibe lu- 
sc ripHoii ' I’lioiograpbv" to be lifted in the place of 
tin- niiinber of tlie winning lioise Kxiierienee goes to 
slioyy that lln* nndleme not oiity yvillinglv sulmilts to 
tins sliglii delay, Imt insistenlly rciiuests the use of 
liliolograpln 

Wild! not lieing I’liiematograpliv in the strict souse 
of Hie Wold siin it uses iilales Insiend of lllnis, the 
neyy melliocl is Imsed on tbe I iiiidamenlul iirliielplo of 
eiiieniiilogiapliy—tbe pboiogniiiblc ill fixing of a num¬ 
ber of sineessnc |ib/ises ol nimcment, fcdloulng one 
uiiolliei at very lilgli sjhsmIs 

la order lo Insliill on a line cnuiso an outfit for the 
Stiihlkiieelii-(ioei/, method. Hie folloyving prelimitiarlea 
liaye lo be iiilib-d out oiiie lor all 

(1 I Mounting a c luui la bnn ket at the Judge s stand 
or nt some sullidde tower, so Hint tlie objectives He 
vertically above fin* yyliiiiliig post Hue 

(21 1‘roynlmg au auxiliiiij lluisidug Hue 3 meters 
before* Hie wmldiig jiost tij coinieitliig a W’tilte iiliniug 
rcHi atiout 3.5 nieli*rs high yvltii an aitnnig wdre on Hu* 
o|iposlte side* cd llie course, wlierc* the sw iteli-lcver is 

(’ll I’lovidmg a dark room yylth nil Install.itioris re- 
iliilied, as I lose as iiossltde to tin* judges stainl 

Tbe oiiHIt Is a scsH*in ol live eameras placed above 
otic aiiothi*r, tin* slmtiers of wbieli are autoiriatleally 
cllsc*iig.igc*<i ill suc*<essniu, by luessing tin* k(*y of tlie 
Byyilili Before taking the apparatus info use the ob- 
jecHyes slioidd Is* adjusted to tbe dlstaiiCH* reipilrcHl, 
cleiieudliig on tin* yynllb of the race c'ourse , tlie appnm- 
tiis must, to tills effect us yyell as for Ibe sake of nd- 
(CoH/iniied on puyc ■’IS9) 
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Succeeding in Scientific Farming 

A Survey of the Opportunitiee Awaiting the Man Who fa Going Back to the Land 
By Raym(md Francix Yates 




S CIKNf’K has. Invaded every realm of liuiuuu en¬ 
deavor and fanniiii’ liu* t»eeu no exeeiitlon Sdeuce 
la ahowiiiK the way to better, bigger crops, healthier 
Bha-k aud pi eater ertleleney la farm mauagertienl The 
‘'rule-of-tbuiuh' larinei Is graduuUy beeoiiilug edu¬ 
cated altbougli be may not appreciate the fact The 
«c)H|rt>l of Hclentlfl( funning, tlirougli the gmvd work 
of our Itppartment of Agriculture, is fast Hpreadlng 
and the lann Is liecmnliig more and more like nn 
Industry 

The reader can fe<‘l that he Is Indebted to I»r H 0 
Tuvlor, Thief of (he Oftlce of Farm Maimgejuent, IH* 
partmeiit of Agrbultuie, for the Information Imparted 
in this aitble 'I’hore Is probably no man In tlie 
Fulled .States better (lualllltcl to give advice on this 
subject than l»r Tuvlor, who, liefore coming to the 
lieimrtment of Agriculture, was head of the L»or>«rt- 
ment of Agricultural Economics at the University of 
Wisconsin The author has taken Ihe llhei ty directly 
to (jiiote Dr, Taylor hi many liiKtiinces As the sub- 
led Is Hinh a dltfldill one to treat In the ullowuhle 
H|iace, the author felt that lutv original views lie hud 
on tlie siiblwt would have to be siilvordlnutod to those 
of a man who knew a great vleul more about the 
field 

When Dr Taylor was iisktsl wluit edmutlon be con¬ 
sidered ueeossnry to succeed in sclentllb funuliig he 
answered that, "a so-called higher’ ncudemic education 
is destiabie but not essential There are great iiumlK'rg 
of farmers who conduct tlieli farms on a sdontlfic 
basis, but who have not bud the advantage of more 
than a common school oducatbui Du the other hand, 
there are those who have completed courses In agricul¬ 
tural colleges hut have not been able to 
make u success of f.irmtng In general It 
may be s.ud that education neither cre¬ 
ates nor destroys a good fanner The 
tenilem y Is for eduiation to Improve both 
< lasses The esseiitlul tiling is that the 
farmer niideistand the foiies with which 
he lias to deal and (sissess the wisdom to 
adjust his mtlons lo bis (omlltlmis 
Other things being eiiual, the college man 
will not only do bcrtei In this regard, but 
iimke a more liiipful litl/en " 
i'lie mention of csluoitlon suggests the 
(juestkai of wiiethei or not ii man cun 
suciw'd III sdentlflc fanning wittimit at 
tending college Anvone eoiiteiuplatlng 
entering this Ibid wlm cannot see the way 
clear to attending sc hcsil may be emsiur- 
aged by the fuel that only u small jier- 
coiitage of file successful farmers In this 
country ure college trained It Is n 
mcwjtecl question whether oi not these men 
Would have lieen more siiccessfiil had they isissessed 
thc> advantage of a thorough college training It Is 
(wsslble tliut the greater part of them would have at 
tallied more sin cess If they had u thorough training 
such us that offered by a few of the leading colleges 
of this country today 

Statistics show that the is-reeiitage of college trained 
fnnneis Is rapidly litcreuslug There Is probably 
greater opportiinifv for success for the self-trained 
man in this field than in any other Any wide¬ 
awake, alert young man with plenty of ambition 
and with a yearning for the invigorating outdoor life of 
the farm can succeed without attending csillege The 
garnering of the necessary knowledge for success cau- 
iioi lie accomplished In a year or In two or three years 
without praitkal experience 
Farming Is one thing that cuniiot he suca’csstiilly 
taught liy n correspondence stchool courise or any 
amount of reading without the adviietage of practical 
experience i'lie young man desiring to succeed in 
this field should first get cm a farm, whether it is his 
cpwii or not, and then study should lie started In fol¬ 
low log out u course of this kind one should remeintier 
(hat tlie Dcqiiirtmeiit of Agriculture can be deiicudc'd 
upon foi Information along most any line of fiirnilng 
1 his clc‘piii tmciil Is devoted to research work and to the 
iis-,cmhia(iori of liiforiuation to the farmers of this 

i he deimiiid for men trained In scieutlfle agricul¬ 
ture w liicieasliii.- evorv year This demand Is by no 
means <oiirtnc>d to the cqieratlon of farms. It comea 
from ,'^tntc‘ ami l oclenil departments, agricultural col¬ 
leges iitiil imhcrsities, as w'ell as from cominerdal 


firms that have lo do with farm product*. 

When he wa* asked what he ivclleved to he the 
necessary quattfleatlun* for u young man entering the 
fltid of sdentlflc farming, I>g. Taylor answered: "The 
first qualification for scientific funning Is farm train¬ 
ing It Is desirable, although iierhatis not altogether 
necessary, that one who goes Into farming should have 
lieen reared upon a farm or at least should have spent 
(ousideruble time working upon one Other quallfica- 
tlouB ure, reasonably gvsid health, business ability 
which Involves souitd Judgment, a reallKutlon of one's 
limitation and the love for country life In general It 
may lie said that the successful oiieratlon of a farm 
revjuires all those qualifications which make for a 
successful career In any other Imslness or profession, 
with the one excepMon—that farming requires a eloser 
apjillcatlon of those quallfleatlons and gives greatei 
freedom of action " 

To one about to enter the scienrlflc agricultural field 
the (luestlon of the length of time inssled for training 
Is an inqsirtant one Dr, Tuylor answers It In this 
way “As I have attempted to explain, u man may he 
a sdentlfie fanner without having gained a knowledge 
of his scientific- methods tlirough academic- training 
tin the whole, however, the academic metlusl is the 
qulekv‘r way of gaining this scientific knowhslge A 
four-vear course at a gesid agricultural college is 
(lesiiahb- If it is not jsisslhle to ohtuiii this, a (wee 
year course may answer the purisisc-, although It will 
not take the plac-e of the longer iioriocl of training 
where the work Involved Is highly technical It is 
often nec-essnry for the one lutencliug to take up a 
highly technical line of work to spend from one to three 


vears In a graduate schesd” 

The c-hup wlio c-unnot attend college should Just keep 
on ‘‘plugging’’ until be feels that he has succ-eedisl 
Ability varies so In different Individuals, as well us the 
capacity for learning, that It would lie dlflb iilt to 
Bay just how long It would take a umn hi become a suc¬ 
cessful scientific farmer outside of vollege Much 
would also depend upon whether he had had previous 
oxjierlence in farming. A man who had been brought 
up on a farm would have n tiemcvudous advantage 
over a man brought up in the city although the dty 
man does not preaept a hopeless case by any means 

Do a great number of scientific fanners go Into 
business for tbeinseives? Dr. Taylor's auswer to this 
imisirUuit question follows: "Yea, although the de- 
mancl for those trained In scientific agriculture by 
State and Federal Institutions, agricultural colleges 
and imiverslties, has been so great that the farm has 
not taken as many of these meai as It Is likely to 
take In the future. It is to be exiiected that as the 
ugrlcniltural colleges turn out more graduates, a greater 
lierccntage of them will return dlrwtly to the farm. 
Dll the other band, It must be explained that one of the 
M-asons why graduates of agricultural colleges turn to 
HHlarlwl ismitUiiis, rather than going to the farm, Is the 
fne-t that It requires considerable capital to actively 
engage In farming.” 

It Is dlfllculi to say just what the salary of a thor- 
oughly experienced roan in sdentlflc agriculture can be 
It Is one of those questions that cun lie answered largely 
by "It all depends.” In sdentlflc farming It Is "deter- 
mined by the amount some ■nlllionalre, forming by 
proxy, Is willing to pay In order to get Just the man he 


wants tu mn bla farm." Of course, with Mlurtae t^tere 
must be considered the question of llviag expMMss 
which are generally Included. In gnaeral U nsgr be 
said that tiiere are few high salaried posUloiis to b* bad 
in this field. On the other band there ie no definite 
limit tu the amount that may he earned by a nutn In 
busleesa for htnisdf. This will be determined by tfoe 
amount of laud he has available and the nattare of bto 
crops 

There Is always need for speciallste in every brUMib 
of scientific forming, A roan may specialise In the 
raising jind care of various kinds of stodt, or be may 
siiev-lullte In wheat, corn or fruit. 

Dr Taylor was asked w-hat he thought of the college 
cxiurses being oftared In sdentlflc farming. He said that 
he (lid not believe they were jierfect any more than be 
licllcved that the college courses In any given field irefe 
lierfect The courses are better now that (hey have 
liccu in the past and they seem to he continually Im- 
jirovlng 

What should the amtiltloo of every scientific farmer 
Ih'V Dr Tuylor answered tills lusplrlngly when he 
said "To obtain a greater grasp and a more com|dete 
knowledge of his profession, to apply this knowledge hi 
his own environment in such a manner as will make 
liirinUig more profitable, and to become a leader In the 
establishing of Isvtter living txmdltlons in tlie country." 

Anv funner who uses the for(x*s at his command— 
land, hilsjr, capital and managerial ability—with a 
inisleratc degi-ee of efthdenej, is a lienefactor to nian- 
klnd. A sclentlHc farmer Is only scientific to the <le- 
gris* 111 which he makes efflclunt use of the alsive 
fiitces This being the case. It would necessurlly 

follow that a scientific farmer Is 
u greater lienefactor to mankind titan 
N the farmer who does not employ sdeii- 
title metbisls. 

The following Information taken from 
R bulletin Issued by tlie U 8. Department 
of Agriculture will lie of Interest to those 
who are contemplating a farming career. 

Agrliulturo la the greatest single line 
of Industry In the nation. Since 1016 
the value of its annual output ha* ex- 
cwcled ?20,000,000,000 while In lOlB the 
estimated value of crops, and of live stock 
and animal products totaled nearly 
1-25,000,000,000, which Is ulHiiit the equiv¬ 
alent of our entire national debt. These 
figures, of course, do mit represent net 
value, bec-uuse much of the crop produc¬ 
tion Is fe<l and marketed In Hie form of 
live stock, nor do they represent the net 
return of profit to the farmers, but 
merely the grosM farm output 

I'he value of farm buildings and equipment was 
repvirted In the 1»10 (-ensus a* 140,901,000^000. With 
the rise In value since the last census, and on basis 
of present prices, the value of farm property Is now 
probably In excess of 180,000,000,000, five times the 
value of all the railroads In 1910, nearly 20 ttroas the 
value of the Iron aud steel Industry, nearly 40 times 
the valne of tho textile Industry, and forty tUnas the 
combined value of more than 75 dlitlnet groulNi of 
miscellaneous Industries. Except for the taOroads, 
the value of live gtock alone on fanna on Janiwry 1, 
19‘20, was Heveral times greater than tba capital valua¬ 
tion of any other single Industry In the United States. 

The 1810 census also shows that approximately 
12,800,00 persons—the farmer himself and hts hired 
help—were then employed In agriculture, 20 per eent 
more than In aU manufacturing aud mechOBlcal In- 
dustrles corabliied; 372 per cent more in trxns- 
portatlon, 242 tier cent hwre than aU the haitkert, 
merchants, wholesalers, Jobbers and retallars; aild.ll28I 
jier cent more than the number engaged In the^tnic- 
tion of minerals. It is estimated that at the ypesent 
time there are approximately 7,000,000 fanner* Ih the 
United Htutes and that the number of adult male 
farmer* and hired farm helpers Is probacy attwt 
14,000,000, More people are engaged (n taunting, bUd 
are directly or indirectly dependent opoo Urttfy^ tu* 

0 living than any other single Industry fa ^ dowfitry. 

These facts emphasize the fbndamebthl tnmoMintce 
of agriculture. Unless agrlcutture Oh^Mh- 

dnstrles cannot hope to ppospeh-^ioitfi 
cannot prosper unless the IndivldMl ttsm 
prc>fttabl8. 


EC A USE of the presenl slackening up in industrial actiMities 
throughout this land of ours, it is altogether natural that me 
should have a pomeifitl tevival of the back-to-the-land movement 
For it IS a fact that this movement comes and goes just like the tides 
of the ocean, in boom limes, when the factories and mills and business 
houses arc at the peak of acltvitp, there is a stead]) ftoiv of population 
from the countryside to the cities But with the advent of slack times 
and the laying ofi of factory and mill and business markers, there is 
a gradual counler-flom or back-lo-thc-land movement. So it is a most 
opportune moment to present in this instalment of our "Success” series, 
a survey of the opportunities in scientific farming. Mr. Yates tells us 
many interesting things about present-day farming, and me certainly 
believe he has made out a strong case for the man mho is going back 
lo the land —The EIditor. 
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The Train Director and His Work 

How Hundred! of Trtins Are Hnodled In and Out of a Giant Railroad Terminal 


K Sn^IMG tti« teraisaU clsar 00 ■■ to Uke care of 
tscUBtaa and outBOlng traina I0 tbe main operatlnf 
proMoiB of a railroad. For witb a four-track main 
Une aad aa afilclaDt ajritem of automatic sUcnala that 
panaita of rodadoa the twadway to a mlolmum, there 
la prncttoallr no limit to the amount of train traffle 
tliat can bo bandied, If the terminals are ready to re- 
celfs that traOc, 

How ttnttdreds ot trains In and out of a larije termi¬ 
nal an haadled adthout hitch or mishap inspired tbe 
corer lUuatratloB of this Imuc. In tbe Grand Central 
Terminal, la the heart of New York City, something like 
six hundred paseea«er trains are handled daily. Made 
up Into a atttgle train, this traffic would represent a 
train fortr^ght mites long. These trains onust be 
assigned to the proper tracks In the terminal with all 
the switching and signaling that such operations In- 
Tolva And 11 the long obsolete practice of using stand 
switches with Individual switchmen were still in vogue. 
It would ntinlro many hundred men continually on 
duty to operate these stands ; furthermore, beyond the 
layman's poMible reasoning, it would alao r^nulre a 
corps of men to direct the switch tenders and the 
trains So that they might be run over the tracks and 
through the switches with safety sod dispatch The 
preeeut method of operating the switches and crossovers 
and slgnatg from a central point, known as an inter¬ 
locking statlcm, has enabled all these operations over 
an ejctenslve area to be controlled by a small number 
of men beaded by a "dlroctor, " as aliown In our cover 
Illustration. 

Still further to safegiiard and facilitate train move¬ 
ments, a device known as a signal la placed nt spei-ttted 
locations by which information Is given to tbe men 
driving the trains as to the direction they will take 
and whether It Is safe to proceed beyond the signal. 
In other words, the means used to operate the switches 
ODd signals Jointly take the place of a man, were he 


located at the swUch and operated the switch with a 
switch stand. 

Tbe operation of tbe switches and signals Is under 
the supervision of the “director" as already stated, and 
tbe actuating of the vnrioUN devices is made XH)ssIbIe 
by the use of an electric motor. Tbe motor of each 
switch and signal Is connected by wires to levers as¬ 
sembled In a machine termed an interlocking machine. 
The motors are run by current supplied by storage bat¬ 
tery—a positive source of power The levers are pulled 
by men called “levermen," who work under the In¬ 
structions of the “director.” 

The Interlocking stations of the Grand Central terml 
nal are buildings or hous<>K where the Interlocking ma¬ 
chine la located to protect It from the elements The 
Interlocking machine comprises u large number of 
cabinets which mount several batteries of levers, the 
manipulation of whlcb operate icrtuln signals and 
switches Tbe meclianlsm of the interlix-king machine 
is such that It Is mechanically impossible to operate 
any lever except as arranged, otherwise colllaious bv 
the giving of wrong signals miglit result The check 
lug or looking of levers Is accomiillshed by moving 
slides attached to the plstol-grlp-llke levers usp<l to 
open and close the circuits that operate tbe motors 
for the switches and signals 

Now all trains reach the Grand Central terminal 
over the four tracks bK’ated under Park Avenue—(hose 
from tbe Hudson niver towns, the West, Canada and 
the Adlrondacks joining those from tbe Rroux, Bcrk- 
shlres, and New Unglaud at HUth .Street In Park Avc 
uue, or live miles north of the station jiroiM-r, at u 
IK)lut known ns the Mott Haven junction 

The dispatching or handling of trains through the 
medium of Interlocking devices by “directors’’ and lever- 
men is very simple Since the constructloit and lociitUm 
of the large interlocking stations make It possible only 
to see the trains arriving and departing from the main 


yard connections, the ' director" assumes the r61e of a 
general manager of trains and Interlocking movements, 
sitting at a desk to which are fastened animated dia¬ 
grams showing the complete track layout over which he 
has supervision, as well ns showing, by means of tiny 
electric lamps, which set-tlons are occupied and which 
are vacant The levermen who operate the Interlocking 
machine also have positive Information as to tbe i>08l- 
tion of switches and signals by means of tin.r light 
Indicators 

A train for thi* terminal team Chicago or any other 
IHilnt Is announced to the “director” at the Grand Cen¬ 
tral station by the “director” at the Mott Haven June 
tlon, 8ve miles distant The announcement Is made 
by means of a special annunciator, shown to the left of 
the “director” In our cover Illustration. This annun¬ 
ciator. by means of small electric lights, Indicates the 
kind of train coming through, and 011 what track, in 
order that the “director" at the terminal can pre- 
I'are to roeclve It It must be remembered that as 
many as a down trains are moving at the sauH* time 
in the same or is'rchance different directions 

By pushing n button at his end tbe terminal "dl- 
re<‘tor" can reset the unnuncialor at the Mott Haven 
‘director’s" pi'sf, thus Indicating that he Is p^<^lared to 
lake care of the train The “director" colls out to the 
levermen the various orders for setting swiU'hes and 
signals, and notches the progress of the incoming and 
outgoing trains on the anlmuteil track la.vout plan in 
front of him The levermen, too, know when the way 
Is dear, for they have small Indicator lights for eaeh 
lever The reverse operation Is followed for outgoing 
trains 

All In all, the trams are guided to and from the 
terminal with eloekllkc precision undei the control of 
the "dlrectofs’ working at their piishlmtlons and kept 
III touch vvlth triiin movements bv means of nulmat^ 
track layout iHiigmins 


Correspondence 

The vxlitort are not respofuibls for Malements made 
in the corrospoadence column. Anonymous commu- 
okatitMiS omnot be considered, but tbe nsmes of cor* 
respondents will be withheld when so desired. 


Th« Iridi Monorail 

To the Kdltor of the WcucjtTiFK; Amebioan: 

Keferrlug to your Isaac of Nov. 2<1, 1920, I would say 
that tho "curious little monorail road In Ireland," de¬ 
scribed on page IS16, does not run from Klilaruey to 
Ballybunnlon (not Bally Bunion) It runs from Lleto- 
wcl to Bollybunnion, a distance of 9 miles Klilaruey Is 
some 40 miles by rail to the aouth of Matowel This 
carious little railway Is, 1 have understood, the concep¬ 
tion of a Frenchman. Hauieman O'CortrtoB 

Harrisburg, Pa 

A Questiim of Bif^ogy 

To the Editor of tbe Bchcntivk' Amewca?i : 

As I am on a houseboat trip In the beautiful Fu 
Blver Valley In Interior KlangsJ, 1 bave a little leisure 
to look over tbe 1920 Ule of your valuable pajier, whlcb 
I have witb me. 

In your number of April 10, 1920, Dr. Conant dis¬ 
cusses at some length an article In the Nov, 15, 1919, 
Issue on the question of the deotb of metaxoa and tbe 
Immortality of protosoa. There seems to lie a little 
confusion of terms taken for granted, and this Inter¬ 
feres a bit with the very beginning of the argument. 
This confusion is betrayed In the very statement of 
the question. 

The eoatwUoa arises from tbe fact that tbe protoaoan 
cmnhlnea in a alngle cell all the functions of its life, 
while the metasoan shows a divlslati of parts and a 
sepnrotiaa, more or less complete, 6f the vital funo 
tlo&A Thus we And that In dlseuaslng metazoan life we 
can distinguish clearly between Individual life and 
racial life. The metasoan has certain cells set apart ex¬ 
pressly tor the purpose of prolonging racial existence 
and these crils are, as It were, ted and protected by the 
rest of the eeUs of the twdy, In the protaaoan the re- 
iilddnctlVe fuhettott, the feeding function, the protecting 
bn, and aQ tte other fttneriona are carried on in 

FtoM. tbs stnndpeliit of indfridont life It makes little 
4$ltetna«« n^ntiter ws 'girs coMldSring a protoaoan or a 


metazoan, provided we make the distinction outlined 
above. The Individual can cease Us existence by acci¬ 
dent (disease, old age, weaknese prejed upon by slight 
and oliacure (llseases or accident, or physical vloleuoi- 
such es is done by chemical or meihanical menus), 
and In metazoa this Is practically the only metluHl 
of bringing life to an end Ilentli from pure old age 
seems to lie largely a hctloii, since, while we can im¬ 
agine it easily enough It Is bard to And a scieiifIdeally 
pure example. 

In protozoa the Individual may cens<* Its Individual 
existence by flsaloii, that Is, cllvlsou Into two new and 
separate individuals, or by <-oujugatl<m, which Is union 
with another indlvldiml s reproductive elements, and Is 
Immediately followed bv ilssion IVliether the Individ¬ 
ual ceases Us separnlc existence' on conjugation or 
not, It does Immediately afterward in fission, so the 
queatiuu Is a bit acodemlc 

The protozoan racial life la jirolonged bv the fission 
and coujugatlon-dsslon iiroecsses, while the metazoan 
racial life is prolonged by the reproductive n<t. whlcb 
Is essentially tbe same as the protozoan coiijiigntioii. 
that Is, tbe union of two cells—nt any rote tbe union of 
selected parts of two cells, followed by divlKlcm and 
leading to the production of a brand-new ludividual 

A race of protozoans kept from csinjugatlon becomes 
subject to certain changes whlcb show tlieniselvcs In 
the prodnerion of freaks and weaki'iicsl Individuals, and 
the whole colony suffers a procc'ss of degradation to 
(he condition familiar In metazoans as old age Om 
jugatlon seems to bring about a rcjiiveiiatloii amt Im 
mediately makes possible a now and pcric’ct race with 
youth and strength. 

In this way It Is -possible to have under exjierl- 
mental conditions a real separntlon of the protozoan 
life Into (1) individual and (2l racial life, and when 
this Is done it la eastlv seen that there is no essential 
difference betweeu the lease held on life by protosoaus 
and metazoans. 

In either case tbe Individual c-omes to its end by 
(Useaae, which Is a form of accident, or by violence of 
some kind, which la also accident, and occasionally the 
Individual lives so long that In the weakening due 10 
old age It Is hard, perhaps Impossible, to pick ont tbc' 
particular violence causing the death, and thenretirally 
at least It might be possible to bave death due to the 
weakening of old age alone 

In either case, tW), the racial life Is, so far as wc 
know, eternal, with the exception that a particular 
branch of the race may suffer extinction by accident. 


in thc' mclnzcmn by ilic death of tho Individual before 
the reiircsluctlvc' process results in the formation of 
11 new ludlvlduul, and in the protozoan by the same 
Iblug, wbicli rcsluc'u., in exiirc'ssioti to the death of the 
tiidlvIduHl (it am stage in its exlsteiii'e, since it is 
tsiteiillallv able to n-prcsliiec' nt any age. 

l»r Conant has lofi the ijiiestlon 1 have' liccn discuss¬ 
ing lend inoccods with a discussion of ultimate forces 
1 have nothing to sm aliout llio remainder of his dis¬ 
cussion, and am seeking incri'Iy to outline what 1 con¬ 
ceive* to be thc isirri'ct parallel betwiH'n protozoan and 
metazoan life and clonth Fked It, Bhown. 

.Nnnchang China 

Plane vb. Bird 

To the Editor of the Sciksiiku American' 

Although mc'chaulc'nl Might has been jierfected to g 
degree where' Iih jirac lli'aliillly I'aii no longer be 
ilcuihtt'd li caniiol he Ntiiii'il ihat the principles govern¬ 
ing airplane' tllghi and lilnl lllght are Die same In 
propi'lliiig till' alrplaiii'—til pushing or pulling this 
heavler-than air macliiiic' forward tiv rapidly rotating 
proiK'llers, mini 1« utilizing the air rt'histance force In 
an c'litlrely difrereiit manner than tlie bird. The forc'es 
broiiglit into phiv hv the Hying bird are, llrst, gravita¬ 
tion, seesmd. lilr resistance', third, tho muscular energy 
of tho bird Tlie Hrst iinslnc'es the motion of the hlnl 
In air, the sct'oncl furnishes the unsiliiiu whereby tiH' 
dlrw'tlou of niottoii Is nltercsl mid tho third controls the 
(llroctlon In attrlluitlug tlie motion of the bird In air 
to its weight ns the force of gravity Thereby reyire- 
sented It sbmiid Is' rememben'd tliut tins motion does 
not differ from tbe falling motion of any other heavier 
tban-air Issly Tbe vvluglc'ss Issly of a bird uusup 
IHirtc'd in micl-alr is In a state' of motion for the same 
reason the' wliigc-d bird moves in this mc'dlum, the 
vviiigcsl bird nltc'rs the' dirc'clion of motion by utilizing 
the Kir reslslunec' agaiiiHt tlic'sc' surfac-es does not how¬ 
ever create' motion Itself Thc airiilanc' gilding from 
a height with iiropc'lleis stcuus'cl changes the direction 
of 11 falling motion, to suv that thc liird prois’ls itaclf 
forward by its wings Is c>qual 10 saying the' siipisirtlng 
surfuevs propc't the gliding Hirplanc Tlic liird con 
verts the descc'iidliig glide of llic rigidly constmctcsl 
airplane into a prolonged glide it iin'rc'iisc's tlie air re 
sistance to a degree' espial to its weight hv beating its 
wings, establishing tlicrebv a horizontal gliding motion 
The i-ausi' of its motion however remains Identical 
with that of the gliding airplane. A. Htth 

New York. 
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Hydroelectric Power in Argentina 

Will the Iguazu Falls Provide the Solution of a Grave Fuel Problem ? 


W HI5X JfiillH 1 Niitiiio (loKtllR'd tho Mint tc-rrltorv 
kiioiMi )i^ AruciiLiiia td 1(0 line of the Krciilc'il 
acriciiltiiml (oiiiiIior In ttio woitd, nlio Bliovii'ri-il her 
tmoin n|ioi] till' liiiiil (iUiin; it ii (liiuiito Hint K liko 
oiic I'toiiijil simni; iniil ho olirii hlni’ Iho hoiI tlnil not 
\ft, iifior M lonlnM ol i loHo diltlMitlon in tin olcli r 
fiiriniin,' iiroii'', Inis !l lioon tomid nricsMin to rostorc 
fcitiliti In till' nso nl (iitlflclnl miinnicH 

Jint liiiilni; dmio nil fliiH, Xninii Hto|iiM'd Hlmrt, < on 
NldorioK lono iniiilit Hn|ii>OHcl llnil hIio Inid done i'noni.'li, 
and doddlnn Uml if Ha* AiaoiillnoH uiHliod to dondoji 
Hoioadatv and luannfaclni Ina' Indnsiilis linn iiinsi not 
lonnt upon hot Not a Ion of lion, not a ton ol roal, 
did hIk' IiosIow -or if slio did tlioii Inn lionntv has not 
HO far liiS'ii disooM rod ainivln lo in llin n'piihllc within 
rniiKo of Iho Iiik iitirs Tin ro is loal and tliora is 
Iron, lull It nil(;lii Jus( as ^^|dl not onIsi as ho wlioro 
it Is- linndri'ds ol niilos lioioinl ooonoiiiloal workliiK 
and transportation 

Novintlndoss tho ArKonlinos who aro horn optitulstR 
and a most ainldrlons pooph arc dotorialinsi that 
uianiifin Mil iiiK indnstrios hIuiII ho dovoloiiod Iron 
and ollior inolals lho\ lan iiiiporl 'I'lio prolilom is 
orio of power t’oal i osts just now alioiit tiftv dollarN 
Bold a Ion, and o\or\ ton iiiiihI ho iiutiortisl At that 
prlis', and with no cniiraiitoo of roitnlar or Hnlllolont huji 
plies from oonntnos whore oalamltoiiH Rtrikos are nl- 
wavs lluhio to oicnr, ooal cannot ho lookod to as a 


By Leonard Matters 

llio.\ aio falls worth tile worlds iioihv If for no other 
iiasoii thill the\ Uino oiilj two rivals—Nhisura and 
llio Victoria rails on the Zamhesl 

V\ lion Nainit lamo to hor deiision nhout Aruontlna’a 
Iniiiic sho o\ldontl.v forifot that In orcotliiK the 
iBiia/ii slio was iiroMdiiiK the moans wliorein somo 
thliiB iimro tliaii an aftrhultinal dostlii\ nilKhI ho real- 
i/isl I'ossihM she did not foritot It Tosslhlj aho 
was woll nwaro of the potentlnlitlos of such a phys 
nal tihonoiiionon in the land, and luorolv desired that 
If Iho ArBonllnoH would dolorniino to hia'ome mariu- 
faoturoiK, tlion In tho Ibhu/u lin tho pioblotn for soln- 
tloii And a touKh tiroldom It Is, though quite alrilv 
siiokon of To innko use of the falls is fColtiK to he 
one of the hlKBosI eiiKlneorliiK johs of thi* future, and 
a future that is iierhups u very distant one 

Up In the hinterland of Soiilh Alnoiloil, where the 
frontiers of Aritentlnn, Uriizil and I'liraKnay run fo- 
ttelhor. Is the Ikuqzii Ither The UriizlllanH apidl It 
“IliiiasHU" The AiKontliies spoil If ‘•iKuasn,” or 
"YsniiMr’ This rlvor disohiiri;es into Iho Uppor 
Tiuaiin, Iho I'nrann holiiK a mlKhU wiilorwav flowliiB 
In Us turn Into the Rio de la Ulnt.i and oonstitntlns a 
luiMBahlo stroMin, hundreds of miles Ioiik np which 
oooun Koinc vissels prisisui for a i oiislderahlo instance 
The I’lirana Is the Mississippi of ArBontina and I'nrn- 
Biiiiv At a iiolnt "'0 uillos from Ilnenos Aires arc the 
iBUazii Fulls '1 hey (iiidd hiiislh he more lnacci>ssihlc 


Wilier pusfllns the falls l>ecotnes reduced to no more 
than 7,iJtX) cubic feet tier second. 

Here then ts a tremendous force that engliieera 
would like to harness and utilize It the Iguazu were 
III Europe or the I'nlted States, or even If It were 
still In Argentina, hut closer to the settled areas, It 
would have heen put to elTeotive use long ago The 
power is there, hut a double prohlem presents Itself 
when consideration of how that power Is to he taken 
iidvnntaBe of la entered mton Fan this power he 
trananilttnl to where It can ho used? This question 
electrical experts alone can answer If It can he tnuia- 
niUtcd, is the cost of the undertaking going to leave 
anv prollf' In other words, will the cost of the 
power, when It la brought where it Is netsletl, be too 
great to permit of its use In plaie of tho power now 
geiieriiteil from Imiwrted fuel? 'I'hls donhle-sldtsl prob¬ 
lem Is Just now evercising tho minds of the experts of 
the Argentine tiovernment. Schemes for developing 
hydroeha'tric jiower at the Iguazu Falls are always hc- 
ing discussed in Buenos Aires So far as the author 
can ascertain a thorough Investigation of the proiRi- 
slflon has never lieen made hy any capable hydro- 
eleetrlc engineer Such evisTts are hardly to lie fovind 
In Argentina for the simple reason that up to the 
moment there has lieeii very little demand for their 
servKvs Water power for generating electrical energy 
Is something that has scarcely heen studletl In the 



factor In miitiufactiirlng The oil fields of Foinodoro 
lilvndavla caniiol vcf siiiqily more (liati a fraction of 
tlie liiimd fuel flic country consurucs, and until a rail 
wav In hnlll FoUiodoro Itiv iidiiv ni will alwiivs he five 
(lavs hv htciinishlp from Uiiciiom AIics In Hic last five 
vciirs the sliortiigc ol lonl liiis liccn iinide giMid hy hiirii- 
Ing (|lichrncho wood, and feeding sioies of thousands 
of tons of niiii/c Into fiimmes This mniiot go on 
'1 he ncai-hv forcsiN have heen iiil oul, and the wixsl 
enUers aic dailv ictrcallng fiiitlicr and further ininnd, 
making the cost of wood higlii i and higher iiiilil even 
now the pilcc Is not far holow llial ol Imported i oal 
Aigcntina s dreams of a great nniiiiifiK tin ing future 
iimv !«• eiillrclv iinvviirmiiti'il w lien we think of the 
hiiiMiioi iidvnnrngcs which the rnilcd Slates and Eu 
io)ic |iiiss(‘sH anil which cnahic fliciii lo jirodiicc wtiat 
llic rc|inlilii nccils for less than those needs < ould 
ever he Hnii|illeil hv arlllleiallv ereatisi indiislnes in 
Aigentina hilt the \igentiiie will not admit it Ills 
opliniiviii and amliltion li'll him he can heeonie a man 
ufailniei il—and tins is the onlv prohlem he will 
agiee cvihIs— he lan solve the [iioblem of imwer pro 


'I Inn Is vvliv, In the lust live jears or so, so inueh has 
heen lieiiril ol llie iiroieif for utilizing the immense 
vviilerwin-- ol llie ie|inl>ll< In generate electric jinwer 
'I'hat ih win the name of the Igunzii has been adver¬ 
tised ahroml, and the falls to which the name aiiplles 
have In u sense liecn discovered to the world And 


than tiu-y arc, unless they were up in the heart of the 
Amazon forests, which acs-onnts for the fact that not 
one In ten thousand Argentines has ever seen them, 
and though tours to the falls are advertised in Iluenos 
Aires onlv a few {x^rsons visit them evi-rv vear To get 
to the falls requires a long railway lonrney, or the 
slower voyage uji the Parana In either ease the trip 
calls for n second stage hv small rnci steamer, to 
wllhin about 20 miles ol the Igniizn, and a llnnl stage 
hv mule eiirt, or mori- ri-eentlv hv antomohile But 
lliose who have heen there de<-lare Ihc sight to lie 
worth alt the trouble—a grealer spedade than Niagara 
Itself 

The river flows deep and swift 'rwenly miles above 
its moutli its width lessens, and tin- waters are com¬ 
pressed The river takes n sharii turn round a horse¬ 
shoe shaped covirse, and riisbliig thiough numerous 
islands which bar its wav, and siucud its waters. It 
iduiigcs sheer down a Hfecipice 230 feet dv»ej) Once 
over the falls the water Is again compressed In u nar- 
nivi gorge through which the torrent loars and hoHs on 
Its vviiv to cnlincr reaches of the I'pper I’nrana It Is 
cstlinnted that in the wel season the volume of water 
pouring over the falls Is evpiiil to 70,IKK» eiihle feet per 
seeonii The Iguaxn Is not fed hy uumntain streams, 
eiirivlng off melting snows It Is a huge drain for a 
belt of country In which hcavv sub (nqilcal rains 
fall The maximum flow Is In the rainy season, and 
tho minimum In the dry period when the volume of 


repnhllc, and the plants already estahllshed could bo 
numbered on the lingers of one hand 

It is claimed, however, that Argeiitiue Ooverument 
engineers have now conducted a careful Investigation 
of the Igiiaz.ii iiruposltlou and the aniiouncement that 
tlwlr reiKirt will he published shortly has Inspired tills 
article. In a summary of what will appear In this 
rofsirt, which has been printed In the Buenos Aires 
newspapers, tho (lovernment engineers are credlteil 
with the statement that In Its technical asp<H‘t8 the 
scheme for utilizing Iho power of the falls is feasible, 
tlumgli they will not commit themM<'lvpa on Us eevinomic 
posslhllltles The normal energy to lie generated under 
tho scheme inve^Ilgated liy the engineers Is given as 
12S,(KKI kilowatts, derlvevi from a hatlery of turbines 
of the “Francis" tyrai, developing 23,(UK) horsepower. 
There would tie twelve of these turhlnea constantly at 
work, with two more In reserve For ten months of 
the year the normal supply of 125,000 kilowatts could 
be relied on, hut to Insure Its constancy for the full 
year a dam would have to be constructed across the 
river nltove the falls. In their report the engineers 
ileal alto with a subsidiary power station on the River 
Uruguay at'a place called Salto Orande where tJbe 
rapids would give » head of water of about 75 feet, 
and another 60,000 kilowatts could be generated. The 
cost of the entire scheme Is estimated to be between 
fa0,000,000 and 1^70,000,000 gold. 

(Oontinutd oh poffo S^O) 
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A Makfr-BeUTeire Freight 
Train tor PnWlcity 
Purposes 

B y drpeslng: tip a light 
automoWle and two 
troilprs to rt>pr«8ent a stoani 
locomotive and two freight 
«»rs, a Western pneumatic 
tire manufiu'turer has ob¬ 
tained the superlative de¬ 
gree of publicity—if there 
bo snoh a thing At any 
rate, his mako-bellcvc train 
has tieen oiieriitliig over Oal- 
Ifornia highways, hauling 
many loads of tires and at¬ 
tracting wide attention 
wherever It has chanced to 
pass. The trailers are of 
the tracking t.vpe; that Is 
to say, the trailer wheels 
will track liehind tlie wheels 
of the tractor, so that even 
the sharpest street comers 
can be turned without diffi¬ 
culty and the train can 
make Its way through the 
densest traffic without dlffl- 
»ulty. Chime bolls, oper¬ 
ated by electricity and 
lilayed by a lady musician 
stationed In the caboose 
serve to draw the attention 
of motorists and pedestrians 
alike. 

Motor Laws at a Glance 

T HK state of Connecticut 
has decldetl to make Its 
motor laws quite plain to 
ever.vone having opportu¬ 
nity to use Us roads To 
this eiiil there have been 
erected at various Important 
Itoints large pulnteil hill- 
hoards t>f the kind shown in 
the ae<>ompnnylug illustra¬ 
tion, stating In detail what 
the motor laws of the State 
mean when translated Into 
plain English. 


A Home That Gk>e8 
Anywhere 

P ATIISIANS were start¬ 
led recently when they 
saw a small, two-story house 
on wheels lielng hnnled 
through the city streets by 
a motor car And they 
were stin more startk-d 
when the inventor Invited 
them to Insiiect the Inte¬ 
rior, thus revealing a sur¬ 
prisingly large range of ac- 
<‘ommodations for so small a 
domicile 

The house mounted on 
wheels while being trans 
IHirtod, consists of four 
rmima. Including kitchen, 
heating equipment, minia¬ 
ture atnlrense and modem 
conveniences The house Is 
eight feel wide and fif¬ 
teen feet high, but by 
means of telescoping walls it 
can be hrooght down to 6^,4 
feet In height to facilitate 
transjiurtatlon. The French 
Oovemment has ordered a 
iconslderable number of these 
iKirtable houses for the In- 
habltanta of the devastated 
regions. Inasmuch ns they 
are being turned out for 
11885 complete 


Storing Gravel a Dif> 
f«rent Way 

I AOK of storage space in 
u building an Industrial 
plant in an Raatam city re¬ 
cently rmulted In a novel 
method of storing gravel. It 




Copyrlftit, Pufaliatinra ItMU tiwrvlv* 

When confronted by such signs as this the motoriat can hardly plead ignorance of the motor laws 




By manna of on ordinary drag acraper the gravel is scooped up to the bln 


was necessary lo lunlntnln a 
high pile of griivcl bccniisi* 
of the iiiircllahlllty of dc- 
Ihcry by truck and hcinusc 
of (he high cost of wheel 
biirrowljig 

A woislpn bln with n gate 
find chiilc In the lower I'nd 
wns I'onsfnicteil in front of 
tlio uiKer hopiicr Whon the 
miser hopper wiis being ele- 
siiled to diseliiirge Into the 
miser the eliiite to the bin 
uiiN iiilsed out of Ibo wny ns 
(t wns liingi'd to tlie gnte A 
lilniik liieliue was built from 
llie froni down to the pile of 
gnisel A snnteli block was 
faHtened overhead to the 
frame of the eotirreting 
tower A eahle Ihrough the 
liloik mill through one lower 
down on (he tower was 
p.issed over a drum of the 
lioiHling engine The other 
cud of tho euhle was fas- 
teiiod lo an ordliiniy drag 
siniper on the grasel jiile 
Spreading out In the 
shape of a fan to the street 
from the iiielini“d planks, 
I he gins el was dnmiKsl from 
the delivering trucks The 
Ml raisT was guided into the 
pile and the hoisting (‘ngine 
pulled It up the Incline 
wliere ii was dumped Into 
the bill From the Inn the 
roi k wiiK tiikoii out ns ro- 
ipiltod In inlsltig operations. 

Two Ways to Test 
“Oil” 

T ltAMl'INd through tho 
woods, tho I lose observer 
siimetiiiies notlees a Jilm- 
liUe iineriug on water, jinr- 
lliiilnrlv siiigiinni water, 
wlinli looks ns though It 
might be oil Oil is a fnn- 
liistk tuple iiownilays, 
snlijoi t ns It Is to spei Ineii- 
lar diseoven, bringing gnat 
woallh, and these bluish 
films on pools iiiitunilly 
oltini suggest the thought 
that Ill'll oleum is near 
'I here are simple testa— 
even n hov can make them— 
wliiili will eriahle the ou- 
rions one lo gi-t at tlie rixit 
of the matter 

Ill swnuipy spots hneterlal 
sinnis lire eomnion Sume- 
llmes they are stnmglj sug¬ 
gestive of oil To deter- 
uilne whether a si uni Is haw 
terial or oil, take a slick 
and gently hrenk the scum 
ujiait jNow watch Its Ix*- 
Imvloi The Inn feruil seiim 
will hrenk iqi Into patches 
If I here IS movement Lo the 
water, It will tioiit away 
It will not join agnin Oil 
scum, on the other bniiil if 
gently stirred or broken, will 
spiiml, Ibini come together 
Tins tost Is voni bisl for by 
geologists ns eveellent 



hot si ov e I o \ ei 'I'lio siiiell of 
the Milistiinie in eoiitaet 
with the hot eover Is a fur 
thei tost If It's petroleum 
It will smell of It 

All that looks llko oil is 
not oil 'I'he oiMlkc film 
iiotleeil on the still, swampy 
|)ool Is luohnblv jusl a bae 
tenal scum Put one can 
put the matter to a tesl, and 
know for sure 
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A Hospital^for Mail Bags 

How the U. S. Post (Mice Department Operates a Factory for Making and E^Muring Mail Bagi 

By S. R. Winters 


U NCI.E SAM, the ndmlnistrutor, diplomat, guardian 
i)f the 'I'rfiisiir^ and nuiueious other titles l>eflt 
tiug the dlgnKj of his iwiHitioo, uHSumeK a eompara 
tlvel,\ new n^ih'- thiil of a tuanufaeturor Ills apoclalty 
la tile prodnetlon of mall lingN The government- 
owned Inuhling, a --leel and eonerete manufacturing ea- 
talilistiirienl ii presenting an iiiiglnal inveHtinent of 
lH;ue,(»(K», is Hltnated on I he isiruor of Fifth and W 
StreelN, Norlheasi, Washington, I> C, and in atnie 
Inral di sign Is a model for the pnriioae Approvlmately 
JtHi men and women are employed In making and re- 
)ialrlng mall saeks, and not tuillke other Imsj muuu- 
faetnrers engagisi in iiuanlltl production, employees of 
I U( le Sam work two shifts of eight houis each 

I'llor to 11)18 the (snitainers used in hnullng loiters 
and pared [lost from eoast to eoust, as well as to and 
from thousands of interinediari isilnts, were mnnu 
faitiired hv (ommerdal eoueerns .\wards were made 
to the lowest bidder 1 Miring 11)19 the Ftsleral Cov- 
ernment, seiiirely enlrenelaal in Its new manufacturing 
estahlishmeiit, made 47'.'.dK) sacks within the siieclfled 
time, a( a sating, tusordliig to claims of the ItuiteO 
Stales I’ostoHue I )eiiartinent, of Ifj.d rido'go under the 
lowest hid reicited from eummerelnl enti'rprlsea For 
the eerrespondiug iierhsl of time, hags were 

repaired In the salt age de|iartment of fhi' mall etpilp- 
ment shops, at a trifling cost of 7 4 cents apiece Ford 
fasteners, grommets, and other melal atiaelunents are 
supplied III Ihis goternment workshoii, the cord ustsl In 
closing hags and pouches ciit.dllng the consumption of 
70 I ai loads of tw me during th(> past Hscnl tear Sup- 
plemeiitart to meeting Its own rcsiuirements, (he mall 
etiiiipinenl shops iniinnfui tured 10,408 pietea of equip¬ 
ment and nttaehmenth for other government depart 
ments and the postal sort ice of the 1‘hUipplne Islands 
A light weight (tintas has been rets'iifly adopttsi for 


ventor, the tnec-banlsDi will dlspUc'e the services of 
eight men. A mechanic and beli>er operate the machine. 
The canvas is fed from a large roll supported on a 
lack, the cloth passing under a revolving drum bearing 
printing dies containing apf desired wording. The 
drum la equipped with brass strips which regulate the 
cut to any specified length. Following this le an auto¬ 
matic knife which Is operated by cam action, from 
which It feeds out over a moving table whleh consists 
of two abort conveyors The eaiivaa Is fed out on 
llieao conveyors until the bag la centered over a fold¬ 
ing blade which autoiuatteally rises 'ITils operation 
starts n ct'nter fold of the eanvua through two ndls 
whleh changes the course of tlie hag on to an Incline 
belt conveyor which makes delivery to a stacking 
cradle The machine exteada over a distance of 20 
fM't, and weighs about 8,000 pounds 

Whether cut, folded, and stacked by hand or ma- 
I'hlnerv, the succeeding process In the manufacturing 
of contnlners—serving alike I he transmission of the 
letters of the lovelorn maid and the stern business 
man— Is the distribution of the canvas to union special 
sewing machines These unith, o|(ernllng at a rapid 
Sliced under the muiilptilatloii of women, flrat apply the 
aearas to both sides of the saik at a single oiieratlon 
Knch woman operator Is eapuhle of eomplctiug the seam 
lug pnarsH of dOf) mall sacks in eight hours, with 450 
hags being the ereditahle iierformonce of unusual speed. 
A quick triaisitiou la that of transferring the hags 
from the senmer to the hemmer. the tw-o maohlnos being 
located on the same table Kach oiierator Inserts the 
hems In from too to .'kio containers In an H-hour day 
Stated in accordance with the logical sequence of 
things, the grommetlng process Is then recognleed, that 
is, eyelets are placed In tb<' .sacks Thirteen metal 


grommehi ue so spaced is the ham ot ttw baf as te 
facUttato tta sutqmnsloa lu any standard raek of ttw 
postal Ssrrloe. taking for graiitsd l^t the oonUlaer 
will be sdbleet to lonunterable Tidialtudea In a deWmt 
Journey, mayhap, across the continent The buwrtlen 
of the greonnets le accomplished, first, by tha tiae of a 
wired punch preee which penetratee at one time all 
the holes neceesary for the Inetallatton of grommete. 
As many ae 4,000 sacks can be punched by an exiMrt 
operator, working eight hours. The process of pla^g 
the eyelets Is completed by Inserting the metal grom¬ 
met (which eonalsts of a Hanged tube and a ring) In 
the bole perforated In the sack, using a small punch 
press operated by boys ranging from 16 to 21 years of 
age. Kach boy, working for a minimum wage of $2.88 
for au H-hour day. Is capable of Inserting grommets In 
from 300 to 500 bags. 

f>nce grommeted, the mall containers are equipped 
with lacing cord and cord fasteners. The work Is ne¬ 
gotiated by .women, one of whom labors dally at the 
Job In spite of having the misfortune of being bereft 
ol eyesight, Tleserlbed as "stringers," each operator Is 
capable of inserting 800 cord fasteners during a work¬ 
ing day Flamtw, clipped on with a pair of sheara, 
are put on the ends of the cortl to prevent the material 
from fraying. Thus, Uncle Bam in the rOle Of manu¬ 
facturer, completes the process of making mall con¬ 
tainers, the cuiiaclty of the mall equipment shops being 
4,000 new hags when two eight-hour shifts constitute 
the production forces. The containers are conveyed to 
the second floor of the building, packed in units of 20 
hags each, and labeled with tlie name of the ofllce of 
Its flcstinailon, Hhlppliig Instructions are furnished by 
the railway mull service, which has Jurlsdiotlou over 
the distribution of mall wiulpment. Bulk lota of the 
Nstks are loaded on motor trucks and transported to 


makliiK sucks, the thi 
snltiriK in an c((iii(mi\ 
csHmatcd Nnnilicr H, 
muklng stanilanl nninti 
I'ost Ollhe Department 
ulaitiireis in rolls vn 
These Immense holts t 


propel length Ninct.i 
cloth arc reiiulred to mu 
canvas, having been a 
conveyed to the steiicl 
Sam puts his Imprint, 
'Phe lahel makes it n 
spurious prisJin i and h 
entlates hetwecu differe 

When the writer vislti 
luinliine, de.slginsl hv 
was Ix'lng Installed foi t 
hand liihor with mnchli 
The upparuliis, tlic llrst 
the spe< lul tlsc of the 
IHised to cut. fold, and 
If pradnal application 




ilvagvd Buh auehinc rqwlra Ito bag* a dar. or p t a am 3<l pataiwa C. TUt aiarfliM i x ntv h v i » hotn at a liaala opanrthm. mr 
lanlvu wai dealgnad br Uw dmU cqalmninit ahopa, aaa kola at a tlMa Ws* puKsM. Otoamt ta*»Her vtsw oi tlw IMU 
a)iapa, whare Duall aaeka arc made and repaired br aewtns nuatbinaa 

il equipment skops, where mail bags are rcpairml-for fprthpr awvlee 
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M E.a.».'WlUiUAI»ON, 
«f 1/M AncelM, take* 
kia poi ta bud to co&tro- 
Tart Cii« auggwtlao ntadc In 
our tsaue of AnCnat Ttb last, 
that tlw boacb of Intorlock- 
ioff rtoca those iUostratod 
«s emanating ftom the facile 
knife of Mr. A. T. OwA rep- ‘ 
nHwBts the last word In 
whltOtog stunts. Mr. Wtl- 
lUmaon to a good deal of a 
wfaltSer himself, as the er- 
htUts which be eends and 
which sw reproduce here at¬ 
test. 

The little wfudmlll Is cut, 
with the exception of the 
flat base, from a single 
idece of wood 1 by 2 by 22 
tnehes. The mill turns on 
the tower, and the wheel 
tuma independently. We 
gather from Mr. WillUin- 
son’a dtsoription that in ad- 
(llUon to actual cutting, he 
Itermlts hUnaelf to bend the 
nprlgfata, etc., into the de¬ 
sired positions Tbe minia¬ 
ture TloUo which stands be¬ 
side the mill is another ad- 



I. Windmill Cirt from • tlntlle place, wHh the exception of the beie. 2 VluU whittled entirely from wood tt 
melter would lieve rejected, t. A collection of intcrlocklna rtnicii. chains, and shears and pliers with real 
eat fron a alnrle pleoe of wood. 4. A eurtoua bottle sscemhly. the knife helna too fat to be inserted in the 
too long when opened , yet there it Is 

A few surprising tricks of the whittler’s trade 


mirnble sample of tbt' gentle art of skilleid whittling. 
The real tricks of Mr Williamson’s trade however 
are the pieces attached to the cardltoard stand which 
form the background of 
our sectmd picture The 
bunch of Interlocking rings 
(xunprises id rings, each of 
which passes through all the 
others. These are cut from 
a block of wood 6 by 6 by 
Inches, and represent u 
small edition of Mr. Wil¬ 
liamson's masterpiece — a 
grotjp of 50 rings cut from 
a block 8 by d by 16 
Tbe master whlttler cuts 
chains in twelve different 
Iiatterus, From a block 6 by 
d by 2 Inches he bns cut an 
endless chain 9 feet long 
From a stick 2 by 2 by 30 
Inches he turns out a chain 
every link of which runs 
through twelve other links, or twenty others, at pleas 
ure. He considers the shears to l>e the most compli¬ 
cated Joint he has ever cut, since each blade jmsses 
through the other, while thev fnnctlon (icrfectly. The 
pliers likewise “work” as 
pliers ought. 

In addition to his ordi¬ 
nary whittling stunts, Mr. 

Williamson does a lot (rf 
•‘bottle tricks," which means 
the assembling of compll- 
eated articles Inside Inittles. 

He regards as his master¬ 
piece in this class a barrel 
3 Inches la diameter and 4 
Inches high, having 16 
stares, 4 pieces In each bead, 
and 9 hoops egch nailed on 
with 4 nails; the entire ont- 
Ot assembled Inside a quart 
whisky bottle. 

Another curiosity Is the 
bottle aasentbly vritirit we il¬ 
lustrate, The koUe was too 
fat to go Into t£h bottle 
cleeed, and too tong opened; 
so the first tsro blades were 
dosed after being Inserted 
to allow the last two to en> 

{tar, after wbtob the first two 
toere teevensd. U goes 
wltbottt sa^rto* that the 
cotfis aaspendlng the knifis 
were pnf in place and tied 
ihsMo tlto hpttto. 

iafifii ifeotiriatfi of Ttiwi 

A tBTTBR to tbe fimith- 
sontaa Humutlon from 
m tnewge P. Beosent nt 
«lsn Boas, Tcilas, tens of 


tbe discovery In a rock formation near that pln<v of a 
considerable numlM-r of large ihiec-tocd footprintN 
These are of great adentitlc Interesl siine tln-y are the 


ukH shoviK that It had 
il that the liH'M had u «) 
• sunk tliicc iiii h(‘« dc 



Herbivorous dinosaurs of primitive type restored from the data furnished by their roolpnnls 


ttrst fossil tracks to 
Texas, and also Uyau' 
curreiKt' Iti that reglo 
presei)e«‘ there In Lonei 


* rejKirtisI from the Stale 
they definitely record the 
of some large aiiiinnl wh 

r’refHd'oiiK tlme.s was pieih 


these aiKleiit liieroglv jiliK s 
fs)\er\ of the at Uial skeleli 
the footprlnih, or If found ( 
thill of einihaloiii ago 


ly unknown to stientlais. 

With Mr Besaonfs ktud 
permission we are enabled to 
reproduce here a photograph 
of four of thene footprints, 
showing how they occur in 
the rock. Quoting fmui his 
letter he says' "There ore 
se\eii tracks In the bed of 
two forks of a little branch, 
and we found more by dig 
glng in the banks on each 
side Other footprints have 
lieen unearthed until we 
have a total of thirteen. 
One of these tracks was 
hurled under about 8 feet of 
io(k ami soil The owner of 
the land will not allow any 
of the tracks to be taken up 
at least for the present” 

A skeleh enclosed in the 
above - mentioned letter 
shows the manner of their 
oceiirronee in a long single 
row whleh If the point of 
land between the forks of 
the stream hp<l was exca- 
lated would undoubtedly 
fonn one eontlnuous series 
of Hacks A full-sixeii 
sketi h of one of these 
1 greatest length of 14 Inches, 
read ol JncheH The toes 
to the riH'k The traeks, 
Hess,'!!! says, “are about 
four feet apart," thus in 
Ihiiti'en sleps the animal 
that made them covered a 
(Ijslain-e of ."ii: feet 
A eoinparlson of these foot 
inijiressions with otberj 
whose origin has pretty cer- 
liilnlv been determined 
Ihrongh (iin-ful and detailed 
study, shows them to be so 
alike as 1(1 leaie hut little 
doulit that the\ were made 
h\ similar large, three-toed 
hip(slnl reptiles, known us 
dinosaurs, lint as to which 
p.irtieiilar kind of dinosani 
was responsible foi the 


The best kev to 
f (onrse he the dis- 
ns usKoelated with 
e, In n FfK'k forma 






of an animal of 


High I 




ootprints of an herbivorous dinosaur showing 
where the animal rested (Amherst collection) 



ing the shape and dimensions of the tracks 


traeks has over 
iH'on found III Texas or elso- 
w here In rocks of equivalent 
goohigual age, so that at 
present w(‘ cannot exiieet 
aiiv help from that source lii 
solving this riddle of the 


The footprinta with which 
thev have lasm compared 
and to whkh reference has 
been made are those found 
III Ihe valley of the (kinnect- 
liut Iltver In New England, 

II region (hat has long been 
famous for the abundanee 

found there, and the exeel- 
lenee of their preservation 
The studies hv the late 
ITesldent l^dward tlltehc(x-k 
of Amherst College resulted 

III the description and pnh- 
lleatloii of more thou 100 
kinds of traek-makiug or¬ 
ganisms At first these were 
thought to bo bird tracks, 
lint this Idea was largelv 
dispelled under a more crit¬ 
ical examination which 
showed the jiri'senee of 
dragging tails, small fore 
feet and Impressions of 

(Continued on pai/c 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



H 


Walking stick that may be converted 
into aolf stick by screwin(f on proper 
club head 

Making the Golf Stick and Walk¬ 
ing Stick One 


'1 Iv likes t(i (ji't liiiiii tiu' rou¬ 

tine of Ills work In onler to oiitn ii j{iint(> 
of Kolt Mil oiilliiisUistU' llntiHli Kolfi'i, 
.1 K WlNoii, liiis Invented the eomlnnn- 
tloD wulklnif Htn k nnd noil' stli k di'iiu leil 
In the m ( oiininnvlnu illnstnUlon Nor- 
juiilly the slick Is u niilkliik .slick with a 

nieiiil end pi. Ilowevi'r, hv screvviuk 

on nnv one of the thri'e iiltin hmenlfi 
that are earrieil in the jioeket, the stick 
tSM'oines 11 piitllnif eleek, iron, or a 
liinslile lllhlhk '1 he kolfel should he 
liileiesti’d in this Interc haiikeulilUly, 
even If the possilillitv of eonvortlnc ids 
uildlron into n canc docs not appeal to 
him 

London’s Mystery Ship 

T lllC iiivsterloMs craft shown In the 
acconijiaii.vink vh-vv has aionstsl the 


uiitcered iiiiv information, hents’ It Is 
ImiMissItile to do more than surmise 
what he has aimed at In this queer 
(raft .Sutii((> 11 III sny ihiit tins liont, 
if sinh If can he ciilhsl, eonsl«is of a 
pull of [loiilooiis inouiitlnk a stnnnch 
fninieivork of steel pipiiik, and equipped 



A ShadowlesN Light for the 
Operating Room 

S ATlMKAfroltt illiiiiilnatioii la one 
of the iirohlems confrontlnk tlie 
inodein siiikeon Vor one think the it 
liiniiiiallon innst tie eoncentratevt mid 
jKivveilnl, hilt still more Important It is 
to liiive a shadow less llinnilnatlon If 
possiide 'Dll- hands and inslrmiienis of 
the snikeon and his assistants have a 
most awkward teinleriej to kot In tlie 
wav of the source of lllnminatlon nnd 
shot off the llkhi at tlie very point Where 
11 K required most iirkenlly 
It has remained tor a l''rrnch profes¬ 
sor, -M 1- Veriiln, to develop n special 
lamp for the operutlnk nsim This lamp 
Is at onie povvertiil and almost ,shadow- 
loss thus rnllillnik the main reijnisltes 
Till" wav M Verain has acionipllslied 
these ends mnv he noted hj stnd.viiik 
the aitompan.MiiK lllnstiHtien A kits- 
tllUsl hikh-etlielem V imnndesn>ut lamp 
Is plaied In a c-vlindrliiil lens celt of 
tlie same keneral deslkli as the lenses 
of the iisniil mariner's likhts ThW lens 
svsiem serves to jirojei I the ,ay.s of llkht 
sidevvavs where lliev eome into contact 
with llffv mil tots arniiiked ns si-cfors 
around the inside ot a larke metal howl 
lelleitor 'I'liese mirrors are Ullts! at 
sill h an niikle as lo tliiow the rellei ted 
lieanis of hkhl (low nw aril, thus tormiiik 
a lomeiitinled mile of llkht The area 
ol tills (irile of llkht mil} he Im reused 
oi del leased hj vaivtiik the (I'sfnjiie 
I'llweeii the llkht sourie nnd ilie surface 
on vvlinli I he rays are isnns-nf rated 
And us the llkht Is rctlecled from tifiv 
uiliiiiis, If tlie surkeon s hands or In 



Odd craft which has recently appeared 
on the Thames and attracted attention 
of I/ondoners 


IVewly-dcveloped lamp for use in 
nperatink rooms where shadowleaa 
illumination ia eaaentia) 

Sitiiiiienis eiit off purl of the rnvs there 
arc others tlmf are not ent off and thus 
mijiplv the required lllnmlnutlon 

Motor Truck Reliable on 
Suburban Hauls 

D l'llINi; the last two retirn, n firm 
wlileh has Ins-u iniikiiik BUhvirhan 
hauls for II vvliolesalt kiocer of Oliicoko 
has kept an lu’cmule reeord of the serv¬ 
ile tendered liv n standard two-ton 
motor trill k The maihlne was ImuRht 
in I he Slimmer of It) IS and durlnk the 
six months from ,|nlv 1, 1010, to January 
I. ID'JI), It idled up n distance of 7,40'J 
miles, havliik operated 1S3 days out of a 
possible ir>t This mnehlne Is In dally 
service letween Chlcnko and the tviwus 


of Soiiih t'iiicako. iroiiiewood nnd flam- 
ttiend, uiaktuk an averukc dally run of 
-f-Sd}) nille.s with ;i(l slops, and frequently 
retuiiilnk to ihe wholesalo house In 
time for n short haul in the Loop Dis¬ 
trict of <’'hleako Kormerlj all these 
kioieiles were shippisi liy express or 
frelklit (ml the motor truck has provfs! 

1 heapei and saves aii utitold amount of 
lime As a icsult of fids service the 
grill erv company has lioeii aide to In- 
< reuse Its luisiness very materially In 
the lerrltory menttontsl 



Fourteen lenxtha of hose held to¬ 
gether by two rods to form a 
bacBAKc-handlink mat 

A Shock-Absorber for the 
Roughly Handled Trunk 

T UV us hard as they inav our present- 
diiy ‘'hakkiike smashers" eauuot In¬ 
jure a tiunk when dropped on the In- 
kcnloiis rulihei mat depleted In the ae 
tompniivliik view riu- unit lonslsts of 
fotirieen pieces of ruhlver hose held tiv- 
gethei hv two nsls The resilient action 
of the ideies of hose makes It isvssihle 
to drop II heaw trunk on them from al¬ 
most any reasonalde height without in¬ 
jury to tlie piece of Imkkage. 

More Land for Food Productim 

D lTtlNU the past throe years it Is 
said tliat 1,^19.959 horses and 
rutiles have lieeii ahipped from the 
rmied Stares to foreign (v>untrU>s, the 
kre.iter porMon of these animals having 
las-n used In war service It may be 
Interestliik to know that this grout ex- 
jMiriutioti of draft uiilmaU In no way 
taxed iiur supply of aviillahle animals, 
hut, due lo the Int reused use of motor 
tnic ks, a surplus of some half-million 
hoises and mules is available. 

More than IMMl.lKtO motor trucks and 
othei eoiiimerclal automobiles are now 
In use in tlie United States and they 
have dlsplaeed approximately 2,009,0011 
iioixes and mules Analysis of avalhi- 
tde teioids shows that motor vehicles 
have not only released these annuals, 
hut have also released Ihe 30.000,000 
tides of land necessary to feed them and 
iiuide these millions of acres which are 
HO hadly needed avuiluhle for the pro- 
din-tloii of food for mankind. 

It Is estimated that inoior trucks haul 
t,80(i.iKK) tons of goods annually, at a 
cost of eighteen cents per ton-ralle. With 
horse-drawn vehicles, the cost of trans- 
porttrtlon Is Increased to twenty-four 
cents per ton-mile. 



Pliers-wrench that may be used in 
place of a monkey wrench in confined 
places 

Pliers That Take the Place of the 
Monkey Wrench 

I tinciXO Itself on any sized nut sim- 
j p!,v ivy continued pressure on the 
handles, tlio recently developed pllers- 
W'lencli shown in llic nccorapaiivlnk Il¬ 
lustration is particularly adapted to 
ci'iichink into almost Inaccessible plaees, 
where It is not always isissllile to work a 
nimikev wrench Dnce the Jaws an? set 
upon the nut a continued pressure on 
(he handles hs'ks them in that preolse 
position, Imt the liK-king devlei* is Imme- 
lilntelv releiisisi when the pressure on 
the handles is released. By sliding the 
eiiicli of tile lorklng devlc'c, the pllers- 
wrencli ts’cnmes a pair of pliers so that 
the pressure of the hand keeps n oontiri 
mil -Instead of a locked—pressure on 
whatever Is held in the jaws 

A Tiny Hoist for All-Round Jobs 


Ings. and in hikhwqiy grading has hlth- 
orto reiptlred the setting up of an ex¬ 
tensive lioistlng system whieh lanuot 
tie readllv moved from place to place 
ax the work progrt'SHes, Tti the end of 
simpilfyliik this iihase of eonstniction 
work of all kinds, there lias lieeti intree 
dtietsl of late a simple host of eompnet 
dimensions, shown In the ueeninpanylng 
lllnstiHtion Tliis hoist, or little "tuk- 
kcr," (tin lie inouuled in tlkht places 
liitherlo Initeeessllile to the usual liolst- 
ing etiulpment It welkhs only 2tC) 
ixmnds, and measures 21*4 inehes wide, 
1(1 Vlt inches long, and 20% Inehes hlkli 
It is oiHTHtevl hy (ximprossed air or 
steam and develops a surprising amount 
of power. 



Using the tiny hoist is bniUing optr» 
•tiens to hoist wheelbarrows filled 
with briclu 
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(Contifkued from page Stl) 
frequent vlelta to the skin of the Indl- 
Tldunl In search of his food, the hoat'e 
Mood. The egga are laid in the fabric 
of the clotlilng. These hatch in a few 
day* and the adult state is reached in 
fifteen daya The eggs may remain dor¬ 
mant on clothing removed from the per- 
Ron as long aa forty day* Aa many aa 
ten thouannd lice have been found upon a 
single individual. 

The prevention of the spread of typhu* 
fever may he claasod under three heads 
The preventatlon of lice infestation among 
the people In general; destruct ion of the 
parnalte* and their eggs found on the 
person and In hi* clothing and effects; 
the prevention of itersons who come In 
contact with typhus fever patients from 
being Infested with lice The cessation of 
the Serbian epidemic was fleiwndetu upon 
the wholesale washing and delouslng of 
the pftpulutlon St>ecial trains and de- 
jwts were equipped to curry on this work 
most expeditiously. It was necessary tliut 
all lice on (he hody and In tlie clothing of 
the i>er«on l)e destroyed The clothing 
was removed in an ontc-r room The liody 
was anolnttsl with a petroleum pn'para- 
tion and then a hot bath was given In 
the meantime the Ciothlng was Muk 
treated by means of live steam In a sterll- 
lalng machine so that when the person 
had completetl the l)atli, his clothing was 
ready Some delonslng plants were of 
aufHcient slae to look after fifteen thou¬ 
sand men In one day 


The Housefly and His Work 

The eominou housefly Is tlie most filthy 
of Insects From tlie liodv of a dead 
animal, from the mannre heap, from the 
garbage can, from the recs'ptJieles of hu¬ 
man everetu, the fly will Jouruev directlj 
to the fiKvd In the kitchen or on the dining 
table, lighting on the butter, lullk, sugar 
and other edibles The "fly line” Is tlie 
shortest distance lietwecii filth and fisxl 
Millions of germs or Imrterla have been 
found attached to the tsidv. wings and 
feet of this Insect, and disease genns have 
lieen known to pass through a fij's diges¬ 
tive tract without harm to the tmetcria 
Files found In the rieighlsirhiKKl of houses 
containing typhoid fever patients liave 
lieeti discovered to be carrvlng typhoid 
hacllll 

The fly lays her eggs In some filth pile 
and In a few days the maggots or larva* 
emerge from the lialchi>d eggs After a 
w-eek or h'ss the maggots enter the pupal 
or resting stage, and in a few davs the 
adult fly coroes forth from the pupnrlum 
The desisTidnuts of a single pair of files 
may number over Hfi millions In 40 days 

Besides typhoid fever, flies may trans¬ 
mit the Infection of cholera, dysentt'rles. 
Infantile diarrhoea, eryslis'lns, smallisix, 
.Taws, hfM>kworm disease, sleei)ing sickness, 
diphtheria and many other diseases 

Cholera was and Is one of the world’s 
greatest scourges Millions of the earth's 
Inhabitants have fallen before the on¬ 
slaught of this disease (front outbreaks 
covering large parts of the surface of 
the eartb have occurred The pandemics 
usually take tbelr origin from Uu* en¬ 
demic homo of cholbra, tho region about 
the mouth of the Canges River In India 
From here It spreads possibly to the rest 
of Asia, or into Africa or KuroiK*, nnd no 
less than eight times have Its claw^ fas¬ 
tened uimn American soil. The cholera 
germs have been known to live within the 
body of tho fly for a period of several 
days. 


The Malaria Mosquito 
The mosquito Is the greatest disease- 
carrying Insect that we have in the Unlterl 
Htstes, and this specifically in Its relation 
to the transmission of malaria. No state 
In the Union may be said to be free of 
malaria. In the southern states it is es- 
pedMly prevalent. Being a chronic dis¬ 


ease, the reported cases are only a frac¬ 
tion of the actual cases that exist In 
1914 It was estimated that there were 
1S8,000 case* of malaria In the state of 
Arkansas. 

So far as scientists are aware, malaria 
Is transmlttofi In no way except by the 
mowiulto, and only by the anophellne tyi>e 
of mosqnlto. Although this mosquito was 
considered as a wild or seml-wIld mos¬ 
quito It very frwiuently breeds In doss* 
proximity to habitations It brewls in 
rain water barrels, cisterns, and especial 
iy In small streams, txiuds, swamps and 
water collections At limes it will lie 
found In the most Inconspicuous places 

The adult female mosquito lays her 
egga on the surface of the water; In a 
dn.v or two the eggs are hatched and the 
larva or "wiggle tall” makes Its appear- 
auc<‘ Afb'r the larval perbsl of s<>ven to 
fourteen days the jiuiia or ‘‘tumbler" 
forms III another four or live days th<> 
lulult mosquito emerges from the pupal 
case The length of time from egg to 
adult form varies greatly wllh the 
weather conditions 

Although the "w Iggle tall" and the 
"tilndiler" live in the water, they are air 
lireathers nnd must neeessnrllv (sime to 
tile Kurfaie of the water to get air 
'l‘hls property Is made use of In the con¬ 
trol of ntoH(|<ilto breeding If the sur¬ 
face of a hodv of water Is spraved with 
crude petroleum or kerosene a very thin 
oily film will form upon the watei nnd 
wlien the "wiggle-tuir’ and "tumbler" 
coine to the fop to breathe, (heir respira¬ 
tory or breathing tuls* liecomes blocked in 
the film of oil and suffoeallou follows 
Only the feianie nios(]Ultoi>H an* supimsed 
to tiite and suck lilood 'Phe male of the 
spocles usually feeds upon tlie Juices of 
plants and fruits and Is prohnblv horin 
less HO far as disease diss<>mlnntlon is 
concerti<'<l 

Aiuqdielluc or m.iinria mosquitoes min 
be ilisttugutKbed fr<au other types of luos 
qultoes by two important rhnrncteilstb s 
The Ian a or "w Iggli-.toll" of the niioplie 
les when ai the surface of the water lies 
parallel to it, whereas the larva of other 
than ninlaria mosgult<g*s haiigs at an 
angle lo the surface with tlie head down 
into the water Also the adult malaria 
mosquito when resting on the wail has its 
liodv pointing outward at an angle to tlie 
surface, wlille otlier mosquitoes rest witli 
the IxKlles parallel to the surfiiee of tlie 
resting or suiUMirfing plane It mnv Is* 
said ill general that the ninlnrla mos- 
(lultoes iiave spotted wings 

MaiHrin Is latised l>y a very mlnuie 
anlnial organism getting Into the bloisl of 
a person This small animal ci-ll renlh 
leads a dotible life, one within the bodv 
of man and the other In the mosquito It 
does not simply pass through the insect 
t>iit utideiRoes a definite cycle within (he 
Ixidv of the iiiosqiiilo This developinenf 
takes alsait twelve dovs, therefore a mos 
qiilto whifh has obtained the organisms 
from a malaria patient cannot carry the 
disease to other persons until after the 
iHIise of the iMTiod In certain diseases 
as typhoid fever, smallpox, scarlet fever 
and meiisles, a great degri'e of Immnmtv 
Is coiifeiTed upon the iktsohs having the 
diseases, and second attacks of these mala 
dies are ratbiT rare This Is not the cam- 
with malaria, for a person who once has 
Ibe disease Is more llkelv to liave siili- 
seqiiciil attaiks 

I'lie battle ngnliisi mninrio Is twofold 
a tight against the malnrtal orgaiiisius in 
man nnd a canipnlgn against the mos¬ 
quito, Mosipiitoes sliiMild not lie allowed 
to attack well persons nor those Individ 
unis having malaria Mosquito bars or 
netting attaeluHl to all bells are ri-qulslles 
In malaria eomnnmitb*H The proiicr 
screening of thi* houses is neei-ssary The 
killing of the adnli mosquitoes In the 
house is of prime Importauee. Although 
nil of these measures are very nseful the 
main point of attack is upon the breed¬ 
ing places of the mosquitoea that is, all 
collections of water, however minute, 
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RrooUhn N ^ Tli** ohjeut of (ho hnondtni 
t proUtli' ft rfin«(rM<'(Ioii whoruln flio hiif 
part injiy l>o roadily n iiioM'tl iiiid u iio\v 
Aii(it)i<‘r tilipRi N (<» pro 
n hnlfur In ^tiich liiu (inftliif; luiKhrr or 
niotorlitJ timj tio retorpud, nud » rtinoMthlo pad 
win robj thf' toiiRlon of tbu huJAng 
Burf’HM* may Uo xnrifMl 

^ t’UKAM FRErZKR—K G Hrorr, ISOl 
Se^lfar St, Ditllafl, Tokob The liiTMition has 
ohji*ct to pmvido ft freeaer whore’ll! the 
•tlrrinc inddte U of tho oHomntluK typo and 
wherein ti 


rorrt'MpoiHlliiLC (( 


'MiHimrjrli, Kiuishh Ati obit'ri of the liivon 

inilo nt iini ipMlrjihlF loiiifi(mlnm! JulluNdiiuriT 
JiillM lo ttH HUpfiort HO Rh to roiiulMto ibf 
ui»lli of (hi out A further ohJiR t In to jiro 
Itio a onlti'r \xhicb (w uftpublo of « wide ruiiiro 
r lUmi.N In oonuKtlf.u wllh ^nrl.iuK nrtH 
TUAI'l'KUH’ -loni,—\\ u I \7i Mi’i H„x 

r> Hnrdlii, Ntoni 


■ ia provided in eonnfsdbm with j tool which Is constructed and dfsiffind t 
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United States Shifting 
Board Emergency Fleet 
Corporation 

Invites Tenders 

on Topsides Pdints, Varnishes, 
( ements. Shellacs, Oils, Etc. 


Pnrtimnath, N H New Orkane. La, 
Ww'kork. N \ Gaivenlon. Texan 

Philadelphia, Pa Lon Anaelex, Calif 


irimenl, Dlvlsitm of Supp)> and Sal«s 

The Board Rogervea the Right to 
Rejeit Any or All Hida 

S«aie<i hidn nhnuid be addifBMKj to L Va: 
Middleaworth, Manager PurchaHinff Depart 
mpni, Dlviaiop nf hypply and Salen. 1117 ] 
Sliecl N y> . Wanhirntton, D (. and rn 
•wd 

Sealed Hid 


AprI 


^ EU Do not opan un- 


Means tor preparing the graund to 
the poaltloiilng of o trap anU Uap 
itiiolher object ta to provide a fotdlng tool, 
levnral parW of which are capable of lx 
1 rated to oecupy a niluimum amount of ai 
111(1 which when In folded condition protects 
he pointed end of the driving afaank 

HAI.K TiK nncKLE—n c. Bamka. Bo* 
aa Dillaii, H I The Invention reIntea par- 
lelilorlv to bucklea which for th( pnrpOM of 
nrtniiig the Ilea ore OHSoclatetl with tie 
iniide to maun the eiida thereof A farther 



uvldr n buckle whlob la 
tdapted to he related to ■ 
u tic liand aa to permit of 


iirked enalty and 
L'flMUINATlON' 


>xp»dllloualy 

I.OCK — 11 (’ I’ATTKllOO' 

iklahuma City, llkle Tli 
I coinbliialhm locko nppl 
of automobile eiiginea A 


Vtloable Bofdu of liutniction and Reference 
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» You Own a Oar? 

U'XE Ilcht wflfht rxxt Inm pUlorui will tnmn 
ptwor Bpeod xml n*xlhtlltof of any 


CLARK-TURNER PIATON CO. 

Sutlon C Loa Angalaa, Calif. 

For Snif Ity All nonet fVolcr, and Bfpnir Itm 


capable of offer 


ic.Hl witb I 




ACTUATIN'Ii ItEMCE FOK TEMFlOlt 
SCHIvV.8—M <4 m.THHIi!;, 50« Alb NhU Bank 
llldK Wichita, Kan, The Invention rclalca to 
temper acrewa n«e<l In the drilling of wella 
and more particularly to a device for actual 
lug the aanic It la the piiriioae of the liivcii 
tlon to eliminate danger liy providing a device 
which iireveiita the Jerking movement of the 
pole natal for effecting adjuatment. In the dl 
rettloii of the operator, while at the hdic time 
locking the pole to the temper acrew in Ita 
forwaril movement ao that the prtqver adjuat 
men I may he effectetl 

Heating and Lighting 

riOFKK WATEH IIEATINIJ ATTACHMENT 
I-'IIK IIA.SGKS — J K and J KiMMHaMAV, 4 
Teala I'lnee, Olendaie. 1, I, N V Among the 
otiJeelH of thia invention la to provide ii 
Kpeiml water hack for a cooking range calm 
Uled for uae in winter or cold weather for 
beiiiing water aa a baala of a clruulatlng aya- 
(em of honae heating. The object la to adapt 
I hi looking range for bouae beating purpoeee 
and }et not Interfere with the ordinary fuiic 
iloiiH of ibe range for cooking or the beating 
of ihi wafer In tin- adjacent kitchen boiler. 


Be wlab to inll attention to the fact that 
wi an In n poaltlon to render competent aerv- 
let« III every braneli of patent or trade-mark 
Hork imr aUff la compooed of mechanical, 
eleiirleal anil cliemleal experta, thoroughly 
Iialiieil to prepare and proaecnte all patent 
npplleallima, Irreapectlve of the complex nature 
of tin aubject matter involved, or of the 
Hpi'ciall/'iil technical or aclontiflc knowledge 
reiiulred Ihercfor 

Wi alao have aaaotiates throughout the 
world, who aaalat In the proeecution of patent 
and trade mark appllcatlona tiled In all ooun- 
Iriea foreign to the Itiilled States 

MFNN A CO.. Soltcltore of Patante 
WoolworMi Ilullding, NEW tORK 

Tower Itiilldlng CHICAOO, ILL. 

Sclenttflr American Bldg , WABHINOTOK, D. C. 
Hobart Building, BAN FBANCIBCO, CAL, 




wlthlu a certaitt radius of the commimlty. 
Tbp suptircMslou of malaria by means of 
mosquito eiiiitrol U being more and more 
recognized throughout the world aa the 
promising way of meeting the malaria 
(irobiem A number of our own atatos are 
now engaged In such campaigns. Arkan¬ 
sas la making great headway in this re¬ 
gard Probably the Panama Canal Zone 
Is one of the best claselcal examples of 
malaria siipiiresslon bv mosquito control. 

The Hudson River Bridgre 

{Continucil funn pago S3i) 
petiiloiis ppojwrtlons tif the later structure 

The over-all length of tlie Hudson 
Ulvei Bridge from anchorage to anchor¬ 
age will lie (i.iltIO feet, and the length be¬ 
tween the main towers of the central 
liver spun will be 3,2-M) feet. At the tow¬ 
ers the elear height from mean high 
water to the under side of the bridge will 
tie 14(1 ft-et, and al the center of the eban- 
oel It will be loTi fei>t TUe lloor system, 
which will he a dtmlile-deck structure 220 
feel in width and 34 fiTt In depth, will be 
snsisnided from four cables arranged in 
palls with a horlrxintal distance between 
them, eeiilor to tenter, of 105 feet Each 
pall will hang In the same vertical plane 
at a vertical ilistiinte of (10 feet center to 
I Ciller iMic to the fact that the cables 
will he hraietl by a system of vertical 
tension and diagonHl compression mcm- 
IsTs, IIS shown In the elevutiou, each pair 
will he seeurwl against deformation, and 
will sene the function of u stiffening 
tniv-- The width of each panel of this 
tnissing will he (10 f<>et. and the floor of 
I he bridge will ls> supported from each 
panel iiolnt liv eve-bar snsiiender chnlns 
In (lie old Ilrtsiklyn Bridge and the other 
East River susivenslon bridges the cables 
consist of Htet'l wires laid parallel and 
Isniml lip Into a cable of circular itoss 
section Tn the Hudson River Bridge, 
each enhle will tsinslat of 80 eve bars ar¬ 
ranged In three banks The diameter of 
each cable, as thus assembled, will be 
nlHuit 11 feet—In the Brooklyn Bridge 
the diameter of each cable Is l.'i Inches 
As a protection against the weather, the 
cables w-lll lie em-losed lii watertight 
hroiiw' tiilK-B, whleh will measure ftfteeii 
feet in exterior diameter This will pne 
tect the cables from the weather and will 
provide Huftlelciit clearaiuT for the work 
men to lris|M>< t the cables and paint them 
at the long Intervals of many .rears when 
repainting Is-comes necessary Ineident- 
allv, the bronze (overing will add to the 
artistic and monumental apix-arance of 
the bridge 

The loalii toweis, which Will he built 
U|Kiii concrete foundations extending to 
lifsl roik, will la> carried up to a height 
of T'si feet alsive mean high water, or 
pra< tlcnlly to the same height ns the Wool- 
w<»rth Towel They will he tmllt of steel 
and (overed, from water level tbrough- 
oui their full height, with smootb- 
dressvsl, light-gray granite, which will 
serve ns a prtitecthm to the steelwork 
against the weather and will, of course, 
add gveiiUv to the architectural beauty of 
the whole bridge. The njoier roadway 
of the bridge will pass through the tow¬ 
ers fiv means of three arched openings, 
the center one measuring 165 feet in 
width hv llK) feet In height, and the side 
openings being .3(1 feet In width In view 
of the fact that there Is a jireponderance of 
sentiment In favor of utillxlug the monu¬ 
mental pmiHirtlons of this bridge In work¬ 
ing out a suitable war memorial. It la evi¬ 
dent that this three-arched entrance, with 
Its vast spread of granite wall apace will 
lend Itself moat admirably to the pur- 
IM>sp, providing ample apace for heroic 
staiuarv and commemorative bronzea and 
tablets 

On the landward side the cables wlU 
awing down to masonry aueboragea on 
each shore These, like everything con- 
netfled with the bridge, will be buRt on 
a gtgarrtlc scale, tbe pull of the cablet mt- 
eessitattng the emplacement of an euor- 
UMma mass of masonry to provide tb(> 


ueceaaary Crlcti^l vsbU^ocb, 
anchorage will measure BOO feet tn width 
by 400 feet in length, and that m thn 
Manhattan aide will extend about 500 
feet above ground level The traffic will 
pass throiigb the center of tbCee anchotv 
ages, and here again there will be a vast 
portal, consisting of one central and two 
smaller flanking arches, which will lend 
themselves to war memorial decoration. 

The floor of the bridge presents aoiue 
of tbe most original features of the whole 
structure The mnke-up of the floor aya- 
tem consists essentially of a series of 
great transverse plate girders, or floor 
beams, apaced 00 feet apart and connected 
to the cables nlsive l>y eye-bar suspenders 
Each floorlvcnm is actually a plate girder 
84 feet deep by 2lK» feet long, atllfened 
and connected to tlie adlolnlug floorbeams 
by heavy plate glnlers or stringers. The 
upper deck is reserved mainly for vehicu¬ 
lar traffic, and the lower deck la glv«j up 
to trunk line frelglit and passenger traf 
flc. On the upjier deck, between the cables 
will be provliled a broad Ivoulevard 155 
feet in width, with a trolley track ad¬ 
joining the cables on each side. On the 
ontside of each cable will lie a rapid tran¬ 
sit track and n 15-foot footwalk. The 
whole of the njiper deck will be covereil 
with a steel plate flooring overlaid with 
concrete The lower floor will be given 
np to the service of trtink line traffic, both 
freight and passenger. Originally, It 
was proposed to provide two moving plat¬ 
forms at the center of the low-er floor 
These, however, will probably give place 
to standard railroad tracks so that the 
ultimate capacity of the lower deck will 
lie for ten railroad tracks capable of ac- 
commiKlating the heaviest freight and pas¬ 
senger trains 

The surfIIci? of the upjier deck will be 
made wotcrtlgbt, so tiiat the whole floor 
system, in addition to the towers and 
cables will lie protected from the weather. 
This will result In cutting down the cost 
of repairing (always a heavy part of the 
malntenani-c costs of a bridge) to a mini 
mum. In fact, flfieen i)er cent only of 
tbe steelwork of the Hudson River Bridge 
win l>e exposed to the water 

The principal stresses to which the 
bridge will bo extaised will be those due 
to Its own dead load. So great is this 
that, even with the bridge loaded to ca¬ 
pacity, the live load would cause b com¬ 
paratively negligible addition to the dead 
load stresses The game thing In true at 
the wind loads The great width of the 
extremely rigid floor system, coupled with 
the Inertia of the bridge, serves greatly to 
simplify the problem of providing against 
wind stresses. 

The e8tlraate<l cost of the bridge Itself 
In round flgnres Is 100 million dollars 
the freight classifloation yard In New 
Jersey, 25 million dollars; tbe Union pas¬ 
senger station, accommodating the trains 
of all the roads that come In from the 
west and north, 30 million dollars; the 
doubUMleck elevated railroad down West 
Street to the Battery, 80 million dollars. 
The cost of tbe electrlfleatlon and equip¬ 
ment of the whole system Is set down at 
25 million dollars, making a total cost of 
210 million dollars for th ewhole st^me. 

The yearly traffic across the Hudson 
River In round figures for the year 18510 
was as follows ; Fassengers, 300 million ; 
cVcjift vebicletl, 10 rallUon; freight: coal. 
12 mlUltm tons, miscellaneous freight, 8 
minion tons, The present rate of In¬ 
crease Indicates that by 1890, or nbout 
two years after the bridge is completed, 
tbe total traffic across tbe river wilt be 
5S50 mUllon passengers, 23 million ve¬ 
hicles and 25 million tons of freight; nnd 
It Is estimated that of this total, some¬ 
thing over one-half wlU be diverted to the 
bridge. After the year 1880. It Is ex¬ 
ploded that the traffic across the river 
I via tbe bridge wlU grow at sn Increasing 
I ratio, and particularly the passenger 
I traffic. Tills expectatloa Is based uptm 
I the rapid growth of traffic sicross tbe 
Bast River with tbe completion of ttts 
1 bridges and tannels. 
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You know—every machinist knows—the material he 
is going to cut—but how many know what blade will 
do the work quickest, easiest, most economicallyr 

What blade should this man be using? He’s cutting Brass. 
Look at the Starrett Hack Saw Chart, under the name of the 
material to be cut, and you find numbers 103 and 112. 

If your hack saw frame will take a IZ-inch blade use the No. 112 Saw. Why? 
Because it’s a heavier, sturdier blade—and you can cut faster with it. If you 
use the No. 103, the only difference is that it*s a thinner, narrower blade. 

But whichever you use—always follow the Starrett Hack Saw Chart, and 
use Starrett Hacksaw Blades. 

^end far Catalag Na 2J“B” and a (opy af the Chau 

THE L. S. STARRETT COMPANY 

ri< WnWiCrtMa Ttalmaktr, 

Mannfaaurer, *f Hack Wi VntrtilUJ 



aroM rriWw i»» pa t n ea e aw i. Te- 
tttelM and ratiroMl tnlgtlt is cstlmsted. at 
orttUoB didtkni par year durlns tbe first 
rant ot ofiMatloa, and In t«n rears atter 
<>ompletton, it le estimated that tbe rove- 
ntte wtU bare rtaen to orer 60 million dol¬ 
lars per reor. 'Uils amornit does not in¬ 
clude rentals trom warehouse and storage 
boUdlngs wbU'h will subseanently be 
trected 

Milk Without Cows 

(Oontinued from page 325) 
that tbe bottles coming from the maebine 
could be coureyed by trucks directly Into 
tbe milk room tor storage A gslrsnlsed- 
Iron tank* used for the washing of cans, 
which process was committed to baitd la¬ 
bor, together with a rinser and steamer, 
was situated against the south wall of the 
washing room. A brush washer, for 
semMting extremely dirty containers was 
located on the north wall of the room. 

A two-effect water still, with a capacity 
of 850 gallons an hour, was stationed on 
an elevated platform In the southwest 
comer of the washing compartment. The 
effluent pipe from this still projectetl 
through the wall Into the milk room and 
discharged into a tin-lined distUlod-water 
storage tank of 1,000 gallons capacity. 
Tbe storage tank, belug connected by a 
tin-covered piping to the suction end of 
tbe milk pump, at this juncture permit¬ 
ted tbo placing of a thiw'-way valve, 
whereby tbo liquid could ls< drawn from 
either the distilled water tank or the 
buttermilk machine as desired The dU 
charge from this pump also facilitated 
the eonveyance of the efBuc*nt either lute 
a weighing can on a platform near the 
sklmmed-mllk vat or to the mixing vats 
on the balcony A field InlKtratory, lo¬ 
cated In the dressing room, determined 
the bacteriological content of milk and 
Its products as well as Uie acidity and fat 
In milk. A 15-ton refrigerating machine 
preserved tbe milk as well as the cold- 
storage department of the commissary 
The rooms were cooled directly by the ex¬ 
pansion of compressed ammouin. the cem- 
pcessor being propelled by a 96-horse¬ 
power motor. Brine, cooled by tbe ex¬ 
pansion of ammonia, was employed In 
cooling the products of tbe mechanical 
dairy, the brine being circulated by a 
steam-driven pump. 

The purest of wster Is essential in tbe 
making of reconstructed milk, the Nltro 
water supply having l)een previously fil¬ 
tered and chlorinated As with in^tu- 
tlons and men—tbe former belug but the 
shadows of great or small personalities— 
reconstructed milk in Us finished form 
cannot exceed the guaUtj ot the Ingre¬ 
dients contsined therein Tbe water 
should l>o distilled. otherwise, mineral 
salts may be conducive of harmful results 
to infants In partaking of the milk Tbe 
hard waters of the Middle West and 
those containing an excessive percentage 
of sulfate lUustrate the point. 

The skimmed milk powder used at the 
Nltro manufacturing plant was dissolved 
by a machine of 800 gaHuns capacity, tbe 
unit being equipped with n revolving heat¬ 
ing coll to which blades were attached, 
serving the functions of agitator and 
heater at the same time. Tbe vat should 
he of cylindrical bottem, and should per¬ 
mit of no quarters for nndUsolved powder. 
Tbe requisite volume of distilled water 
is poured Into tiie vat and a weighed ratio 
of powder added. A sugar scoop can be 
used In removing the powder from -the 
barrel Into tbe vat Tbe coil agitator is 
la operation as the iKtwdsr la being con¬ 
veyed to the vat, and tbe temperature 
of the water while the powder Is being 
dlaaolved ranges from 7p to 80 degree* 
JPabrenhelt Having completed the dls- 
solving process, the skimmed milk la 
ptmiped to one of tbe mlatihg vats. Here 
pnaertbea anantities of butter, already 
pgropled fate 4-tneit cubea on the {wree- 
late topped tabte are added and the mix- 
-ttup bropibi to a temperature ot 146 
piahreabelt wlwre If remabM eoa- 


Testing Power Bbdes 
One method of testing power blades, 
which is at least fair to all, is to pur¬ 
chase several blades of each of such 
makes or brands as It Is desired to test, 
buying one blade of each kind tested 
from at least three different merdtants 
if possible, in order to get an average 
run of the product. The blades tested 
should be of the same length, gage, 
depth, and "pitch'’ for each oi the dif¬ 
ferent makes, unless one or more of the 
manufacturers makes some QMcific rec¬ 
ommendations as to the tjmo of blade to 
use on the material on which the test is 
to be conducted. Where such recom¬ 
mendations are made they should be 
scrupulously observed. The blades 
should all be tested on the somo grade 
of material and in the same power ma- 
chtoe, preferably one with gravity feed. 
The toaaon for testing aQ vf the saws 
cm the Same kind, siM and idiape of 


material is obvious. Should the test be ' 
made, as is usually the case, on un¬ 
annealed tool steel, the blades should 
be alternated, so that should the steel 
not be uniform no saw will be placed 
under a handicap by a hard spot. 

Observe Manufacturers’ 
Keconunendations 

One point, however, must not be 
overlooked Some manufacturers have 
given the question of Hack Saw effi¬ 
ciency sufficient thought to evolve cer¬ 
tain specific recommendations as to the 
blades, strokes per nunute and weight 
to be used on certain classes of mate¬ 
rials and with certain machines. If 
any of the manufacturers of any of the 
saws to be tested makes any definite 
recommendations as to what blade to 
use under the conditions of the pro¬ 
posed test, they should be rigidly ad¬ 
hered to. Otherwise, ignorance of some ' 


i of the factors that entered into the 
manufacture of the blade, and the con¬ 
sequent ignoring of the purposes for 
which it was intended, will make the 
test, if not directly misleading, at least 
of doubtful or little value so far as that 
particular blade is concerned and will 
result in conclusions being drawn 
which are unfair to the maker of the 
saw. Where definite recommendations 
as to the use of a saw are not made by 
its manufacturer, some confusion as to 
the conditions under which it should be 
tested may be avoided bv identifying it 
by means of gage and pitch, with a 
blade whose proper use is known, and 
testing it according to the instruction' 
for that blade, as given in the HacK 
Saw Chart on pages 22 and 23 of the 
book, “Hack Saws and Their Use," pub¬ 
lished by The L S. Starrett Company. 
Athol, Mass., for free distribution A 
copy of the Starrett chart will be sent 
' free upon request. 




338 


SCIENTIFIC AMERICAN 


April 2s, im 


W L. DOUGLAS 

'S 3 I 25 *» 8.00 SHOES 


YOU CAN ALWAYS 
SAVE MONEY BY WEARING 
WL DOUGLAS SHOES 
SOLD DIRECT FROM FACTORY 
TDVDU ATONEPHOfTT 


*10.001 *6.oo 

FOR MEN AKD WOMBS 

THE STAMPED PBICE IS W. L. IMHJG|WSP1^W^ MIAHAJ^ 
THATTHESHOES ARE ALWAYS WORTH THE PRICE PAIR PORTHEM 
Thay are tbc belt known ihoei in the 
world. Sold in 107 W.L-DouxUiitorei, 
direct from the factory to you at only 
one profit, which guaranteei to you the 
belt iboei that can be produced, at the 
loweit poiilble coit. W.L.Douglainama 
and the retail price are itamped on the 
bottom of all ihoei before they leave 
the factory, which ii your protection 
axainit unreaionable profiti. 

W. L. Douglai ihoei are abiolutely the 
belt ihoe valuei for the money in thU 
country-l^eyaremadeof the belt and 
fineit leatheri that money can buy. 

They combine quality, ityle, work- 
manihip and wearing qualitiaa equal 
to other makei lelling at higher pricei. 

They are the leaden in the faihlon 

centeri of America. The pricei are t._- 

they coat no morein San Franciaco thairtheydo InNewYork. 
W. U Douglai ihoei are made by the higbeit paid, 
akilled ihoeraaken, under the direction and anpervuion 
irking with an honeat detor- 
at 




of experienced 
minaGon to make the beat 
money can buy. 

C AUTI _ 

auid price li inly atemped o 


\ for the price thet 



. The name 


1(1 for bookUti 




The satisfaction given 
by Tycos Temperature 
Instruments, now in* 
stalled in great indus¬ 
trial plants of the 
world, indicates that 
Tycos equipment is 
all the name implies. 


For Gunsmiths, Tool Makers, Ex¬ 
perimental & Repair Work, etc. 



I POWER BENDERS NEw’aShEij 



atant for 30 mlnutea, Inasmuch ta the I 
butter ha« melted by the time tempera- 
tun* Httiilus 140 degrees, the paateurlaa- 
tlon of tlie sklmmed-mllWmtter mixture 
begins when tlie correct temperature is 
rencheil While at tlie pasteurising de- 
gn-e <pf heat, tlio 0ul(l is conveyed 
tliroiich the eeutrlfugal emiilsors Bmul- 
alHe.illon is the result of forcing the mix¬ 
ture tlirougli an extremely narrow open¬ 
ing, the l•<>llt^lf^^gnl force in-lng generated 
l,y revolving the howl of the eraulsor at 
M rate of l.^.OOO revolutions a minute. 

I.'nira the omnlsors the hot fluid or re- 
i oust metod milk is eonveyeii to the up¬ 
per trough of the cooler through se<*tions 
of 1 V-j-lueh Kault.ir> milk plim to which 
had heen altnelied amnll conductor 
heads Foam multiples at this Juncture, 
to avoid Its overflow at the edge of 
the tomluctor head and trough, the Instal¬ 
lation of an aiitlfoam tank between the 
■luulsor and cooler Is recommended by 
the siiiiilaiy eiiglueeis If tbe milk leaves 
■(Siler at a teinisTatiire of from 40 to 
egrees l'’iibroiilielt, one of tbe stan¬ 
dard ie(|ulrcments In tbe pnas-ss of manu- 
ire has IsH'ii met 1‘rnpcr regulation 
lie teinis'riiture ns the milk departs 
1 (be pooler Is essential, therefore, 
tbe Ilow of brine sboiild be regulated so 
tliiit a minimum ipiantify of milk freezes 
to tbe eooler .\n nntifonm tank In tbe 
Nitio ]>binl, tbe de\ lee being inserted 1 h*- 
tweeii tbe eiMiler and tbe can and bottle 
tllleis, eliminates tlie preseiioo of air 
spine between tlio cap and the surface of 
the milk utieii tbe bottles are fllled dl- 
reitlv from the eooloi Tbc commonplace 
proi edure of tilling tbe cotitnlners ulrli a 
rotarj boltle tiller Is the Bn(s(*cdlng proc¬ 
ess and having lieen caiiptsl with pRr>er 
I'lips, tbe fliilslied product Is iHinveved bv 
motor (rucks Into the cold storage room, 
subject to a temiM'nitiire of .Tl degrees 
Folirenbelt, until dollveiw Is authorlzc*d 

The r<s-oiistni(ted milk as miinufae- 
tnred under wnr-orealed dlfllcuUlcs con¬ 
tained 0 per cent milk solids not fat and 
I>er cent hutterfat The cream 
tallied 2.'') per cent hutterfat Studle 
tin* hiKterial eouleiit of the output of the 
meehnnleul dairy Indicate that It Is satis 
factory from a health standpoint Ice¬ 
cream ('an 1 h< manufactured In (jnantlt.v 
production with a bacterial content com¬ 
paring favoralily to that of well-pastciir- 
l/(*d milk and cream Conclusions, caro- 
fiillj dislneed from seasoned experiments. 
Indicate that ohihlreu can ho nurturt*d 
on re(onstrnei<*d milk ns well as on 
mal cows’ milk Adult milk drinkers, 
vs(-d to drinking raw milk, will find tbe 
prisluef soiuenliat distasteful, hut those 
In the hahlt of partaking of pasteurized 
milk enn switch to the newly-discovered 
fluid without ohserrhig an appreciable 
difference in flavor. 


Ja^ Instrument Cempanks 

Rocheater, N. Y. 

Thtrt s a or T«mpcroturf Instrumfni 


WELL^'p^rWELL 

Omi ■ mochin* ol your own Csib or M.y 
urma Many •Cylci and fiHt (or all parpowa 
Wrtto tor Circular. 

W1LUAH5 nos. 434 W. State St.. hlMca. N T 



Stopping Our Coal Leaks 

(('(nitlnucd ftvm page 3H5) 
hour service, or .‘W million horsepower for 
an K-hoiir working dav 

It is obvious that we never could com- 
plett-li ncfvimiilish this, but even If we 
recover onlv one-quarter, or even only 
one-ieiitb of this waste, it would be a vast 
liK reuse in oiir national efllclency. 

Iteie Is one wa.v In which this can lie 
aceompllHlii'd Of Ihe hundred millions 
tmis of coal, which are annually eon- 
.sinii'd for heating puiqioses, most Is used 
as si cam lii-at. Huiiposo we generate 
the steam at high iiressurc—as is done 
now In many cases for reasons of heat¬ 
ing economy—and Interpose between 
sleaui boiler onl heating system some 
simple form of high pressure steum tur¬ 
bine, dlreetly eouneeted to an induction 
gdieriitor and tie the latter Into tbe gen¬ 
eral elec trlcal power distribution system. 
WlM'iiever the b(*atlng system Is in ojiera- 
tlon, I'li'ctrle power is generated, we may 
say as n “by-produot” of the boating 
plant, and fed Into the electric system. 

The power would not be generated con¬ 
tinuously, but mainly In winter, and 
largely during the day and especially tbe 
evening That la, the maxlmtnn 4>ewer 
generation by »uch foel power collecting 


plant eseentlallyecolnddeBswlih tbe light* 
lag peak of tbe central station, tbua oc¬ 
curs at the time of the day and tbe sea- 
Bon when power is most valnable. Tbe 
effect of Such fuel power eoUecUon oo 
the central station should result In a 
material Improvement of the station-load 
factor,' by cutting off the lighting peaks. 

It is luterestlng to note, that oven with 
a very lucfllcleut steam turbine, the elec¬ 
tric generation of such fuel power collect¬ 
ing plant Interposed between boiler and 
boating system, takes place with prac¬ 
tically 100 iK*r cent efficiency, because 
whatever cuergy Is wasted by the ineffl- 
ciency of the steam tiirWiie plant remains 
ns beat In the steam, luid the only loss Is 
the radiation from turbine aud generator, 
aud even tbls In most cases Is useful In 
beating the place where the plant is lo¬ 
cated. The only advantage of a highly 
efficient turbine Is that larger amounts of 
electric power can be recovered from the 
fuel, and the question thus la that l>e- 
tween the Investment In the plant and the 
value of the recovered imwer. 

The Sailins: Ship’s Return 

(('onlinui'il fiiitn page SiO) 
of free power In a way which It lies 
within our ability to do? 

The art of salllug-Rhlp design renchi-d 
Us pinnacle In the fifties of the last coii- 
tiiry Miinv a brave cllpiier-sblp In those 
days raced westward around Cape Horn, 
or out to the Chinn Sea. making for days 
on end a snstaini*d sjx-ed of from 13 to l.'l 
knots—II speed which would leave tbe 
average freighter of today very far 
astern, and the thing tan lie done again 
Onlv today the ships must bo larger and 
thei niiiHt carry smaller—far smaller 

However, Imth of these coiidltious can 
bo fulfllltsl • the ust* of sti'cl and our 
Iw'tti'r knowledge of the strength of mn 
terlals make the first iTossllJe, and our 
wonderful nssortmeiit of lalmr-savlng de¬ 
vices i«-rmlts the second, It Is merely n 
case of ox|H*rlraent and udaptnilon 

With this In mind, Mr l.lljegren has 
developed the si'lieme for a most Inter¬ 
esting tviie of ship To an American she 
looks not unfamiliar, for she Is (>ssentially 
n big flve-mnsted schooner, resetuhllng 
(loselv the large coasting craft that are so 
common a sight to all who visit our At¬ 
lantic shores during any summer .'-ensoii 

This particular ship Is, howi'vei, to have 
some interesting nuKllflcatlons of design, 
Isith ill hull and in rig Tbe one wlili-h 
til St strikes the eye Is the division of the 
lilg for(*-and aft anils Into an upiier and 
a lower half for greater ease In handling 
Fnrthenaore, the actual handling of sail 
will tie done to a very large degree by nia 
ehlnery, thus reducing tbe crew to the 
minimum numlier A steam or motor 
winch is employed In our present big 
schooners for hoisting the sails, but Mr. 
l.lljegren proiKwes to go a long step far¬ 
ther aud Install a “unit system’’ of elec¬ 
tric motor winches—a separate drum 
winch to each halliard and sheet on the 
vi>Hsel Thoso motors may Is? controlled 
from the quarterdeck by the mere throw¬ 
ing of a switch; so that, for all ordlnar.( 
(qieratlons save reefing, the officer on 
watch and one hand, at the wheel, will 
nctuully be all the iiersons net*ded to 
Iiandle tbe ship 

Fower for these labor-saving devices Is 
to lx* suiiplte<l by a Diesel engine driving 
a generator This engine will also serve 
to propel the vessel at a moderate speed 
In calms, thus over(*oming the one grejit 
drawback of the sailing ship, that of time 
loss on routes where belts of prevailing 
calm and light airs have to lie traversed. 
Besides these two principal uses the ves¬ 
sel’s jKjwer plant will run the cargo hoists, 
and supply light. 

Structurally it Is interesting to note 
that the designer proposes providing this 
ship of the future With a pair of weighted 
eentertxmrds, one forward and one aft. to 
Improve her sailing powers by reducing 
leeway and also to Inerease her stability 
when“flytof light" Hnr* hn hoa ob* 
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LEGAI* NOTICES 

ITatIeITTs 


a i which you wish to patent you can 
write fiillv and freely to Miinn & 
Co for advice in reitard to the heat 
way of obtaining protection. Plewe 
send aketches or a model of your in¬ 
vention and a description of the 
device, explaining its operation 
All communications arc strictly con- 
i (identlal Our vast jiracticr, extend¬ 
ing over a* period of Kuunty years, 
enahlee us in many eases to advise 
in regard to patentohility without 
any expense to the client Our Hand- 
Uoolc on Patents is sent free on re¬ 
quest This explains our methods, 
terms, etc , in regard to PaUnts, 
Trad* Marks, Faraign Patents, ate. 

SCIENTIFIC AMERICAN 


MUNN & CO^ K'.li’VK¥: 

i Wsshsftli MMist. MEW TORE 

I Tsw« BsMss. CHICAGO. ILL 

t MmMc Amuiet* Bdlisi WASNINGrON. 0 C 
I HsUrt MMitf, SAM rRANCUCO. CAL 


year 16.00 

ScIriillllL AinerliaD Muiitlil; (sstsbllabcd 

1878) oim year $7 00 

I'risiBSr (iivpala la [Jutted Htates and posses 
■lulls, Usxicu, ruUi and I’anauia. 
Forstoo PestMs 

SdeiitllK. Aiiiedian $1 60 pei real additional 
Sclenlllic Aiuiirlrau Moutlily 72c per year ad 
dllloiial 

Csssd i s ii PosUss 

Hrlentlfli AiiirricoD 7Sc per year additional. 


Gassified Advertisements 


Blank Cartrldga Pistol 



91 Pap Catatatoa at 

SCIENTIFIC AND TECHNICAL 
BOOKS 

UMif 9SN (Waa aa CM tal^kck 

CBLGCTGO from mors than 7,060 Hooka atlll 
O In .print. Thu osUloau* la tte Istoot and 
bast Uat of taohnioal and sdantlfio llteratura 
whleh oan ba aaourad Cooditlou la tha pub- 
ll•hlna buainota an most aevara and it la with 
dIffloQty that many books oan ba Obtslnad Por 
this whloh 

SCUSNimc AWniCAN PUIUWBU: CO. 

lllfcMawar,«satirtstkMi. ilswTsAM-T. 


vlousJy taken a leaf out of the yachts-J 
uinn's book, for no merchant tessel of 
more than 501) tone’ reglstw has ever been 
hunt with anything rehembllng ii center- 
iKiard 

ThlH Is all most Inicrcstjiig. the tieiv 
departures and “gadgets” not least of 
all, hut one who has had praetical sea 
eNperleiiee in niiMlern sailing veHsels euii- 
nnt belli wondering If Mr Llljegreii 
knows that a swart Yankee flve-raiisler 
of the pieseiit dav can show- her lu'els in 


5,0 doubt some further refinement In de¬ 
sign and the addition of piaetbal labor- 
saving dev lees sneli ns wire running gem 
and drum vvinehes would make her still 
moie is'onoinieal Perhnps, then, the so 
lutioii of the ocean freighting problc>m is 
even neiiic-i than we reiill/e Possibly In 
iinothei hve veurs we shall Bee the loff.v M 
topmasts of the ships from Hath and protpeci 
Hoothhnv crowding the biirbors where nl Write to 
most a cetltnr.v before tlje Yankee flipper 
was prot bdmcnl ijueen of tlie Seven Sens 

Cinematography at the Winning- 
Poet 

( foil tea aerf /loiii pope 727 ) 

Justing the width of (lie sliutter slots, be 
taken out of the ens<‘ 

After Ibns gcdtiiig the live fold cam¬ 
era into order. It Is Inserted Into the ease 
lived bv means of the lira* ket to the 
Judge’s stand This isimprlses an nddi 
tlonol otijis'llvo sliiittei, the varialde jsi- 
sltion of vvlilih Is liidleatvHl bj iwo re<l 
discs ami one reetniigulnr yellow plate 
and vvbleli Is Intended to prtw'ent the jiro- 
diictioii of a veil on the highly sensitive 
pbolograiible plates 

The H|)parntus should Is* so im lined n» 
to iMiIiil tile eeiitrill objeellve toward tlie 
oeiitriil juirt of the race vourse, after 
which the adapter with the plates In¬ 
serted Is introduced Into the tiimern In ‘ 
ordiu to proli*ct the plates as long a.s 1 
possible against iiiiv false light, the 
adapler slide should not be drawn out 
iimil the horses have tieeii fiiken to the 


The opiiaratiis Is stnrlisl electrleallv by 
menus of a svvltdi from a point sttiinted 
about !l meters ownv from the uInning 
liost Ah the horses are n[>|H>tirliig at 
about .50 meters liefore the winning jiost, 
the switcli-lcver Is oiiernDsI, tbns oi»eii 
lag the additional shinier bv means of the 
current eimiliig from an neciimnintor bat¬ 
tery The yellow plate now dlsappeare, 
wben'Ks the red disc himomes visible, the 
lever should lie at once retnrmsl into Its 
(Kistllon of rest 

When the horses have arrived at the 
uuxlliarv winning post line, 3 meters In 
fnuit of the netuiil winning |K)st, a Bhort 
pn'ssure on the kev llxetl at the right 
side of the switch will open aneeeBBlvoly 
the tlve objective sbllUerB 

This method Is biiwsi on the fact, 
brought out by expenenee, that there Is 
for the oliserver eiiti listed with the ojien- 
lug rtf the objective shutters, one ivape- 
clally advantagtsnis spot where the time 
error no longer matters When the ob¬ 
server Is poster! quite clone to the winning 
IMist he will uppn-cinte <uily liiiifeurntely 
the moment when the horse’s nose is pass¬ 
ing through the plane of the latter. As 
his distance increases the accuracy of his 
apprei'latlou will first Increase and eventu¬ 
ally decrease again In the Interval there 
Is some ’’optimum” point where the Indi¬ 
vidual error of appreciation is’least, hut 
whleh, of Course, varies somewhat from 
one person to the other 

Inasmuch as tlie few plates required for 
the process con be dvvelopeil In the Judge’s 
stand, and as any photographically aklHed 
observer, even liefore the developing of 
the plates Is completed, will discern all 
essential dutn, the Judge’s verdict can be 
given ont by the time the horses are re¬ 
turning to ttra scales, and as a special 
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AWifeTooMany 

Inlo thp hotrl loiiliy uulked u beau¬ 
tiful woman and ii distinguished man. 
Little indeed did the Kav and urallant 
ciowd know that around these heads 
time flow stones oi terroi—of mui- 
der -and treason—that on their en- 
tianee lialf a dozen detectives spianR 
up from different parts of the place 

Oecaus’e of them the liffhts of tlie 
War riepartiiiert in Washington 
Idazeii lar into the ninlit Aliout their 
fate was wound tiie tragedy of a 
broken mairiage, of a fortune lost, of 
a nation betraved 

It IS a wonderful stoiy with the 
kind of mystery that you will sit up 
nights trying to fathom It is just 
one of the stones fashioned by that 
master of mystery 


CRAIG_, 

dhe AtnencoM Sherlock Holmeem 



lYuwl xV 



A/iriRESS 


prooesH allows the iilntes to lie enlarged J 
while yet net photographs Of a size of 
■PI by .")(» (eiitliueters can shortly after¬ 
ward be IniiiK up lit some suitable place 
ami made Msible to everybody 

Hydroelectric Power in 
Argentina 

{('untitiui il OH page 330) j 

Wbiil the goieniBaeiit will do with] 
tills SI beine renimiiH to be 8r*en ; but prl-1 
lute elei Irletil eiigliiwrs 111 IbieiioH Aires i 
me not SI, iiintideiit of Its stiecess ns an', 
(ioieriuiieut etlieials Critics of the pro I 
iei I do Iiol dispute the figures given 111 1 
Ibe lepoit tor tile simple rtaison that no' 
iiidependeiit iin estigathui has lieen made ' 
blit tbei do rpiesiioii tile soundness of the I 
1 oni liisioiis armed at on the teebiileal ' 
side Te Iraiisndt iioner "fiO miles to 
IliieiioM Altes, nliteb must be the niann- 
fiieliiriiiK (enter of the reimlilh, Is not 
leg.iriled IIS prnetlenble If it enn he 
doin' till'll It will 1 m' the blggi>sf nnder- 
1.1 king of Its kind tlml has .\(>t lieen at 
liinpted ’I In* ('(onoinie aspeet of the 
sc lieiin Is ilewisl \Mtli grai<> doubt 
\s an eleitileiil engineer polntc'd out to 
I In' author tin* Igiiazn proisisal differs 
\iistl\ ftoin llnil reiitcuiiig round Niagara 
1’bor(> till' tniiismlssbni of current dot’s 
not iiK'iiti mil tiling like a distmiee ef "fal 
he jiower el Miigani Is utilized 
of ellles mid towns (0111)111 rntivi' 

I tin' gi'iii'nittiig ei'iiti'i and then' 
rth ol (itsioiin'rs I'x tween tin' 
alls mid Jliioiiof. AIrc's then' are 
oiili two or tlirc'i' large cities which are 
llki'Li to (h'leloii Into maaufaetnriiig een 


miles 




f tin'll 


I les 


ml I 


lid llnenos 


t the ( 




more than tb 
lines will he worked elee- 
liU'is'd to Ik> too far ahead 
sefnl dlseimslon just now 
. Ith the Ignazn sc'heme 


1 th(>r< 


> this 


sehenn', ’ said one ('iiglln'er "In the first 
place' It is mi intcirnational piolilein In one 
se 'I he falls divide Argentine and I 
llrnzlllnii lerrilon Before anything cam ! 
Im' done the two eonntrles which have 
ecinal rights to the water must agree, and 
it Brazil has the same amldtlous notions 
as Argentine she is going to demand half 
the fsiwcr That uteans that Buenos 
Alts's or other ceiitc'rs enn only get half 
the c'liergv, so that Instead of 125.000 kilo¬ 
watts there will Im' 02,500 If that cvnild 
be transmitted 750 miles, which I do not ■ 
liclievo Is at present posBlhle, the unit I 
of energy to the eltv would lie proper-'■ 
bmntely more costly I 

“The engiin'ering side of the scheme. | 
outside of the transmission problem, only | 
presents one difflenlty, and that Is In the 
variation of the head of tlie water due to 
the rise and fall of the river, there Itelng 
n difrerenee of as much as 100 feet In the 
head Otherwise there la no great prob¬ 
lem, thotigh the job win be very costly 
The river ran lie dammed, according to 
the Onveniment engineers, and a ennal 
will then have to he cut some kilometers 
tbroiigh Brazilian teirltory, to convey the 
a ter to the jxiwer station which would 
' located lielow the falls. 

"I estlnintc’ rotighly that electrical plant 
and uinterml worth ?i30,000,000 (told will 
I' to he ImjKirted, If the aeheme ever 
c tbiongh, and 1 suppose this will be 
gill in the T'liitcsl States, I don’t 
w that am private company will be 
'll the chance’ to take up the aeheme, 
ccing generallv accepted that It must 
Is’ a State nmlertaktiig, but If the chance 
e given I can’t Imagine any private 
engineering concern tackling B Jolt which 
'c not look to me like giving practical 
resnlls in this nr the next generation The 
Oovernment ticvd not look <m the under¬ 
taking ill this wav First It can raise the 
money It wants cheaper than a e^pany 
ennld, and second it does not sfitesearily 


rtsjulre direct and Immediate financial re¬ 
sults (loveruments look for broad indl- 
rtvt iienc’fltH .from such seliemca, and don’t 
mind losing a few millions In Uie early 
singes of operation Kven so I consider 
the' Ignazn projiosltioii Is one that will 
not he realized in emr time ’’ 

That, of course, la a private opinion, 
ami it does not eclnelde with the Argen¬ 
tine Idea of what Is ]ira<.tleable. and what 
Is not Some day tlie generating of elec¬ 
trical energy at the great falls, and Its 
trnnsmiN,slon to Buenos Aires will he a 
praetleul scheme, If it be nt>t so today 
-Vncl the Argentine In his enthusiasm will 
never object If the antletpatlon of that 
(lav hv ten. or n hundrv'd yeara, costs his 
(ciiuitrv a few millions of dollars. He 
ivccnld willingly face the loss If It meant 
a solution of his fuel (iroblem. 

A Hospital for Mail Bags 

(<’onlinu<’il from prtge 332) 
olllees ('oiiseciiientlv, rc'iiovation la the 
III at task of the salvage department In 
i(".(iilng the sacks to useful servlre 1'wo 
tnuihllng harrc'ls have been st>t up by 
thc' iniiil ecpdiiuieut shops for this siwctlle 
)iiirpos(' They nre- Imllt In the form of 
a slur which revolves, the lings tnmhiing 
from one iiolnt of the' star to anotUer. 
'I’he dust Is hentc'ii out Ihrongh slats, of 
which the hntTel Is eonstriuted, The 
siiaec' on the oulslde of the tninhllng bar- 
ic'l Is bc^xed 111 the form of a closed room 
with n large' pliie nintilng therefrom to a 
canvas hag Icccuted outside of the building 
A iKcwerfnI suction fan has been installed 
III tlie iiits' and b.v Its ofK'rntlon tlie dust 
Is drawn from the lioxed-ln room to the 
canvas hag reforre'd (o alsive 

sacks consigned to the mall ocjiilpmeiit 
sliojis, snhject to salvaging, are first lu- 
s|«s ted and assorttHl according to the fol¬ 
lowing c'lassiflcatioris Serviceable, I'on- 
(lemiicd, machine reiniirs, stringers, and 
liutc'hes Their rc’speetlve uc'eds are thus 
ideiitlfletl. Bags subject to patching are 
further iiispeeied hj iiuteh-fltters w'ho sal¬ 
vage a gcKid head from one Ill-handled 
unit niid a sound laittom from another 
‘limn,’’ and thereby refashion a standard 
size' sack -Machine operators sew the 
units together Into a compact container 
.Scinie 2tH»,(SN» reniCMleiod bags are thus 
salvaged to the isistal servlcfi annnnllv, 
which otherwise would rejiresent 11 hats. 
Thc life of the made-over container Is 
about two .vears, many of them eapahle of 
remlc’ring servic'e equal to that of new 

Itepalrs, insofar as praetieahle, are 
made hv sewing machines The weerk as 
If Ic'sves the machine Is nssortetl Into fin 
Khed and niifiiiished piles, the former be¬ 
ing Immc'dlately pneked for shipment and 
the latter rcsllstrlbuted to hand darners 
who sew nil any holes uruund the metal 
c’jt'lels whlc'h inaehiiic operation was In- 
(iipahle of doing Bag* classified aa 
"stringers” are distributed to workers 
whom the designation Implies, who renew 
lacing cord, etc Condemned bags, pro- 
minuc ed altogether unserviceable, arc 
mutilated into scraps and marketed ns 
"Jniik’’ under contract to thc blgboat 
(ccmiietltlve bidder 

I.abor Is cmitloyed to divorce thc metal 
parts from the leather and canvas, ex- 
lierlcnce having jnstlAed as a profitaiblo 
method the sale of the same separately 
rather than as unclassified waste. In¬ 
cluding the cost of labor, jnaterlal, ex- 
iM’ii-cc of stringing, etc, It Is computed 
that sacks are salvaged for loss than eight 
cents apiece, with an estimated saving of 
$44,1,077 81 for the past fiscal year to 
the (JoveiairoenL 

FossU Footprints of Texas 

{Continued from page SS3) 
other part* of the body sbowiof 
the texture of the skin. IMer, parts 
0/ skeleiilani were found in the roCks thus 
living the first positive confirmation of 
the presence there of dinoMuxlan reptilea. 

ntlier attendant phsocreoana bars l«ft] 
their records as the rata’ifiropa oC a 


rummer tdunrer, rlppia and bmclv marks 
These are sometimea preserrod wttfa won 
derfnl fidelity and mUiateneas of detail 
In the National Museum at Waablngtaa Is 
a slab of tlw'se Connecticut Valley toot- 
prints showing tracks of two three-toed 
reptiles crossing it, one made before, and 
one after such a shower, as shown by tht- 
Iiresence of rain drop Impressions on the 
one and their absenee on the other Of 
course', all of these imprints were made 
when the sediments were yet soft mini 
and before they were coQBOlldated Into 
hard rock as we see them today. That 
some people do not understainl this Is In¬ 
dicated by the conversation' of two eonn- 
trvmon standing before a large slab of 
footprints In the National Museum. One 
of the men. after hastily reading the label, 
was overheard to rtqnark to hts coropan- 
lon, “That must have been a durned 
heavy critter to pnsh his feet down into 
the rock like that." 

The amount of information to be gainc<l 
by a studv of a slab of these foot impres¬ 
sions is Intc’rc'stingly told hy Prof. R. S 
Lull He says' "One extremely latereitr" 
Ing specimen 111 the Amherst College col¬ 
lection Iwars in all about fifty Impressions 
(sketch reiirodueed lierewltli), must of 
them made either by the same animal 
walking back and forth along the beach 
nr by several of approximately the same 
size. In one of his journeys the creature 
slows down as shown by the fact that 
the tall iH'gins to drag, whereas It has 
been held out stiffly behind to eounterbal- 
snee the wcdglit of the body Then the 
animal stops and comes down on all fours 
Impressing the little hands and long heels, 
then having satisfied bis pnrpose. It rises 
again to Its hind feet, touching one hami 
and the tall tip once more to thc grouml 
regaining Its balance and tlien goes on Its 
way The single slab gives ns thus a 
knowledge of the creature’s size, propor- 
tiojis, gttir, resting posture, feeding habits 
for the little band with Its nail-llke claws 
could never have boon used for grasping 
prey, and filially, the textnre of tin* skin 
on the soles of the fwt with ereases Ive- 
tween thc Joints. like those of the human 
fingers, and tiny grnnnlntloiis like mus¬ 
tard seed covering the entire surface" 
ecologists picture this region at the 
feme these tracks were made as a tidal 
estuary In iilaees In this estuary were 
flats, some well nut In the ancient bay, 
orhers nearer shore, which were left bare 
lev the rcs'edlrig tides Here the anlnfnis 
congregated, jiosslhly they came for focal 
Thc impressions made when the tide eblied 
were, baked hy the tropical sun and thus 
somewhat hardened before the Incoming 
flood bearing Its burden of scvTIment gently 
burled the traces without Injury, thus 
preserving for onr enlightenment these 
evidences of past animal life. 

It Is some modification of the condi¬ 
tions pictured above that will account 
for the preservation of the Texas foot¬ 
prints. However, before much can be said 
of the reason for their preservation or the 
kind of an animal that made them they 
must he the object of special and detaBwl 
study, and If Is hoped that the owner of 
the land will sexm make them available 
to some scientifle institution where they 
may be given the critical study necessary 
to projierly Interpret them, and also 
where they may be exhibited to those who 
may be Interested In such erldenoes of 
the past ajilmal life of this continent. 

N«w Remedy for Healing Wounds 

T HK JkmUih Weekly for PhytitHan* In¬ 
forms us that Dr. Flach^r of Kopen- 
hagen has succeeded In producing a liquid 
tae^um 'which is said to fee exceedlmfiy 
elBcient In surgery. The new resaedy, 
which its dUcoVerer calls "incotamln," 
conMats of a pancreatic extract and a 
aerum; thc nature of this latter baa net 
been deflnltejiy Stated. I^a remedy bM 
been most etfecUve with wounds wbiefe 
showed a teBdaney to dalay in faeai^lBd. 
It has failed, hAwtwar, wtth atinow, 
culosis and syphlUa mVhadfi, 




















World-Wide Electrification 


Electricity has demonstrated its success 
in railroad transportation. All existing 
electrifications point the way to greater 
accomplishments. 

The flexibility and utility of electric 
power is destined to be the controlling 
factor in the development of oUr country’s 
transportation requirements. 

Experience with this subject points to 
the necessity of careful and open-minded 
study of the particular installation for 
which the plans are being made. 

Recommendations of Westinghouse 
engineers are based on thorough study and 
analysis of the operating conditions. Into 
such studies are drawn not only railroad 

WESTIN<^OUSB « 

OfieamaaMta^CUet 


engineers familiar with the problem, btit 
also the broad ability and experience oi 
consulting engineers. 

Westinghouse engineers, thepioneersia 
high-voltage electrification in thi^oonntry, 
coupled with the broad experiOEmf of the 
Baldwin Locomotive Con^finy and The 
Westinghouse Air ^tahe Company, In¬ 
sure a most comprei^sive aohrtion oi aU 
electrification pr^lema the world over. 

Baldvrin-Westinghouse slectrio loco¬ 
motives are operating on moat of the miyor 
electrifications in this country' as weU aa 
in Sweden, Italy, France, Japan, Braril, 
Cuba and other Oountr^ their 

great value has beaniiilJSf 

manufactuwwo domw 

SxpTtttMt0lin$ 
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Phantom Ships 

T IIIO |iroiiiiKtii"l'i l"i ilil'liiK tlif 1 tiitt-d .StutfH 
into lilt 1 (iiisi 1 IK tioii (if ti iiitti Inrtft-'i iiittl luiirc 
loklli Hum till' iiicn'iil worlii tiimlltloiis iloniuiitl 
liim irvdilnl In iiiimt liiilf-hlitU mfiits Htitl jiohitltc iuin 
'I iitfuiriilK \\ III! Ii I .miKit In' ton (|im kl.\ iiiillfil tlouii Hiiil 
Ii'fllti'il rrniunic'it Iitiiniii; llii'sc lino In cii Hie 
luiMit tliitt tiri'iit Itrltiilti in biilliltiiK fur .laimii stnural 
Imi'u VMirsltliis (iiuntul tlinii ttitjHilun jut (iut-ittiiisi 
'I’ll*' mfurciKf, tvhli It tilt siiuuMurs fur HiIk iiniriith 
wuro lju|)iiiji Him t'uiiBiuks wuulil ilriitv, wtiK tliu ul> 
\iutih unu lhal Ku({lmitr.h ijuud fiiitli m Kluin>iiit! wdr- 
Hltiii cuiihlrtiuliuii mill cuttliiK (luwii Ins imtj was 
iliiustioiiiililc, blnif thf ImllillitK uf uutu,\ IiIb wiirshiiiH 
fur liur iillv, .luiiitii, was tinitmtiuiitit, lit the event of 
huHtiiltiuM, (u liulltlliiB flieiii fur liisiit'lf 

Thu muHf liiterestinK fait iihuut this Htateiiieiit la 
lliat It Is aliBulutclj niitrtie (ireat hrllaln has uo 
wllltaiv iilliaiKv with .laiiaii, su far as this euttiilry la 
euiieenietl, the riiileil Status hittlUK lassi ekpressl.v ex- 
(‘miileil as a jiussihU* eiiPin.v , and furtheruiure, (Ireat 
Itrltnni is nut hulldlng a bIukIu eafiltal shiii either 
fur herself or aii.v uther puwer This we ha\e aseer- 
tuineil thruuKh tmr Lundun eurrespuiident whom we 
askttd to make a thuro(igh Investittathiu He writes ns 
that no eaplUU ship uf an) kintl is at piesent tiulldtiiB 
or cumpletinK in tlie IhiUed Kinitduui, ellher to Ilritish 
ur furelKii urder , nur has the keel of a warship uf any 
tleserlptluii Is'en laid tu furelKii urder since the nrmis- 
tlee lie tells us that, after speudInR some time In iii- 
veatlKiitlnk these riniiurs, he fuuinl that the onlj grain 
of truth lay in the fad that the following cuntraets 
have l)<*en plaeinl hy the .Iniiaiiese (iuTemment, namely 
an order for somi' spednl curved armor for ships and 
for some nets of Diesel engines for stilnnarlnes from 
VUkers, Umlted, and an order for arraor-plerelug shell 
from Hadflelils, Limited This, he Informs us, Is the 
sum total of work Itelng exeitiled in the United King¬ 
dom on behalf of the .Tapanese navy 
In an Interview with Captain S KtHiayashl, the Jaie 
aiiese Naval Attaehi'- in Lonilon, he li-armsl that there 
was pracfleally no iKtsslblllt.v of warship orders lieing 
placed ahroad, owing to the fad that the Japanese 
shlpyanls were very short of work and were therefore 
most anxious to sts-iire any ortlers which might he 
available lienee, the Attache thought that the Jupa- 
nes** (lovernmint would nut tuntemplnte plneing orders 
fur warships in a foreign euiiiifry 

llofcrring tu eertaiii criticisms wlileli have Iteen made 
In regard to the depiirtiiie uf llrltlsh airmen fur .lapan, 
our rsirresitoudent Infuruis us tliiit tliese men are going, 
not as a part uf a special niisslun, but simply as private 
Individuals. Tliev are nearlv all ex-ulllet'rs of the 
Iloynl Air Service, wtinm (leniulilli/ulluii has lefi with¬ 
out a juh, and thev are ii.iliiriilly eager tu ateept em¬ 
ployment In the Hying line wherever It eitn be found 
Su uitldl fur tills iiiiire's iie«t, vvhldi N tv pit til uf 
mueb of the altogether vleluus and deslgiieillj inisleml- 
lug propaguiidn whldi Is betng pruseeuted. nut in the 
Interest of peace, lint in the endeavor to .stir up suspi¬ 
cion lietwis'u great ja-oples, whom the stress of (he great 
war has hrought into relations of niiitiial tunhilenee 
and respect 


Measuring Impact Effects on Roads 


T HK need for strengtheiiiug tounfy brhlges to 
withstand the Impact of heavy vehicles was re 
cently diseusseil hi these eolumns The Impor- 


Itune uf the ipiestiun 


etjualed only 


tlie neglect 


with wind! It has been treated Only of late years, 


Indeed has the magnitude of Impact stresses iM'gun to 


he iipiiredaled hoUi hy the road and bridge builder, 


and hence the reixirt on tbU subject by the United 
States Hiireau of I'ubllc Roads, which ha« Just been 
made public. Is very timely The report deals with a 
wrles of experiments whii'li has been carried on at 
Arlington, near Waghliigton, I> C, for the past two 
vears Although the complete ihxluetlona to be drawn 
from the (♦'sts have not been made, sufHcleiit data have 
been developed to show that the magnitude of the Im¬ 
pact of wheels njioii the road surface Is very closely 
rebited to the tire equipment 

(^f ennrse, any analytkiil mind that gave even a 
passing thought to the qiiestlun reallxcd that there was 
a wide dlfl'erence lietweeii Hie .static pressure upon a 
roailwiiy of the wheels of a motor truck when it was 
stiinding stIU and the luipiid eWed, in the form of a 
sneiesslon of blows, When the same wheels were pass¬ 
ing swiftly over a road of uneven siiiface It will aiir- 
1)1 Ise muiiv drivers of motor trniks to learn that If 
the sulld-ruhher-fired rear vvlna-l uf a motor truck 
which Is traveling at 1(5 niih’s an hour encounters an 
uhstaele that stands only one indi above the roadway. 
It will strike a blow whose vertbnl efiect will he seven 
limcB the loud on that wheel (In the other hand. If 
pneuraatle tires he used, the average Impact Is only 
from 1'4 to IM times the wheel load 'I’he mural of 
those results, ns fur ns the trm k is concenusl. Is to 
show the value of the pneumatic tire In reducing 
wracking elTeefs on Hie inueldne Itsell So far as the 
roadway is eoinsrnesl, tlie tests, as thus fur developed, 
pretieh the lesson of eternal vigilance in making quick 
repairs of any depression or breaks in the roadway, 
for It Is obvious that ns the depth of u hole Is increased 
by the trallle, the Impact efreet will grow In pro|M>rtlon. 
Well might Fri'sident llnrdlng. In his address to Cmi- 
giess, deplore the fait that luillioiiH of dollars are ex 
IKSided in building guo<l roads, and quickly lost again 
bv negUstlng to maiiitiHn these roads In good isindltlon 

Train Speeds and Track Costs 

A l’IlOlMS of the question of impact effi'cts of 
motor (riKk wluxds on htgliways, we note that 
the American Unllwiiv Kiiglnevvlng Assuelntion 
has Issiusl a report on the I'lTeit of Increased speed In 
riikslng the ciait of traik luHiuteiianee. In which the 
fact is brought out that tlien* Is an Increase In the 
lost of maintaining the traik of O,') jm'V tent for eaih 
ini cease of a mile per hour In the s|H>ei1 of freight trains 
Nu doubt. It la popularly supposed that because the 
steel rails of a well-laid track present such a saisitli, 
even surfnis? to the eye, impact effects due to Irregu¬ 
larities of surface are unknown As a mnlier of fact, 
the average railroad track Is not as i>erfeotly true In 
surface as it would apiienr to lie, and liecause of the 
varring degree of elaatlelty In the ties and roadbed, 
there are frequent relatively hard sisits, which have 
the effivt of inducing heavy vertical impacts from the 
concentrated whev'l loads of the train Furthermore, 
there are the lateral Impacts, due to the nosing of the 
engine and ears and to the surging of the train on pus»- 
ing around curves that are not of perfectly even 
curvature 

In a general way It may be said that Impact effects 
will vary as the square nf the veliK'Ify, and hence will 
priMlm-c a proiHirfhmal liureuse In the wear of the 
track ami the ci.)st of the labor, tisds and materials 
necessary to keep the track up to a given standard An 
nnnIy.slB as given In the Engineering Ncwn-Uecori, 
supposes an Incroaw In the average speed of freight 
trains from 20 to 21) miles per hour over a road of T.'i 
per cent tangent and 2.''> per cent curves The Increase 
In mulntenance exitenses In such a case works out At 
about 2 4 i>er cent, which for freight service gives a 
inte of 0 5 per cent per mile per hour increase 

Progress in Our Army Ordnance 

T HK lessons of the Great War have been turned 
to good account hy our Army Ordnance. The 
country will l>e glad to know that Its ordnancu 
ex|iertM have sifted out and translated Into improved 
orilnuiue the lessons of war, and that they are pro- 
diielng new weapons which are superior—greatly au- 
(leilor—even to the fine weapons with which the war 
was fought Take for instance the famous Fremfi) 
l.Vt mm mobile gun, which formed, with the 76 mm., 
the principal artillery of our American army at the 
front Tills Is a justly famous weapon, designed by 
the Froiieh, which eontrlbiited greatly to the sud^ss of 


the AlUes. The gna, wj|ik9i t» of praeliwUT Bbt toohM 
caUber, has the wide angle of ftkYwae of W ddfww, 
and a moklmum elovatlca of 88 degWMs. A# dkta ekwa- 
tloii, with a muiHle velocity of 2380 feet per eoewK*. 
the shell was thrown to an extreme raQfe et 17,700 
yards. ITie gun has a length of 88 callbera. Ani|y 
Ordnance has produced, since the war, an Inutroved 
1.W mm. gun and carriage. The gun baa been In¬ 
creased in length from SS to 46 calibers, the oUMSle 
velocity has gone up from 2380 to 2300 feet per sec¬ 
ond, and the carriage has been so designed an to admit 
of a maximum elevathm of 98 degree*. At thlk eleva- 
tl<m and velocity the maximum range Is 28,000 yards, 
oi aliout five miles greater than that of the French 
model of 1918. An 8-lnch hovvlfisor carriage has also 
lieen designed, which at 05 degrees elevation gives a 
maximum range of 18,000 yards It Is gratifying to 
note that with the except Ion of the gun, whnae weight 
has been increased from 8,80(1 to 8.200 pounds, there 
In a decrease in the weight of the new weapon, the 
weight of material in firing position having been re¬ 
duced from 26,800 pounds to 24,000 pounds and the 
weight of the gun carriage and Itmlier. complete, from 
20,400 pounds to 28,000 iiounils. while the welgbt Of the 
maximum load when traveling has been reduced from 
25,4(10 pounds to 17,000 pounds Army Ordnance ta to 
be congratnlatfvd upon these excellent results. 

In Justice to the Army Air Senrlee 

T HK American people have no wish to be un¬ 
just, and therefore they will welcome any oppor¬ 
tunity to eorcect an unjust charge. Frequently 
during the war, and since, we have heard the statement 
that the Government spent over a billion dollars for 
aircraft and “had nothing to show for IL" Now, we 
have no intention to stand as aiKilogista for the sauy 
and serious mistakes which were made In our wartime 
aircraft effort These mistakes are frankly acknowl- 
fsiged by the authorities themselves; but the statement 
that we spent n billion dollars for nothing is doubly 
untrue, first, tiecuuse the a(tual expenditure during 
the war in our aeronautical endeavor was exactly 
!t588,(>8(»,781; and secondly, because for that money we 
se<-ured nearly 20,080 machlues, trained a great army 
of filers, and placed a large force both of machines end 
men In the war sone before the slgnlug of the armistice. 

These farts have been complied by the AvMiim (snd 
Aircraft .Inurnal from the official rejvort of the Liquida¬ 
tion Division of the United States Air Service, and are 
published in the issue of April 18tb. The Liquidation 
Report shows that the actual amounts appropriated 
for the Army Air IServlce dnrlng the war aggregated 
11,087,064,758. From this total amount, there were re- 
vok(xl by Gongress sums aggregating 6487,000,000, ao 
that the net amount available for exivendlture by the 
War Department was 61300,054,758. It is now re¬ 
vealed that out nf the amount available for expenditure, 
uo less a sum than 6682364,781 has been returned to 
the United Stattfs Treasury. So much for the •‘wasted 
billion dollars ” 

Now, as to the actual production and work aceom- 
pushed. In round numbers the amount (q;>eut for army 
airplanes In the United States was 114 mlUloa dollars, 
for which the Government received 18,804 American- 
built airplanes. The Government spent abroad the 
sum of 189 mlUlon dollars for training and for the 
purchase of airplanes, engines, construction of canton¬ 
ments and production centers, and received, among 
other equipment, 5,198 complete airplanes, making a 
total of 19,082 airplanes produced in the United States 
in a period of 21 months, which exceeds the production 
of any other country for a like period At the Signing 
of the armistice, In addition to the 6,198 alrplanea 
purchased algoad, 2,091'American-built seaplanes had 
been shipped to France, and 1340 were either at points 
of embarkation or were in transit Of these, 1,444 had 
been actually received In France, of which 88T Anert- 
cau-madc maeblnee were In service at the front 
Let us be fair. We started the war with nothing. 
We hod to create three times; an alrptane Industry, a 
fleet of airplanes, and a force of trained pUeta, At tt» 
armistice we had a huge weU-organiaed industry; 
nearly 20300 atrplanee; and a whole army of eurdtuUy 
selected and thoroughly trained filers. The mmdty and 
magnitude of the taA and the apeed With whtcb It 
was acoompUshed render the total oast of 099 atUton 
doUnrs not unreasonable. 
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A iMic.AMtal fWii»y«y>*»C<i«l * iu: t for aa meW 
fton tiw Pnarier iaia« ta Brttlafa Ootumbli to 
tea been awarded ta a SpokaiM cottpany. 
!%• Um win be nearly twetTe adlea Ions, with a drop 
at abont lao feet to attte. Tbe tram Itne, bnnfcera, 
and imioadtas derioea wilt ooft a quarter of a mlUion 


0eeaii Svwata EMapeaal^The State Department of 
Healtb Of New ^ereey bae been oondnoting a eerluos 
inreati^tion to determine the ^lect toat the dlaefaarsc' 
of aewase Into tbe ocean baa upon the quality of watet 
at bathtns beacbee. The reaulta Indicate that effluent 
traTetfl approximately parallel to the shore, and In a 
veer natr<iw stmaai; that the ocean water rapidly di- 
Intaa oxidtaee the effluent; that the surface film of 
eAuent nlthnately reaches the surf but only after such 
freat dilation that it Is of a higher bacterial standard 
than aotf water where there are aumerons bathers 

Cenentins a SailvMd Toand^The Canadian Pa- 
otdc Railway Is cmcretlng the dve-mile Oonnaugfat 
Tunnel near Glacier, British Columbia This tunnel 
la through aoitd rock and although this material would 
be sappeesd to be of tbe most lasting character, h lin¬ 
ing of concrete Is being placed agatuat the rode to make 
assurance doubly sure for a clear and safe roadway 
for the trains. This dlfflcult work is Iwlug done without 
Interference to the operation of traffic The smoke from 
the trains Is blown out of the tunnel by giant fans set 
In motion after A train passes, and It <mly takes a few 
moments to clear the air tbe entire length of tlie 
tunnel. 

Facing BaiUinga wUh Pottery,—In a recent lecture 
before an English gathering Prof Beresfnrd I'lte dis¬ 
cussed the possibilities of certmic products In the 
clothing of reinforced concrete skeleton buildings i;u- 
llke many architects who regard traditional practice as 
something quite sacred. Professor Pite would throw the 
conventions of tbe past to the winds In order to 
meet modem developments While admitting the 
structaral advantages of reinforced concrete, he Is not 
an admirer of concrete as a material for exterior sur¬ 
faces, and advocates the clothing of the structural 
ideeieton with “a garment of permanent, efTectlve, beau¬ 
tiful, ceramic color, unllmitwl In Its variety and worth.” 

Road Conafraction in China.--The Central Govern¬ 
ment of Chinn Is evincing consldersble Interest In roo<l 
building, and the Ministry of the Interior, which has 
charge of highway projects In conjunction with provin¬ 
cial officials, Is said to have prepared a bill conceming 
highwa.v development for presentation to the new 
Parliament, which U expected to meet In Peking at 
an early date. Considerable road construction is being 
ceadneted In connection with the famine relief work 
whereby the recipients of relief ore enabled to render 
compensation for tbe food furnished them and thus 
contribute to the permanent betterment of Ohlua's trans- 
portatlcm facilities, which will tend to minimise such 
catastrophes In tbe fotnre 

A MoM for Measoring Rail Wear,—The old-fash¬ 
ioned method of ascertaining the extent to which a rail 
has been worn under traffic by taking It out of the road 
and weighing It, la now superseded by faking a mold 
of the rail and calculating the weight from a tracing 
of tbe cast The first material used for this purpose 
was plaster of parts, but this was found to be un¬ 
satisfactory owing to Its Irregular contraction, A 
Brltiah engineer has now introduced the use of phastl- 
elne; according to Engineer, for Hie making of the 
mold, and has patented e simple form of nut cracker 
apparatus for rapidly taking rail molds In plasticine 
Tbe mold Is placed with a piece of sensitised paper be¬ 
hind it in a Anting frame and the area of the photo¬ 
graph produced is taken out with a planlmeter, and the 
weight of the rail calculated. 

Precast Cancrete Roads. —Owing to the inipos- 
Blbiltty of finding Sultalile aggregates, or even the 
pravUion of the gecessary water for coacrete-maklng, 
along tie route taken by a new high road under con¬ 
struction from Casper to Salt Creek, Wyoming, It has 
been neoesury to establish a casting plant at Casper, 
where these itre available, awl to tranaport fbe finished 
slabs a considerable distance befere laying, says the 
Taehntcal.ftavitic. About slg miles have already been 
covered with alabs Id feat wide and of an average 
tbldcnese of inches; and if tbe eobeme proves gen- 
emlly egeceeatul, a further ad miles wHi be laid to 
totfB a roadlray of a pjpesent ^th of 8 feet. Ihe slaha 
ate at yetnfbrtM ooocrete, the pnrpeee of the i^nforee- 
mta, 1)ethr men^ to etrengtbm the slab tor the 
purpoea at ItfHng nod haidtim to site. The fintslMd' 
ilalHt vfffigb <MM0 Ihs. eadb mm are cured for fiO days 
under proper oondltions. 


Sdetioe 

OelpUn Stoali a la Ruase.— The use of tbe flesh of 
dolplmis for human food has proved successful. A 
Moscow despatch reports that steps are being taken 
to eetabUsh a dolphin fishing Industry. 

Helinm tor IReere.—The suggestion is pot forward 
by tbe Chemical Trader Journal tliat If a mixture of 
bellam and oxygen were supplied to divers It might 
considerably lengthen the time they could remain un¬ 
der water, on account of Hte Increasmi rate of expul¬ 
sion of carbon dioxide from the lungs which would be 
produced. 

A Huge Emerald— An uncut emerald weighing 630 
carats has recently been brought to this country for 
dividing and cutting, as of course it would not be 
marketable in Its presmt form There arc larger 
emeralds In sxlstence ; one In Bogota weighs 1,000 car¬ 
ats, and one of the Rnssian i rowu jewels, before their 
dispersion, weighed 0% ponnds 

The Zoo and the Aquarium Top the List.—The New 
York Zoologleal Park, referred to by the vulgar as the 
“Bronx Zoo” yery much to Hie Director's Ire, bad ‘2,150,- 
177 visitors during 1920 and the more conveniently sit- 
nated Aquarium at the Battery had 1.001,548 visitors 
This Is the largest popular following of any organiza 
tlon in the world for the New York Zoological Society 
operates both enten>rlse8. 

Raising the “Yak" in Alaska, —^The "yak”, or woolly 
ox of Tbibet, is soon to be transplanted Into Alaska and 
the Oanadlan northwest by Dawson men For cemurles 
the yak hqp been domesticated by man and Its haunts 
are the snowy highlands of Thll)et, 2(Mk)0 fwt alMive tbe 
sea Its native food Is coarse wlr\ grass, but It will 
eat anything that cattle will In size It compares fa¬ 
vorably with range cattle—1.090 to 1,200 pounds 1'he 
meat is as delicious as beef, and the wool and bide are 
valuable. 

Reindeer Meat tor AIL—Reindeer meat is one of 
the solutions of tbe evpr-prest*nt be<>f, lamb, mutton and 
iwrk problem. Reindeer are multlpl.vlng much fasUT 
Ilian the needs of Alaska require A company has es¬ 
tablished a plant nt Nome for handling twelve thou¬ 
sand carcasses a year. The meat can be sold profitably 
eveti though the freight rate Is 3140 a ton to Minneapo¬ 
lis Tbe dressed carcass weighs alsmt 150 pounds, but 
this could be increased to 300 pounds by crossbreed¬ 
ing with the ciirllsui. a heav ler animal 

Bulgarian Surgeons Adopt Stone Age Methods.— 
Stone Age tools are being used In Bulgarian hospitals 
|u (lerform surgical operations In the absence of anj 
steel instruments whalever vvliU which to operate, the 
Itusstau surgeons in charge have taken a leaf from 
the bttok rtf their prehistoric ancestors, and have used 
(hlppVKl Hints Moreover a freshly chipptal flint has an 
excellent cutting edge and jKtsseases perfect immunity 
from infection. So crude but tlioroughly septic opera- 
tlons are being performed with flint knives. 

Summer Furs Exterminating Animal Life.— Prof 
Osborn has made a plen for women to cease wearing so- 
called “summer furs.” He said wild animals are 
destroyevl so rapidly that In thirty years there will la; 
practically none left and the next generation will have 
to go to e tooioglcal park or look nt paintings or 
photographs for a knowledge of wild animals. Pro 
fessor Osboni Is an exceedingly careful writer and 
speaker and his warning Is amidv Justifle<I, the sense¬ 
less wearing of furs in summer should be abandoned 

Trying to Save the Elk, —The elk are m danger of 
extermination, lO.OOO bead supisised to be In tbe Vellow- 
Htone having disappeared. This seems to be cnus*sl 
by cattle men grazing their Iwrds on areas formerly 
occupied by the elk, which perish in great nutnlHjrs 
when they find their old pastures tlenuded Ranchmen 
In many cases have fed them hay out of pity and the 
Fetleral authorities have bought and stored hay in the 
hope of preserflng the breed. Cattle men are not 
much Interested by these splendid examples of animal 
life so that the Government should do something on 
a large scale to preserve them. 

Alloy Resoardu — The National Research Council 
niuiouuces that an Alloys Uesearr-h Association has bi'cn 
formed, the primary object of wblcb Is to furnish "An 
informational service concerned with metals and their 
alloys.” It proposes to supply, to those applying for 
It, Information as to current literature, discoveries, 
etc., and references and abstracts at all known infor¬ 
mation upon a given subject This is of Interest to 
mineralogists and crystallographers because many of 
the properties of metals are related to their crystal 
stmetnre (although this is not mentioned in a list of 
over 40 propertiss and phenomena which tbe Associa¬ 
tion haa tahnUtod as important). 


Electricity 

National Electrical Safety Code,—Handbook No. 3 

of the Bureau of Standards has recently been puhiisbed 
and may be obtained from the Superintendent of l>ocu- 
raents, price 40 cents This new edition is a book of 
ivtcket size and the discussion of tbe rules has been 
segregated In a separate volume, which will ap(>car 
later as HandlHStk No 4 

Telephoning 5,700 Miles. — Another technical 

triumph for the engineers of the American Telephone 
and Telegraph Company was scored on April lUh last 
when President Harding of the United States and 
President Menocnl of Cuba formally opened telephonic 
communication lietweon Cuba and Washington, and im¬ 
mediately afterward messages were sent from the Cata¬ 
lina Islands, off ibe coast of California, to the Cuban 
President at Havana, ii distance of 5,700 miles The 
radio telepbone, land lines and cables were used to 
span the Intervening distani'e 

Fused Silica Valves for Radio,—From the English 

tUectricioti we learn that considerable progress Is 
lading made In the eonstnirtlon of “valveB" for handling 
large outputs by H M Signal School at Portsmouth 
Patents have Iteen taken tmt by th(‘ Admiralty for the 
construction of vnaium tuln-s in fused silica which has 
made possible the handling of larger outputs It Is 
believed that considerable ranges have already been 
effected with sllha vnlv(>s, and that there seems no 
doubt that if the present progress is maintainesl the 
silica valve muv ultimately supply tbe liest solution to 
high puwei stations 

A Telephone Receiver of the high resistance type 
may be iisevl for testing lilgh voltage Insulators while 
the Hue is in service, according to nn nutliorlty writing 
In H>rctrl<a4 Krvini This test Is usetl mainly on lines 
using pin-tvpe Insulators, ns It Is of leas value with 
Huspeiisloii-tvpe insulators One tenninnl of the tele¬ 
phone circuit is mounted on nn I'vplorlng n>d and may 
Is* brought near to, or actuiillv in rsmtaet with, the 
transmission line isile at n considerable height above 
the ground The other termlnnl Is groiindod If there 
are leakage alteriiaUiig eiirreii^,of appreolalile magni¬ 
tude flowing In the isile a iiecutlar ernckling noise is 
heard iii the telephone receiver, but If all the Insulators 
lire in go<Hl i-oiidltloii notliing but a musical bum will 
1 h‘ heard 

Improved Beads for Insulation,—In certain installa¬ 
tions, such as radio equipment, me lamp wiring, and 
lalioratory apparatus, It Is often necessary to resort to 
lieads for Insulating bare wires Heretofore tbe beads 
have been of a plain design, with rounded ends, result 
ing in a rigid covering whidi prevented the eovert*d 
wire fiom lH‘ing bent as deslusl, or h-ft hared sections 
of the wire lietweeii the bends beeansi* fewer Iveads had 
to lie strung in onler to nllovv for Ivendlng An English 
coniern has reevutiv introduced a new type of bead 
which is roiind(>d nt one end and hollowed out at the 
other, thus )iermlttlng of one bead fitting into thi* hol¬ 
low of the next bend 1'bese bends |M*rmlt of eovering 
n wire for Its full length, yet do not interfere with the 
bending of said wire 

Testing Porcelain Insulators for Cracking. — Elec¬ 
trical punotiiu' may be what puts a particular unit of 
a transmission line out of service, but this Is not due 
directly to an excessive voltage gradient In the ma¬ 
terial of the insulator It Is freipieutly brought about 
bv the unetjual expansion of the hardware and tbe 
pon-elaiu to which it Is oemeiited, which develops 
sninli eraiks and starts the trouble Tbe porcelain 
Itself should lie of a kind which will resist sudden 
ebunges of temperature It Is now manufaeturtHl to 
withstand alternate immersions in liolltug and freezing 
water without developing crueks, and poreelain bcsltes 
have aclniiily been made which can stand being brought 
to a red beat and then plunged into lee water, without 
developing eraeks 

Ths Arc System in Radio,—Advocates of the arc 
system of radio eommunb iition (.mini that theirs is 
the best method for nnfnllliig. regular commtinleatlon 
by radio over long dlstiimes lienerutlng continuous 
waves, the arc s.ysteui fins nil the mivnniiiges of .Maxi 
mum power input to a given aerial svhlem, enabling a 
cheaper and smaller aerial system tn be employeti to 
transmit over a given distance, or Increase of range of 
an existing station by substitution In jilace of a damped 
wave generator rirenter selectivity In reception with 
consequent greater freedom from Interference and at¬ 
mospherics, thus rendering the service loss liable to 
interruption HetenKlyne reception, giving Improved 
signal Btrengtb and choice of audio-frequency to suit 
the operator with still further freedom from iuterntp- 
tion. 



344 


SCIENTIFIC AMEEICAN 


AltimSO. 1921 



The Canadian carbonizing and biiqueting plant now building at Bienfalt, SaakM in the heart of the lignite diatrict 


American Lignite Coals 

Canada Blazes the Way to Put Them on a Par with Anthracite 


C ANADA'S fuel prolilom Ima tirmiRlit niaiiit mtiim 
on tlie jiMit of till' Dominion (Jo\ornnioiit Unit la 
no U‘Sh iiii|iorliint lo ns tlinii It Is prospoi tl\ol\ to oiir 
nnrtliorn noiRhliors 'I'lio work of the I.iRultc I’ttlUu- 
tlou Hoard of Cnnnda will sliortlv hour trull through 
the oiirhonlzliiK and hrliiiiel liig idiint now raiildh iienr- 
lUK completion near Hlentnlt In tho I'rovlilio of Saa- 
kntchewan, Jiisl across the hoiiiidary line of North 
DuUotii The estnhiishnient Is designed to hn%e an an¬ 
nual eaimelt.v of 30,( KlTitons of lignite hrhiiiets, isisting, 
loadisl on ears, nhoiit a ton at the woiks Each 

ton of this fuel, as amply denionstralod, will have, 
when hiirnisl in I he domestic fiirnaee, snhstanflally the 
healing value of an eiiiihalent unit of antliraelte eoal. 
Two tons of lignite will make a ton of hrhiuets 

While the fuel resoiines of ('aiiada are both great 
and varied, their geographical dlstrllmtlon unfortu¬ 
nately Itiues a vast region, Uing Indwin'ii the hitnmi- 
nous coal deposits In the nelglihorhisKl of the Atinntle 
(’oiiHt and the Ilgnlle hisls of Saskaloliewiin, destitute 
of natuial fuels save siidi as peat and 
woimI The eoiilless Industrial dlstncis 
of Quebec and Ontario arc In this unfa¬ 
vored area, ami, aicordlngly, these prov¬ 
inces, together with iManltolm, must in the 
main ohratn their coal from the United 
Stales This siliintlon has not iinreiiKon- 
iihl> been viewed liy the Dominion flovern- 
meiit as "an industrial meiiaee and a na¬ 
tional problem," lienee the steiis that have 
been taken to turn the native lignites 
Into a reallv elTieient fuel 

Up to now, the fuel (plesflon In wosferii 
Oanndii and partieiilarly in Saskatche¬ 
wan has hristltsl with phvslenl and eeo 
iioinic dllfleultles Into tlml region then* 
has gone animalh In normal limes, from 
the nnthrai He mines of f’ennsylvanlti, 
iliilte ,'")(N)(»(K) tons of Coni, icprcscntlag to 
the consumers an oiitliiv of nhont $(;,(K)0, 

(HK) In addition to this fuel, so ii s.smis, 
householders have used large ipnintltles of the native 
coal owing lo Its cheapnoss , hut the stuff Is dirty, 
breaks up ensllj and disintegrates ipiiekly In short, 
H Is ohjectloiiiihle In use, and relntlveh low In heat¬ 
ing value 

However, iinderlvliig the Province of Siiskalihewan 
and reaching southward into Montana, Wvomlng, and 
the Dakotas are Immense deposits of poor lignites. 
These Issis eover more than 13 IKK) sipiare miles, and 
are estimated to hold .'■ii1,Sl'*;,(H)0,(ttKl tons of the fuel 
The lower seam of these lignlli’S Is deemed ciimmerciallv 
the more Important, for It attains a thickness of eight 
feet, yielding 11,000 tons an acre, or suhstantlally 
10,000,000 tons to the wiuare mile Heller lignites 
and hltiimlnouH coals occur In Alliertn, hut for eco¬ 
nomic reasons, the Canadian authorities very sensibly 
set themselves the task of finding a process by which 
the Saskatchewan lignites cmild be made nearly com¬ 
parable with anthracUe—realiaing that If they 
achieved this they would Incidentally have at hand the 


By Robert G. Skerrett 

means l>j whirl) to hrlipnT the higher grade lignites 
Alherla 

At Ihe very start, the l.igiiiti' t tilir,niton Hoard 
iiv ailed itself of all liifoimatlon ohtnlnatde In the 
United .States and In Europe, and then lient its ener 
gles lo dealing with the < In umstanees Immediately 
confronting them, seeking Ihe while to emplov to ad¬ 
vantage anv ihmiestie media that would he llkel.v to 
keep down the hrhiuetlng cost After the eMiiidiiHtnm 
of a large nuinlsT of samples of Saskalehewnn llgiiiles, 
the average lomposition was found to 1 k> ns follows 

Moisture . . 30.13 

Volatile hvdroenrhous.2811 

I'Ked enrhoii 38 10 

Ash.0 80 

Sulfur . 0 74 

The mean of the products of carbonization of a ton 

of these lignites was 


Has . . 111 , 1)00 cubic feet 

Dll or tar, wnterfroi' . ... 1,1 gallons 

Amuioiiiacnl liipior. (Ti gollons 

Carbon residue . . .. 0.1.') pounds 

Exiierleiice has shown that lignite larhonlzes much 
more readily than hltumllious eonl This eonflrms the 
Investigations of onr own Hureau of Mines, which dis- 
covensl that lignite does not coke In the sense that 
hitiimiiious coal cokes, hot erumbles on being carbon- 
izisl This action faotlltares a contlnnous and a 
comparatively Inexpensive distilling process, and ob¬ 
viates the InliorloHs and oofitly charging and drawing 
of retorts as practised In coal-gas plants Further, lig¬ 
nite parts with Us volatile content more readily than 
is the case with bituminous coni. The most rapid 
pvolutlnn of gas takes place at the comparatlTely low 
temtverntures of from 700 to 900 degrees fahrenheft: 
and suhstantlally all of the gas Is released when 1,000 
degrees Is reached. The gas has a heating value of 


1(S) to 4->0 Hrltish thermal units to the nihle foot 
According to the Iteport of the Uanadlan Itescarch 
Council, there is more gas In a ton of lignite than would 
he rtsiulreU to enrhonlze another ton of the raw ma¬ 
terial Assuming that it takes (i.Oik) feet of gas to car 
lionize a ton of Ilgnlle, eaih ton undergoing treniinent 
would then siiriplv an eveess of 4,000 eiihlc feet which 
could bo used for other piir|)om‘8, among these the gen¬ 
eration of power Inasmueh as the average gas engine 
consumes 10,(HH) H t u's iH*r hour per horsepower, 4,000 
cnhic feet of the gas would supply motive energy for 
100 horsepower-hours 'I'ho ammonia hr-prinluct of the 
carbonizing process can he made available as a fer¬ 
tilizer, for use In refrigeration, or as an Ingredient In 
the manufneturo of oviiloslves, while the oils and tars, 
resulting from the distillation of Ihe lignite, have many 
Helds of applieiition 'I'lie Lignite Utlll'zatlon Board, 
however, has een1cri*d Its efforts upon developing a wit- 
Isfaetorj hrhpieted fuel primarily for domestic con¬ 
sumption The Canadian autliorltles have watched with 
alarm the steady upward trend of llie 
prliH* of I'oal olitalned from this country, 
and they Bcnalhlv are st'eklug to atitlci- 
pate the day when Ihe UnlKsl States will, 
in all likolllKSMl, place an embargo upon 
the ex-portlng of anthracite As they 
tlgure It, the cost of lignite briquets will 
droj) with greater production, and the uae 
of that fuel will widen directly In propor¬ 
tion to the volume of output 
The plant at lUenfait Is the climax of 
carlMiiilzation exiavrlmenta which have 
passed Hucciwlvely through small-scale 
lolMiratory tests, large-scale laboratory 
te“ts, and seml-commerclnl tests; and 
thus the F'uel Utilization Board has 
reached the conclusions which have war 
ranted tho I’rovinelal Governments of 
Msnltoha and Saskatchewan and the Do¬ 
minion of Canada In appropriating a to¬ 
tal of 8400,000, of which fully $370,0(K) 
will be expended In roaring and equipping the works. 
This Is a tidy sum, hut the outlay will soon Justify 
Itself With the briquets bringing $7.50 a ton at. the 
factory, the transportatlonal charge amounting to $150 
within a radius of 150 miles, and allowing another 
$1.50 for n deJfler’s profit and cost of delivery, the ulti¬ 
mate consumer would then pay hut $10 50 a ton as 
against something like $15 now asked in that region for 
Pennsylvania anthracite, 'Hils represents a potential 
saving of certainly $4 a ton; and with a plant output 
of 80,000 tons yearly, the honsehulders would be the 
bettor off each twelvemonth by $120,000. Further, 
viewing the matter from Its broader economic aspect 
the Dominion would keep within its boundaries amm- 
ally $450,000, while laying the fcmndatlon for a do¬ 
mestic business susoeptlble of tremendous expansion, 
kfneli like the brawn eoaj of Germany, tbe lignite of 
Saskatebewaa Is so daftcleat In Inhereiit binding ma¬ 
terial that a brlgnrt made wlttwnt the addition of a 
(CcMtlnufd on pupe 8SB) 


/ N a recent issue, Mr. Skerrett told us something about the bro tvn 
coals of Cerman}) and the success n>ith T»htch the]) arc being utilized 
in a manner that puts them right on a par with anthracite. There is 
somelhutg fascinating m this idea of taking deposits that if left to them¬ 
selves would become hard coal a few million jiea/.v from now, and in a 
few hours converting them into the fuel equivalent of hard coal In a 
sense the processes of geologic ages are accelerated so that l/icji are 
brought to their conclusion tn hours or even minutes. And now We learn 
that what has been done in German]) is being done m Canada and ma]) 
be done m the United States, with the enormous deposits of low-grade 
coal existing in the great Northwest — The Editor. 
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RecrtUts,for the World’s Biggest 
Fish 

br JftttM Anderwm 

N O one tltluka of rJaltlng New York 
without taking In the Aquarium, aiul 
those visitors can testify to the fact that 
the unique Job of acquainting Americans 
with the fish that swim In the waters of 
the new world is well done But the 
question naturally arises In the minds of 
the six thousand-odd iwrsons, from all 
jiarts of the world, who dally go there to 
pay their respeots to Jlr. Fish—how are 
the multitude of living si>eeimens jim- 
cured ? 

q'his^ Is an ImiMWtnnt feature of the 
hnslnesa of the Aquarium, not only con¬ 
stantly hi put on wliat Is positively the 
greatest flsli exhibit on earth, hut to 
recruit the cast of performers In the 
show. Ih'Vlnus means of procuring I he 
atiecimena have been tried, including e\- , 

change and pim-hase, but the liest methisi 
has only recently been put into effe<'t 
lleallzlng that its collection, great as it 
Is, Is by no means complete and thnt there 



The rate at which moisture advances through the sand in this inclined trough 
indicates the speed at which capillary action robs the irrigation 
ditch of its water 


■) the fact thnt during the I 


I many Interesting, rare, eurlous, and freak fish and early Beptemtier 


In the sea as ever were caught or dlsplayaxl in the 
Aquarium, its management has gone into the siiort of 
fishing on a larger scale than over tieforo The Aqua¬ 
rium is now eqnlppc<d with Its own fishing boat, w hi< h 
shoves off once a wfiek from its New York dock and 


the trll«» come northward from troplcn 


What Happens to Ground Water 
and Why 

By S. R. Winters 

AS a thief lii the night, the water supidy 
/a of Irrigation eantils Is absorlied and 
lobliwl b\ the soli which is necessarily 
giM'ti (piarliTs In the c<)n\eying tbimnels 
Htiti impouiiiliiig reservolis of the and re¬ 
gion of the West Capillary action is the 
foice In operation which is crctlited with 
atipro|iriating water not aceounted for 
b\ (llriH’t iiercolatlon and evaptiratlon 
'i'lie Irrigation engineer has lieretofore 
round scant Information on tJie subject, 
liciici' tilt- \nlne of a series of exfiorlments 
roc<‘iitl\ conilticteU liy tlie Drainage Divi¬ 
sion, Fniterl Stales Bureau of I’utilic 
ftoiols, under tlie (lirectloii of tlie senior 
irilgatlori enginis'r of its Berkeley, Cal, 
laboratory 

Wliat is the signifieaiiee of capillarity 

this inclined trough ‘'J 

he irrigation « conaiilcuous 

part In distributing, willilu the soil, mui»- 
tiiie applied in irrigation, and whether It 
part of August eonspliea w-lth plant growtli along the etinal bank in 
1 specimens of the finnv consuming water deslgnetl for iiroducdiig croii wealth 
t on arid lands -those anti Hlrnllar questions prompted 


l'ondt>r for a moment, you innateur wlelders of the ilic scientific study winch rtspnred h|H>cial appuratua 


rod. and ihtnk of tins day’s cntili of the crew of tin 
"Heasbore" • 1 cow-noawl ray, 9 dogllshe 20 weakfish, 40 
puffers, 4 dL..v11ght flounders, 8 sea robins. 3 blackfisb, 


returns loaded down with thousands of additional 10 young mackerel, 20 spots, 1 


8i>eclmena of the finnj elan 


tiiuefish, 1 sand shark, 2 lobsters ; 


This supply ship, christened “The Weahorse,'' is king crabs Many of them i 


unique among flahlng craft Instead of going < 


but the "Seahorse" has Just started , atid what halt 


catch fish for food, with hook and Hue, It hunts them slinger would not In- satisfietl with s 


In nets, and th<> grimtest possible care is taken not The Aquarium has put Is own fishermen to work at nient of s<dl 

to Injure the catch but to keep them alive and well a most opportune time ns due to larlous reasons it is stnictloti at 

To do tills the 'Sonhorse" Is separatetl amldahliis bv now deiiendent almost entirely on tlie boat f<ir addi pounding le 

water-tight bulkheads from tlu> fore and after aeotlous tlonal memliers to the tast of the great flsli sliow i-atlon of wi 

The middle section Is simHar to a well, and is provided This has come about becauw' iiettber railroads not 'The tests 

with a constant change of sea water through many steamships have, due to freight isaigestlon, found it the mmetiie 

holes boied In tlie hull The well is 11 bt 10 feet at itosslbic to stink Its tanks with new fish as In other slower and 

the liottom, of such gisidlj mIz(> that the fishernieii are years Also many of the Itoais wiiidi formerly brought waiei as iu 

enabled to land alhe In New York anything which tliiq fish to the Aqiiarlttm have I'xpeiiencwi trouble in the l oiisiui nous 

may catch matter of hiring helii and have ismscqueiitU quit tiiie when ' 

The "Seahorse" Is not n big Isiiit as fisluraft go, fishing But with Hie aid of the "Seaborse ’ the stock tons- of cap 

lietiig only thlrtj-five feet in length over all; Intt she is of the tanks has been reidetisl to such an extent that dlieelioti tli 

thoroughly seaworthy and most scientifically arranged the Aquarium has Just beou enalfied to exchange some but not so 

For power she uses a two-evlluder, four-cycle Frlsble rare and eholet> spetimeiis witli the Boston 1‘hlladel xarlatloii in 


Duration anil frwpieiK.t in the dislrlhiitlon of harnessed 
water vonstltiite iin uneeitnln tHpiatiou of constant 
■•oiiccrn to the Irrigator. Uniform dislnhutlon of water 
and the miiliilenaiice thereof (aiinol Is' Ignored if dry 
lands ate to lie traiisfoniied Inlo trop prodneliig areas. 
1 ikewise ei on ini\ in the ilppllt litlon of wiitci Is a fiie- 
loi when eten the offerings of the (londs are not to 
he liad for llio asking Ohtlonslv, the lupHlary move- 
iiieiit of soil moist me Is not foreign to the proper con- 


holes boied In tlie hull The well Is 11 ht 10 feet at 
the Ixittom, of such giHidlj size that the fishernieii are 
tmahled to land allte In New York anything which tliiq 
may catch 

The "Seahorse" Is not n big Isiiit as flslnraft go, 
lielng only thlrtj-five feet in length over all; Intt she is 
thoroughly seaworthy and most scientifically arranged 
For power she uses a two-evlluder, four-cycle Frlsble 


' this should Itreak down, she is phla, and Detniii Aipiarla, which \ 


of the (louds are not to 
ionslv, the (upHlary move- 
foreign to the proper con- 
>n\e\lng i lianuels and Im- 
> for tlie (■( (iiirimh al ajipll- 

I ill their eniK Iiisioits tfiat 
\ qg^jillar} notion is much 
('"in' the alisence of free 
he hitler (Irn^ltj plays a 
illary moMotient of mols- 
s come Into contatt 'The 
is greater in a horlsoutal 
(“itdemv In vertical boxes, 
iiwanl mocemeiit If the 
olsttire In tlie se\eral test 


equlpiaa) witli a suit of sails 

This boat has lieen In operation only since .Tune but 
has already proved Its value, having lieen the inwllum 
of bringing additional hundreds of the finny trllsj into 
the tanks of Now York's gigantic fish show Already 


she has made about twenty trljis to w'u, returning with himself up t 


of them liorlzontal post 

line but Among those freaks now present In the Atpiariuin ll\. tlie (omlti 
inisllum tanks, thanks to the work of the "Seahorse,' mat tie neer is that Ni 
■Hhj into mentioned the puffer flsli, well nnmetl Iwoaiise upside lit the capillar 
Already down or right side up he can relax to noriuni or blow Th<> rate of : 


dlieelioti than the npwaiil ttmdem v In vertical boxes, 
hut not so great as tlie dowiiwanl mo\enieiir If the 
xarlatloii in moM'ineui of moisture In the se\eral test 
Isixes, as representing the niiwaid, downward and 
horizontal positions, is iiriiiiaillN alIrihiifahle to grav- 
lt\, till' (oiultishai of the goveiniiiciit irrigation engl- 
iieer Is that Newton's law is the oiilsinnding Infiiienet* 
In the capillarv dlstrlhiilioii of muI moisture 


I of about 18,(KX) fish The trips n 


distance out past the flahlng hanks, the moeca for 
fishermen from the metropolis On its autumnal 
trips it has lieen aide to get more Interesting and vnl- 
uahle s|wclmens than was possible early In itie sttmraer 


:ence phlloMophltnlly 

The jirlckly ray, a somewliul Hiigtiliir freakNli spevl- 
neii of the deep, must not Ih> overlooked, as he has 
(foil/tatted on page ,1,77) 


hcavK-r soils iiiatnliiineil a n 
tlic liglitt'r soils llirouglioiit 
Idiilio land, foi exinu|)le, 


law IS the oiilsinnding Infliienct* 
ailioii of Mill moisture 
lit of moistiiri‘ ns sketched on ■ 
irogress In the lighter soils is 
st few hotiis and then slackena 
than with the heavv soils The 
■d a mote uniform variailon than 
tliont th(‘ exiMTinieiit 'The light 
uple, evidenced a variation of 
the total distanie moved during 



ttvfli 0«n*r»l vii^w at tha vatwi whh* nMMorM only St feet kmg, over *U. tUolUi lUworlne imwlmene from the tenks sboerd the "Seehonw." to h 
Jiu "Betkom,” enit with wWch the N«w York Aquarium condneta its search for fresh material 
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The Vest-Pocket Automobile 

European Super-Fliwere that Are Designed '#^ Get 75 MUea^ or More, Oitt oi a Gallon of Gas 


tiiiM' (liiiliiu tlie pane 
iiMlci'' from dlffrrf'ut 
■\ found oil (omiwrluK 
ir of Iliem will paying 
iidiMpotihulilo fluid, the 


Nowiirk, hnlf win hotww'ii tliolr reaiiei.'- 
tlvc lionir tow 118, It WHH to Im- hiid for 32, 
.31, and PM'U for 3(i or 20'/j oonta AkhIii, 
tin- price in one of the coinmiinitiPM to 
wliich tlicNc remarka appl.t iina within tiie 
pant four inontliN dro|iped from ,i'i to 2(! 


Ktauding Ieel8 ilitil tiicsc |iii(C8 are inot * 

dinatelj hiu'ii in cominiriKon witii tlioae of 
the day 8 w lien iic U8Cd to get tile \er\ 
tlncHt liriind of ll(|iiid llgtittiiiiK for 0 tents, and wlien 
tie cneil out to llicli lieuven tliai lie wiih lieing rolilied 
If tlie iiroiirletor of some roadHide eBtalillKhineut far 


whenever he wants it, and as nindi iih 
lie wants (tMo liirst- legions ot file 
Oontlnenl, esiiedalll In tlie territon cast 
of tlie Jtliini* and llie Alps, tlieie are iiriie- 
flealit no Miippiles of gasoline outside the 
\er\ largest (Hies ,iud little eiioiigli in 
them He wlio wotild inake a I rip of nnv 
magnitude niiist iiecessiiilly turrv witli 
liini nil Hie fuel he will need to get him 
to hla deHtiniition lor lie will liardlv find 
am on the loiid at an\ priie at all And 
(Well In the (oiuitrh's like ICiigland and 
France, whi'i'e "ladrol ’ is tlieorellealli 
a\ullal)te the unfortunate inotorist wlio 
nins out of It mav tune lo |ilck il tip 
here, there and tlie otlior place in tlie 
quart or e^ell li,v the |ilnt 'I'hls Ih to he 
taken literiilli, and iiol at nil as a figure 
«if siieccli Wlieii gUNoline is rationed in 
Kiigland, wliidi is prelt.f mncli all over 
the Kliigdoni and (iretty iniidi all tlie lime 
fliese daj'H, Hie (|nantlt\ width it is allow 
able to lint In one iiince at laie time Is preset died In 
pIntM—and soititdlmeH it doesii f (ome to eiioiigli pints to 
make a gallon And as though things hud not (ome 
to a su(tlcl(‘nU.^ desiierate jinss when the owner of a 
huge six-evlliidei, seven-imssenger bus of nncieiit 
vintage that was a gas hog when It was new has to 



1ml not eiionght Ho thiouglioiU Knrope we And a con- machine, whleh 

certed eftort to iml on the niinkct an Instrninent of Us iierforinanee 

trn\('l which shall, in gencial terms, lorohlne the fuel la* noted that 1 

pi'iformaine of the inotoniile with the roiidiihlllty of tire etsmotuy as 

tln> aiitounihlle 

Vile most e\lreinc of these hahv convejmices that 



Another English model built along somewhat novel lines 


all, being rather dlstliietlr a motorcyele In all respects llghtuesa euahles it I 


to be the smalteet. lightest aud cheapest 
thing of I to «trt l» the world. The 
makers, of course, claim that It is the 
(Mnallest, etc., (utfomobiic In the world; 
hut we refrain from repeatlnX this claim 
verbatim through doubt as to where the 
automobile euda and the cyde-ear begins. 
In any event, it is driven by an engine 
that is strictly of motoreycle type; and 
the whole outfit, engine and all, weighs no 
more thuu 1110 pounds. Its prlcg of 79 
guineas compareB favorably with the 
usual ivist of small ears of Knropcau man¬ 
ufacture, though III this country It Could 
hardly compete with the standard 610- 
dollar variety Its fuel oonaumiAlon i8«. 
not statetl, hut undoubtedly It will go 75 
miles on a gulhm. If not more. 

Another British destgu of much Ingen- 
hma novelty Is the apparatus of our sec¬ 
ond photograph, with Its strong suggestion 
of the Hues of the wheeled invalid’s chair 
een the t|,p driver and bis passenger are 

accommodated out in the open air, rather 
than being given a place actually In tlie 
machine, which lacks a Imdv nlti>g<'tlM*r. No details ol 
its iierformanee oi weight are vouchsafed; but It will 
lie noted that like most of the breed. It goes In for 
tire etsmomy ns well as low fuel consumption This 
ol course Is very flue In buying the machine new; but 
we can easily imagine circumstances nnder which It 

_ would l>e utterly ImixHasible to replace a 

ustsl up shoe of such blanrre dimensions. 
K\eti In this country, users of the lese 
usual small cars taking tires 28 by 3 or 
other odd slaes are sometimes rather 
badly up against this proposition But if 
the jirohlem were to l»e solved by the 
purchase with Hie car of enough spares to 
guard against emergency, and hy the cer 
tainty (hat the maiiufacturor of the car 
was a iicriuanent institution and would 
not blow nil early next week, the main 
disadvantage of this style of conveyance, 

IIS we see it, would lie eliminated 
The throe-whe<(l feature Is almost uiiU 
v(*rsal 111 thew light cars that look to¬ 
ward a greatly increased gasoline mileage, 
and for the most obvioua of reasons. Even 
when the vehicle attains a quite ambi¬ 
tious slse. It (smtluues to go on three snp- 
I iMirts, thongb opinion seems alxmt equally 
dlvldeil whether the single wheel should 
lie in front or at the rear A Herman 
model In which the former alternative Is 
selected enjoys the rare merit, according 
to the gentlemen interested In Its sale, 
of taking the street corners at full speed 
without danger It Is not siieclfled whether It rolls 
about them on two wheels like a Wcycle, or whether Its 



most noticeable feature In the photograph 
Is the obvious fact that If anything goes 
wrong with the controls, the driver wlU 
not have to lift the hood to find out 
where the trouble Ifee. We opine that If 
this machine were to become general, the 
degree to which the machtnery-stmek 
small boy could stand on the curb and 
watch the internal workings function on 
tie itasslng car* would soon lead to a 
.jjmeratlon -of natural-bom garage me- 
manlcs. Serionely, however, we want to 
auggest that some of our American manu- 
■ facturers, wlthont at all copying the ec¬ 
centric lines of this goose-neck affair, 
might well emulate It with regard to ac- 
cessIbUitr of some of ths major parts 
that requlTs frequent adjuatment, Uka— 
well, to he disagreeably spedOc, Uk« the 
timer. We are quite certain that the 
driver qf our picture wtU not haye to teat 
down aa^im^Btor to find whether the 
faildra at hlf laacblne to develop a s|Mrk 
la due to commutator trouble. 

I>oubtless the tnoet autodlke of all the 
mecdilnea which we idtow le that at the 
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tap ot <nrt' totiood puib, whiidt is « ett 
x«eM>«trnctt(l bj Ui\ ^au« L<ot«, o< Lon- 
4ac, fman an ardlnary <;ycie car. Mr. 
tx>v« aMuaeiii that ander the dtagulae ot 
rotlor blind and otbar boue-mada "im- 
provamanU'^ (the quotea are hie) we will 
reeotTilM thU; but we are not at all aure 
that we abould. At the time ot aendlna un 
the photoitraph, in December, Mr. Une 
had (pperated the machine for nine or ten 
montba, covering aoreral thouaand mile* 
with two up plna lugaaiie—which for the 
prorinclal American mar be tranalatcd aa 
hareage, He telU us that the car aa II- 
luatrated, with fuel and oil and electric 
light, weighs noo pounds. We think for 
the extra 860 pounds it makea a very 
respectable showing beside the first of 
our pictured trpea. It la drlren by an 8- 
horaepower twin-cylinder air-cooled en¬ 
gine—the features ot two cylinders and 
air cooling being quite general among the 
machlnea which we are describing The irnnumUslon 
is by chain to a three-speed gear-box and tbcjicc by a 
one-inch mbher belt to the solid rear axle It nlll 
i^eed up to 45 or 60 miles per hour on the level, and 
it wlU of course bold its own with anything on the hills. 
The ftMil consumption Is about 68 to T2 miles per gallon 
with gasoline or 76 to 80 with bensol. liie car Is 
rather superior, apimrentty, to most of its fellows in 
the excellence of the springing and In the general com¬ 
fort which It affords Mr Love states that he did a 
run of 236 miles from London to North Devon In one 
day. using up 18 hours of time lucludlng stupa for 
meats, and 814 galloua of fuel. He considers that thla 
onght to “give the designer of the conventlouat auto¬ 
mobile furiously to think,” and with fuel at 76 cents u 
gallon we abould suppose It might. The car, In its pres¬ 
ent ataie as we understand it. coat him 165 pounds 
Incidentally, If everybody who takes <K'<aslon to show 
ua one of these things would tell us about It ns ^(lly 
as Mr. 1/Ove has done, we ahould consider that the 
world WM getting better 

Strongly along bath tub lines Is the' (iernian electric 
which we Illustrate next, A curious feature of this 
machine la that the steering column Is mljustahlc, so 
that It deacrlbea a graceful circle about the iieraon who 
la gettlug aboard, lustead of forcing him to clitnl> 
over, around and under It. We have ridden In reg¬ 
ular automobiles where something of the sort would 
be an improvement, This machine weighs 860 pounds 
and takes a loodMt 200 pounds additional without i>ro- 
teat. It travels at a aiieed of from 2 to 26 miles p<T 
hour, indicating that It could not be driven on Ameri¬ 
can roads without the certainty of getting run over. 
It goes 60 kilometers (80 miles) on one charging of (he 
tiattery—we should suppose that with slight additional 
permanent weight this lihowing might be materially Im¬ 
proved, It devriops one-half horsepower at 8 volts and 
200 amperes. It seems to be rather similar to the 
"Electrlschtss Klelnnulomohll” recentlj illustrated In 
these columns 

A Swiss motorised trlcvde which It is difficult to ac¬ 
cept as more than a toy Is the next Item on the list of 
near-automoWles The most surprising feature of this 
one Is its low weight of 82 pounds It la suggested 
that it will develop a brand new economy of Its own, 
In that after using It, the owner can tuck It under his 
arm and take It upstairs to his apartment, alioiit as we 
uaed to do with onr racing bicycle In the days when we 
lived three flights up Whether he Is to park It under 
the kltdten sink or behind the bed or hang It on the 
ha track Is not specified, the point of the argnment 
being that the, expense of garage hire Is 
nothing to the Ufa of the proud proprle 
tor of this puihmoWle. The cost Is mod¬ 
erate enough, being only (KV) franca (of 
the Swiss variety that are still wortti 17 
cental. Gasoline mileage Is not specified, 
bat If It Is Inversfi^ proportional to the 
weight it must be aufficlently enormous. 

Our last picture baa to do with an at¬ 
tachment for the regular automobile It 
la always a problem, eepeclally In the 
case of a closed car, to" know Just Iw to 
deal wUh a trunk. We should doubtless 
be startled to imeoanter this trailer on 
the road, but If driven Into a corner and 
presasd to atxte exactly what is the mat- 
%sr srlth It we Aonld. he at a loss to 
{Hirtictttarlw. ArchltectonUy It certainly 
is « Of the car that hauls it, and If 
tilts isere ot dlttwent style from that 
gfcowii tn ^ sMm k esold he made 
»tian;«tll A»4 with ths «mt irnfM of 
Wttttrtuutptog a>s of a l>assenger 



A British *^ght ear” improvised from a cycle car 


car tuwiug n freight trailer la not no eiidrclv uiiuiiK- 
as It was at one time. Indeed, uc met a dilnpidstcil 
vehicle of Indeterminate age and mnkt- the other dnv 



A Swlaa “machine” that weighs but ten pounds 
more than the ordinary bicycle 

OH the I.lncolo Highway u few miles out of New 
KrunawUk, which surprise*! 1 I^ n gotsl deal more with 
the tremendous variety of things thiit It bad fled ami 
straiipcd to It than It could posnibh bn\e shocked us 



biMfyute ttsiBar for two with the eonvoutioaal automobile 


if these apiHirtenaiKes to life on the road 
had Is-eii decctitl.v stowed Hun.» In ii 
trailer of some sort, 

Long Hollow Steel Bans 

AN order of a unique character has Just 
x\ been placed In Sheffield for 160 hol¬ 
low steel tinrs, each measuring 62 feet 
long lo 2 inches in diameter, to be usml 
ns rm'k-borlng drills. They are by far 
the largest drills ever made for such a 
puri)nae, as the length of the hollow bars 
hitherto rolled has averaged from 10 feet 
to 12 feet, and even then the difficulties of 
priHiuctioii have been conBlderahlc It 
would not l>c possible to do the work con- 
temjtlnted hut for the existence at the 
local armament works of mills of excep¬ 
tional power and slssc The Irars are to 
l)c rolled from 8-inch square bksims 
weighing nearly half a ton each. A bole 
is first drilled through the length of the 
bloom and i)lugged. and the stopping Is removed on 
the completion of the rolling process The purpt>ae of 
the hole in the bars Is to provide a passage for water 
or lubricant The tninsiiort of the material through 
the streets will have to ls< done during the night-time, 
and a drav Is lielug conKtructe<l esiimJally for the pur¬ 
pose The placing of this order In Sheffield by an 
American firm is a tribute to the elficleney of Sheffield 
(ibint and workmen 

Belgian Experiments on Palm Oil 
as Motor Fuel 

A SKltlK.s of e\)>erlments In-gun In 1914, but Inter¬ 
rupted bv till’ war, lias rw-cntly l>een resumed in 
Itrussi’ls on the use of palm oil in Intemal-oombna- 
lion jnotois Till' ijm’stlon of motor fuel In the Bclgtan 
('ongo IS a serious one, since a ton <if crude oil de- 
Ihered at Kinslmsa in metal casks has an estimated 
price of 2,600 francs, as against LiriO francs in Brusaela 
1‘Hlm oil. on the other Imnd, costs on the native mar- 
ki t an a*enigc of 2‘) centimes la-r kilo, but varies In 
(iciee between 8 and 40 centimes The calorific power 
of palm oil IS from 20 to 2,'i per cent less than that of 
nude oil, so that n relnllvelv larger csinsumptlun of 
palm oil must b(> reckonisl with while the compara¬ 
tively high temperature at which palm oil fuses (87* 
(' ) liiilicntes the possibility of nijildlj clogging the 
motor 

Actsuding to engineers c1ohc1\ coniiec(isi with Ui« 
experiments, without (onstrncting a 8i>ofin! palm oil 
motor, It was ucicssarr to find a machine in which 
coraplele (onibustion Is nssiirisl bv ii lomplete vitimrl- 
xnlloii of the fuel, whbh should !«■ liitrcKliice*] In a 
((uuntitt strblU proisirtioimle to the bstd It was 
further essential that the gaseous mlvturc should lie 
eonsiaiif and (apnlih' of regulation by a supplj of 
water, MiTMiig Hiconilng to fbe load and the amount of 
oil Is’ing fisl In 'riiorough ilearing of the exhaust 

The Belgian colonial isunpaiiv for tho f'ongo haa 
ls>en successful in finding a twocvcle seml-DlosoI motor 
of Swtslisb inainifacture cle\eloping 10 horaepower at 
600 revolutions per minute which autlsfles those condi¬ 
tions, and motors of larger and smaller allies of the 
same t harncter have l>een run on palm oil with good 
icsults without sja'clal changes for tho use of the new 
liirl The palm oil, which at normal winter tempera- 
lur(>s in Belgium has about the consistency of soft 
butter or lard, is idoeisl In a tank divided Into three 
. mpartments by wire streeiiliig As this tank Is 
lieiu<sl either tlirough the circulation of hot water 
fioni the cisiling system or other mechan¬ 
ical means the palm (dl liquefies and 
passes through llie screening to the feed 
pilH' leading to the injei tioii pump Kor 
ex|>crlniental luirimscs this motor Is 
starteil on crude oil Oiks- It has warmed 
up, and as soon ns the palm nil begins 
to llquofv, the 1 rude oil Is turned off, so 
Hint the engine then runs on palm oil 0\- 
(luslveh with no slackening of the ntlm- 
lier of revolutiona or of the laiwer pro 
diieed At the tem]>erntures prevailing in 
the Congo, engineers claim that this mo¬ 
tor could be immediately started on palm 
oil and It is proimsed to install motors of 
this type on launches and other small 
river craft, as well as to conduct further 
eviierlments for their use in Industry and 
traction Analysis shows that there an¬ 
no tiK-ombustlble components In palm oil. 
and, contrary to general exiiectatlon, the 
oil neither eloga the motor nor leaves any 
perceptible solid residue liehlnd it. 
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"Banking” Electricity for Universal Use 

Making Use of Water Storage and Transmission Lines for Providing Power at Low Costs 

By Professor Reginald A. Fessenden 


IT' LKCJ'Jill'K'A'I K )> foil lie njifilK-d iiiin cCNHih by 
X_J IIK'Hiis ol II Miuiill' l'\(l,'Ulcl\ llimliL'Ul Bjsteui 


liiu 


tllloliulld 
larK'i' <1(1 




. . (ill <1 


KnHilillBt) 

slioiilil 


ilicM'ii'r lUdMl ((iii\(‘iiient can 1 m> 

(Until mill BuInllsO lliiitinn (if clci trie 
(MtiilillKlimciit will cnntilc jxiwcr Rcncr- 
I Btiillinih linnted In the i oul ri'Klons 
a (ir cKew'hcrc to he ilclhcrcii anil 
II. iNcw York, rhllnilelphln, ^\ nBhiiiKlon, 
■r the T’lilteil Stnti'S 'I'he < ost of the 
I at ItoHtoii or New York ihonhl not 
ih of a cent [ler kilowatt hoar 
I of them' hiiiikx would not mean that 
it power stiitloiiN In Niw 1 ork and Ihmtoii eti , 
' nhundoned, foi thc\ jteiicrate itowaT th(‘m- 
a late of lens than a cent pet kilowatt hour, 
and hy conneitiiiK on to the atoriu;(‘ n(‘twork, and s<i 
la-liift ithic to rtiJi at tjnif\ power factor, can reibita' 
prialtntion coat down to iicarl\ one-iiniirter cent per 
kilowatt hour 'J'hey will iiiaki' their (treat saving, how- 
t'vet, In the Hcioiidar.v ihHtrlhutlon, which at priwnt la 
the most e\()en8h<' and wasteful iiart of the Hystciu, hy 
tiMirig slot age at iinlnts In I hi' msondarv 
distrlhntioii, ami ptnniilng their ai cess 
power at night time linek Into the power 

'I'heae hanks would not he rich men’a 
hanks All over the louritri dlstrhts any 
farmer with a windmill can hlUh on an 
usvnehronous generator to Ills windmill, 
with n sealed revet slide merit, and, leav¬ 
ing his windiidll run all night, get i redlt 
for the power pumped h\ him hack into 
the storage network, and he dehited with 
what he takes out Siidi an arrangemi'nt 
Is shown In om drawing on page S-41 
I'lirlng the long winter monlhs he ghouUl 
have a snhstantial tinlanee, unless he uses 
if for heating whieli heeomes ipilfe jii netl 
eahle with the low < ost of generation and 
delivery rendered posslhlo hj the power 

One ohvloiis efteel of the exlsteme of 
such a stoiage network Is that loenl dlslo 
cation of hiisiness due to coal shortage, 
eti , will he ellniinatisj Nnineroiis othi'i 
olivioiis good elTeets of such a system 
could lit' I lied 

'I’he (onditions necessarv for universal 
eleetrlllentlon tinder un iiovver hank plan, 
or any [ilan, are Low lost of generation, 
low (list of transmission and low cost 
of distrlhntlon 

I.ow lost of generation depends very 


In Slimmer on Bceotint of the greater transpareuey 
ol the atmosphere, the largest values having la-eu 
found ill winter In Sllierla As 1 have jiointe.l out 
elsewhere, this metlioil i« not llmltetl to du.vtlme, as 
negative radiiitiuji may he used at night time, eisiling 
the vaiMir from sea water nftei passing It through a 
low-pressure steam tnrhine Some eiilrulotloiis 1 made 
show that a negative radiation plant operating in 
Alaska In winter would have ahoul the same jsiwer 
outpul jier dollar of plant ns a jiosltlve radiation plant 
operating In summer In the tropics 

The uiethisl used would, of eouise, he low-pressure 
steam turhines of large eapacity and the water tiowing 
in this stream over the surfaie of large shallow tanks, 
(overs of snltahle ahsorptlim hand glass, gmxl eon- 
deiiHing fnellltlea, etc In a pai>er read liefore the 
Hiltlsh Assoelntlon In 1t)l(» and iirinted In full In the 
lamdon 7’ijm’s, I have given tallies ol (he average calo¬ 
ries received during the entire year per siiiinre centi¬ 
meter of ground siirfaeC' 'I’he cost (ler kilowatt hour of 
(lower (vroilneed hy this means Is at present about two 
cents per kilowatt hour It will undoubtedly be re- 
(luis'd In the future, ami li is evident that such places 
ns the Desert of Sahara will before long lie ns valuable 
as (oal country rndergrouiid wtilers exist over a 
great jmrt of the Arabian and some other deserts 


; iitlli/eil of the 
a Admliilstiiiti 


elieaiicst method fm large 
large Detroit tv pe boilers a 
geiieralors loented al Itie lull 
in the iielghborliood of oiie-i 


P ROf. REGINALD A FESSENDEN, ongimtor of the "Na¬ 
tional Potucr Banki" plan of storing electricity for universal use, 
is a rvell-l^notvn figure in the electrical ivorld, both in the United 
States and European countries His system, explained in the accom¬ 
panying article, ivas under consideration for installation, in pari at least, 
by the Danish government ivhen the Great War brol(e out, and the 
matlei was diopped for the time being In conjunction with wind powci, 
the system is being considered for New England and the Eastern Stales. 
Inventor of the wireless telephone and the electrically driven battleship. 
Professor Fessenden was, in 1909, the first person ever to telephone 
across the Atlantic. Among his other inventions are an iceberg detector, 
a smoljc-cloud protection for British (nn^s, used extensively at the Battle 
of Cambiai, and a method of locating enemy guns by sound The last 
invention ii>as perfected by Professor Fessenden while he was acting as 
a technical expert for the Canadian government during the Great War 
Piofcssor Fessenden mas one of the engineering commissioners of the 
Ontario Power Commission which, in 1906, planned and recommended 
the distribution of power from Niagara Falls over substantially all of 
Wesiern Canada The difficulties met with by the pioneers in this work 

were overcome by Professor Fessenden’s invention of the series of small 
electrostatic capacity insulator, capable of carrying potentials up to 
1,000,000 volts. With all this behind him. Professor Fessenden may put 
forward a scheme like the one here described With no danger of being 
branded as an impractical visionary — The Editor. 


geniuses like liisull 
r, but 311 (ler cent is 
liiarv eoiiditions 
ds is at (iresent the 
titles Tslng extra 
t.iHSi kilowatt fiirbo- 
Mifh, llie cost will he 
i r cent (ler kilowatt 
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will average nboul one 
Kin hji ndi'K In 11HIH ] 


Conililele liivestlgntton f 
the possltiililli’N of tile I5av of k'niidv Several ([iilte 
prnetKiil alternative schemes were laid out, and it was 
found that the cost would be slightly less lliiin one is'iil 
(>er kilowatt Innir 'I’lie engineering (iroblem was a 
quite shiqile one A fiiiidamenfal dillleiiUv existed, 
however, f r, that after the power was geiierafod there 
WHS no hiMly of users near enough to utillw it So the 
proji'Ct was dropjied 

( (I ) Urneration from nolar hrat The latest value of 
the Laiiglev radiation constant is about 2 calorics 
per minute per centimeter square This means approxi¬ 
mately the energv of one Niagarn Falls for each square 
mile The constant U as a rule larger In winter than 


ir) (Icnorallofi hj/ triad poiin A 5(K)-foot wind¬ 
mill may be relletl ujkui to produce an average of 
I.OtKI kilowatts at o cost of about 8 cents per kilowatt 
hour A vvlmlmlll la, however, an extremely wasteful 
means per dollar of cost of constrtiellon for taking 
power from the wind, and with more scientlllc con¬ 
struction the cost can lie hrought down The problem 
of placing windmills behind each other (or other 
energy absorbing structures) is a quite amusing one 
At llrst Bight It would seem ns If the shielding effect 
would be enormons because the proldem has the ap- 
(learnnce of lielng related to the diffusion of heat 
through a gas But In reality the problem Is one of 
large scale convection, and ealeulations and experi¬ 
ments show that the shielding Is relatively small and 
that wind energy conyects downward at a very rapid 
rate behind each energy absorber 

(/) (Irnrrfilton from Intrmal Heat of Karth Th)g 
has been dlscusseti so thoroughly by Sir Charles Par¬ 
sons that It Is sulTleieut to say that It appears thor- 
imglilv (iruetleal, and at a reasiniahle cost. It Is simply 
a question of the value of the ratio of rate of heat dU- 
fufciioii through rock to coat of excavation, which does 
not vary with the size of the plant (above a certain 
size) 

With all the above aonrees, the price at which the 
power can lie aold at the gigantic generating stations 


will vary Inversely as the power factor, because In 
enih case if the plant Is sufficiently large and properly 
(lesignod and locateil, the ttxeU charges will be by far 
the main Item Therefore, if the power can lie stored 
Ml negligible cost, so that the generating stations cam 
deliver their full capacity at all hours of the day and 
night, le, If they have 100 (ler cent power factor, the 
cost of production per kilowatt hour wdll be as follows: 

(1) Coal—one-tenth cent per kilowatt hour,' 

(2) Waterfiilla—one-fifth cent per kilowatt hour. 

(8) Tides—une-hslf cent per kilowatt hour. 

14) .Solar heat—one-half cent (ht kilowatt hour. 

(5) Wind—imo-hair cent per kilowatt hour. 

(0) Internal heal—not unrensouablc 

Ig)w coat of transmission dejiends on the reslatance 
and corona losses and imwer factor and transforming 
npiiaratiis cost 

As rcganls resistance, when I was designing my 
transatlantic wireless stations at Brant Rock, Masaa- 
chusetts and Machrlhanish, Scotland, In 1900, I was 
faced with the problem of (irovidlng strain Insulators to 
ojierate under a stress of 100 tons, and a voltage of 
1,(KH),(M)0, at a frequeiKv of 250,000 and with 100 kw 
of energy behind the voUntfc No such Insulators were 
known, but I found that by putting a number of Insu¬ 
lators In series In such a way as to keep their mutual 
capacity small and (ilacing shields so as 
still further to tvqualize the ulcetrustatle 
stress curve, the thing c-oiild be done; and 
tliough the towers frequently were oi«.*r- 
Blwi at the full million volts for hours at 
a time, and tliough a tower was some¬ 
times struck two or three times by light¬ 
ning in a single night, there was only one 
Instance In five jears of Insulator loss 
It may be said, therefore, that It Is quit® 
(Misslble to insulate truiismission lines up 
to at least 5(X),000 volts 
Another (ilfliiiilty Is the coroua loss. 
This also was overeonie so that thert' was 
no meastinible or visible corona loss up 
to l,(R)0,tKK) volts with Wirt'S only one- 
tenth Inch in diameter The methiHl was 
very simiilp, but would take too long and 
Is tis) mathematical for Insertion here, 
but it means that If there is sufficient 
(lower tianamltted lo make it wortli 
while, corona loss can be ollmlnatiHl at 
negligible cost 

Power factor la always bound to mako 
trouble tinlcss storage is list'd If the 
(lower Is stored, the (lower factor can lie 
kept at unity and a lot of trouble from 
surging, etc, climluitted 
Without storage, transforming appara¬ 
tus must always be used, and must al¬ 
ways lie quite exiwnslve If the power l« 
stored, tranaformlug apparatus, 1 c , pri¬ 
mary transforming apparatus, can lie 
ellmlnati'd 

In cost of conductors, especially with 
high (lower lines, the exist of the whole transmission 
line depends not only on the voltage but also on the 
power factor. If, for example, the power factor Is 83 
per cent and the ])eak Is 8dO,<X)0 kw, obviously, If 
storage Is used uo that the power factor Is unity, the 
line need only be of sufficient size to carry 100,000 kw,. 
and since the maximum loss In the line Is I’R, the 
conductor can have one-tenth the cross section; or, If 
the same size conductor Is useil, may be ten times as 
long, i e, power may be transmitted from the big 
generating stations over an area 1(K) times as great as 
before. (I r<f|)reseuts current; R the resistance] 

This Is not really a fair comparison, but this whole 
subject of economical line deslopj is extremely compli¬ 
cated, and what I have said Is very nearly correct, 
though other mutually caniollng considerations come 
In To take a speelflc case, power U at present being 
delivered at Copenhagen, In Denmark, from Rweden, 
through a submarine cable. -Assume Copenhagen’s 
power factor to be 83 per cent. Then, obviously, If 
storage were used, three times the power could be 
transmitted through that cable for the same traanmls- 
sliHi cost. And even more, for direct current high vol^ 
age current could be used, with still further reduction 
In cost; and, for the same insulation strain on the cable, 
six times the power could bo transmitted, thus rsduc- 
(Continued on pape 357) 
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Correspondence 

The editor! ere not re*pon«ible for tiatements mode 
in the corre«pondeitce column. Anonymoua commu- 
nictinon! c«nnot be coniidered, but the name! of cor- 
reapondent! will be withheld when »o desired 


The Einstein Contest and the Readers 

To the Editor of the SciENTiric Amkbkaw 
I havp read Mr. Boltoii'H article with a Brent deal 
of interest. It le capital, concise, and excellent In 
every way I have enjoyed it thoroiiKhly, and I only 
hope that the averaRe reader of the Scikntikic Ambri- 
can will enjoy It as much. 

I now have a sugKO.itlmi to offer, of which the practi¬ 
cability .depends In part on how much you propose to 
pnhltah of the other articles Yon have now found the 
iwjier which experts believe will glie tlie most instruc¬ 
tion to tlie readers of the SciKuTinc Aiivrkan Why 
not ftiid out now which article ihe readers themselves 
think is best adapted to their wants? Why riot pulillsh 
a few Ilf those papers that you t>ersonaIly cimsider the 
bast, and let your readers vote on tliem'' it 8<«ems to 
mo that If the papers are carefully selectisl, sueli a 
vote would furnish a very umisuiil opiiortuiilty to 
secure valuable Information, not only to the editor, but 
also to others, as to the mentality of tlie average 
Intelligent public W H 1 'ickebino. 

Harvard College Observatory, 

MandcvlIIe, Jamaica. 

To the Editor of the SctKrmru’ Amkbican . 

Holton's essay on Itelatlvlty Is a master composition 
In tho EnBllah langnage let alone being of supreme in¬ 
terest as a popular cxposltlou of Klusteiu I must have 
a ctipy for my library as one of the treasures of lit¬ 
erature 1,KK H. McCot, I’uehlo, Cok 


of its mark or not The sclcntlstH, as Judges, may 
conclude that tlie claimant for the prlAc has satisfied 
his case, lint It remains for the common jury to record 
the verdict The writer tlu-rcforc considers that he 
Is privileged to pass humble crituism uisin this matter 
f/orii tho tl/Kiioint «/ the Ininnnn “Eavmcri can al¬ 
ways benefit experts by suegestloiis. If In no other way,” 
Mijs Mr E J. Clarke In ‘‘.Self cull ore," and it is be¬ 
lieved that not only laymen but tlic expert also will 
concede (he tnith of what Is set out below 

This mipareutly cheeky letter is In one way a com- 
liliinent to the Einstein jinlgea, for the NiibmlsHlon is 
that they know too mneh So well xeised niipiirently 
are thov in the ideas ^•onnotcd by selciitiln terms that 
they have failed to leiilixe tbere I'onid be any so hope 
lesslj uninformed as unable to appreciate in all par¬ 
ticulars, what the prize essay Isl was talking about 
Wlieii this essay appeared the wrllci commenced 
to read it with avidity, for he was anxious to know 
what the Einstein theory jja'nns. and here, ttioiiglit 
he, will be found, isiueluil in plain English nnd sur¬ 
rounded by no ambiguous terms or reasoning, wliat 
he Is after Alas for our Ignorance and. perhaps, our 
stuiildlly! Avidity quickly gave place to dltlldcncc, 
and dlfildonce to dismay, as the writer reullziHl that, 
for him. the essay was a sealed book 

I eniirelv agree with the Messrs I'arkhurst when, in 
their letter to tho editor of this Uevlew of .'ifh March 
last, they say the essay “was a gross miscarriage of 
common sense under the terms and articles of the 
contest" Mr Bolton's article meant nothing to me 
for the simple rt>nson that it containeil. at tlie prwlse 
point where'!learneSB of diction and of ideas was es¬ 
sential, terms with whleh 1 am entirely unfamiliar 
ahd an expression of ideas tin' ImiK-netralilllty of 
which could not and woiild not .vl!‘l(| to ail the reason¬ 
ing my dull and uninformed intellect was alile to 
liring to liear upon the sulijec t Tlicse facts should not 
he lost sight of The paper was alisolutcly lieyoiul my 


necessary to go outside even the essays submit led in 
such further clabonition / There can suraly be but one 
answer--for the purjiosc of elucidating for us unsu- 
lihlstlcated mortals some important jMdnts wbiib ap- 
liarentlv tin- l'rizi> Essuv fulled to make clear And 
that, It seems lo me, snfilciently bears out my con¬ 
tention 

In conclusion, may wc ask to se<‘ tbo Messrs I’ark- 
bnrst H essay t Wi- leall/i' it is Impossible for nil or 
nearly ail tin* essays to be reprinted In these columns, 
but, jniigiiig from tliose gentlemen's criticism of the 
Prize Essay, we are led to believe fbnt a ]>oi)uliir and 
coinprehenHibb' exposition of the subjeet will be found 
in tbeir aitlcli' May we have It'/ 

Duncan, J! C C. E Davie 

To the Editor of the Scisntiiic Amebicam • 

Your niKhoi In Ihe piesent case was not one of the 
three hiiiulied who niiuli' the bold churge into the 
Elnsleli) Essay Cinitcst, iiintlier is lie one of the twelve 
who knowelb all things \Vc did go so far however as 
to Imve jinpci on the tviawvnter and wiTe wading 
Isildly in when someoiK- passed, looked over our shoul¬ 
der, and said, "l-’oiils rush in where angels feai to 

The iidvertisemmit iinnoiiin lug the cniitcst said 
"Five thousand dollars for tlw best essiiv on the Kin 
Hlcln Theory so written that it can he read with profit 
hp an ordinary fntdlipriit prruon iiflh no sprrial mathc- 
mntiral truininp" Mr, Bolton did not fill the contract 
Mr Ergncis disoheved Knle II of the contest, hU essay 
being fill of tisiinlcallties Mr Law's essay was the 
liest of the three In it wc begin to see daylight If 
you should print another it nmy bring us into the full 
sunshine The first two men evidently forgot they 
were to write so that tho layman could understand 
Tlielr essays were gocsl from the view of n higher 
eollege m.in Y'our readers lookcsl for something the 
"ordinary person csmld understand" It has not been 


T'o the Editor of the Si ikntikc American • 

In your issue of Fehruarv nth you pub- 
liHlied an essay on Kelativlty, followed by 
u second essay on the same subjo! I in your 
issue of Eehrnaiv 19th. 1 venture to 

think the seesmd essay Is the tietter of the 
two 

This opinion Is not of any value but the 
process by which It Is arrived at may In 
terest you 

The first writer Is u scientist who 
speaks and thinks fluently in scientific 
language just as a Eretichman does in 
Erencli: there is no trick aliout it, it is 
the easiest way Thus this writer deals 
freely In atistraetiuns and ns little as need 
be In (xmerete things The sc*coud writer 
deals as largely us possible In the (Huicrete nnd projects 
his own abstractions as he needs them faktm by the 
arm, the reader, before he Is nwnre of It, baa achieved 
an altered attitude of mind, for example. 

Both W'rlters deal with four diracnsluiml space from 
tl»e same point of view, and In the same way, but the 
second writer has a iiimhlenees all his own; When lila 
reader has gone over the matter a second time he has 
already convinced himself that four dimensional space 
Is according to regulations that he had Blways thought 
so, that three dimensional spaci- Is only nii abstraction 
that he had never quite understoo!! wliy people tiaik It 
seriously, "don't you know." The first writi'r has an¬ 
other sort of nimbleness, he entangles Ids readers In 
bis graceful Involutions of expression , It Is olivlonsly 
the reader's business to disentangle himself as best ho 
can. It Implies that the reader has intelligence to 
share, and he lets It go at that. 

Y’ou may claim. I think, that the first writer pre¬ 
pares the reader’s mind for the second The second 
writer does not seem to need a .lohn the Baptist to 
prepare the way l>efor« him The first Is Brutus, the 
second Is Mark Antony Doubtless the Judges are able, 
scientific people; p^baps It was a layman's Job, or, 
rather perhaps, this Is an example of relativity It is 
admitted that your choice is valid from the scientific 
system; may not my choice be valid from the reader's 
system? Cvas. 8traxuman. 

Victoria, B. O. 

To tlie Editor of the Houiirnric AxncaicAK; 

To say the least, a statement where the Einstein 
Judges went wrong looks cheoky, particularly coming 
from one who has no pfetcnslons toward scientific at- 
talnmonts. But be it remembered that ■vtc arc of that 
great body of plebeians for whose especial information 
the I'rlso Essay, under the terras of the rontest, was 
writhen. And none hut those of the nnluatructed mnltl- 
thde can properly say whether this essay has failed 


TI intended long before this lo give a place on this page to 

yy some of the numerous letters n>e have received in comment on 
the Einstein Contest. But the Einstein Editor's time has been 
so fuU^i occupied xvith the effort to get the bool( "Relativity and Cravi- 
lation" out at the earliest moment that he has not been able to give these 
letters the careful reading nccessaiy for selection The hool( is now out 
of his hands, though publication may be a little delayed by a strike of 
the bookbinders, and this page u the result JVe have enough of these 
letters to fill several more pages, and hope to present some more of them 
at an early dale .— The Editor. 


Wotilil It not hnv(> lioen well, (lorhaps, 
to have selecleil one of Ihe Judges from 
the ordinary rankst Men skilleil in the 
liiglK'r innlheiniitics nn> prone to think in 
tho higher innthemntics As It is true 
that "we are so earth-hound tlinl It is 
hard for tis to get nwnv from enrtli-liound 
habits of thougtit," so It is true that we 
find it hard to reverse the process, so 
that we ( an make nnlversnl thiiigs under- 
stissl by the ordinary man 

Tlttsburgli, Ta Tnos J Armoi a 


eomprelionslon, and the whole nrtieli- wos, for mo, an 
egrogloiis failure Eoriunatelv, It Is not so now I 
have read the other essays sliieo retirlnted in these 
eoluuiiiN, nnd iiartiiulnrly No Ill by Frank E Law 
and others, anil. In tho light of whs, m tliondn <'oii. 
talneil, I am oiialilid to peruse Hie I'rtze Essay with 
some degree of nssurnnee Let me, however, luiikc 
this mill’ll clear- The i‘omroeulH which directly 
forewl perspii’acltv upon me were not contained in 
anv of the ixmtosting essays, but were tliose most clear, 
luosl useful, nnd most algnitb-ant sbort statements 
which the Kinsti'tn Editor liiinsolf Intorpoinfod in arti¬ 
cle No 111 His dicta appeiirisl nelllii’r tiai sism nor 
too late, but precisely at tbo exact polnl when’ 8<ime- 
thing was required, and urgently nsiiilriHi, for convey¬ 
ing adtajnate iximprehenslon 

YVherefore. tho writer Is of opinion tiuit tho Pilze 
Essay, In so far na It ohvloiislv did not connili with 
the main term of the contest nninolv, that It shoubl ho 
clear and approoloble to tlii’ iinliiitiiiti’d. Is ii failure, 
and a marked failure at tlint As an aceurate expos! 
tioii of the Einstein theori, I, of eoii-se ntieinpt no 
crltlrisra, and have no reason to doubt that the Judges 
selected tho essay which most lorrritlii Interpreted the 
matter, but they apparentlv lost sight of the Invinnn, 
mill inasmuch as the essay falleil of its primarv piirpo.se, 
so did the Judgoa fall In not rei-ognlring the defect 
Their error was one of procedim*, not oni' of snbstniKx’ 
But proceilure, In this instance, was of the essence of 
the contract 

And now, Mr. Editor, if there he any who think 1 
may lie wrong In my conclusion, nnd that 1 am likely 
enough so far beyond the pale of Intellectual laitaolty 
as to lie unable to spiireclale the Einstein thtsiry In 
the light of any possible interpretntion. let me prisluee 
. the pages of the SiiENTirnc Ambhh an In proof of inv 
Btotement Why was It thought norrssary or useful to 
further elaborate the theory, as was done In Article 
No. HI. above referred to? And why was It still 


To the Editor of the S( ikntikk Aaikuk ax 
Wlu’ther or not 1 i oniprvhend the Eiii- 
sti'iii 'J’heory of Uelntivitv, the reading 
of the artii’le bv Moiilgiaiiery Francis in 
tho issue of Febniurv 10 has settled for me one burning 
(lui’htlou , the one so often proismnded "How old is 
Ann'*" 

'Ibe nuswi'r is fully (xmiprehendixl bv the quantitv 
, (X"-”\)“rTY' — ot)‘ 

whlib IS the value, mi'nsiired along a gisidesli, of the 
spaissiime sequence or interval between the iialmlv of 
Ann nnd her presimt location In thi> same The values 
of X, y z, nnd espwlully t, being resolvable Into en¬ 
tirely differi'iit quantities tiecording to the ohserver’s 
frame (of mind) nnd de|a'ndent on the observer’s speed 
(of living I ns (oinpared with Ann's siwed 

This sipiares absolntelv with all general exiierlonce 
and observation, which, although far from lielng proof 
(see Si iKXTinc Amkhkan, February 10. 1921, page 
I-Pl, line •!<) to -10), neverdieiesH inaki’s It easier to 
believe 

.Seriously, then* Is more meat for me In Mr Francis’s 
article (lian lu tlie vvinnlng essav, for, though the lat- 
tiT sis'iii.s to Ik* a ver.i able laying down of rules and 
Is uiidoubledly iierfeiHv iilaln to one who understands 
the subject (it must have been to (iiill down 5,(KK» good 
hard "Iron men”) to me it Is an explanation that does 
not explain 

Barring a missing M or two In the tllustratlon and a 
quantitv (' iiiK'xiilalmsI, I got along very nicely with 
Mr Francis's article 

If you will eontioui- to publish more of (be losing 
essavs I hope in time to find out whni Mr Bolton was 
talking about J. M. 1 >o< kstadeb 

Wmslbrldge, N J. 

To the Editor of the Scikntift!' Amfrk an 

Willie I must confess that Mr Bolton’s essay on the 
Einstein theories was not "written down" to niv Intel 
leotnal plane, I wish to eoiupllment the Einstein Editor 
on his numerous invnlualile contributions on this gen¬ 
eral subject M. Jknninoh. 

New Y’ork, N Y’ 
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A City Without Water 

How Winnipeg Brought the Essential Fluid 100 Miles Across a Barren Plain 


T UI' i)ics('iit (In of Wlnnl|M'K lins a iiopulatlon of 
|)i‘iImp'' '.'■>11 (Mm IIiIh Ih (|iiltp a ((intrant with 1874 
when llm tiaiiK loi poimlafion whk o Iras than that foi 
the \('iii III llic old il.nn mil no lonu mk(i, the ^Mipula 
iHiii wiiN (Iciicmli lit ii|iiiii loiiil wcIIh for watei and upon 
laiiks ami Iniiii'l' (allied on (lilts for Ihe meaiia of 
diHtrlliiitiiit: \\liiil the nelN siiiiplKsI There was iiroha- 
ld\ Iievei a dm in Winnipeg's hlslorv until Marih 
J(i, mill llial niliies-cd a satisfai tory (sinditton of the 
\Mitei siipph Ne( ei ttieless, the city him ({rown at a 
fine rate l.\eii the (Mild olitainahle was so hard that 
11 was nndi •'ll aide foi mam pnrpoH<‘s and iiraetlrallj 
ini|i<iNsilde lor others In short, the eltv was doomed 
III se\eie retnnlafloii of Its iiroiier itidnsfrial de\elop 
meat unless a .siiltiitile sohltioii of the water tirohleui 
(ould he had However, Hr Akiicw nearly fort} years 
iiffo polnled out an ayallHtile sonree of water In the 
Lake of the Woods This Is a ttreat sh(*et of water lo 


By J. F. Springer 

The point of Rreateal deufdtv Is 311° F. Whether the 
water iucreasea In toiniterature or docreHaes from this 
point. It liecomes lighter 'the effect of the winter on 
Indian Hay is to cover it with ice, whose thickness 
may reach -1 feet, and hold the water beneath at a 
femi«“rature level aomething nimve tlie freeslng point 
The siimmer’a snii melts the lc«> and warms up the 
water at the surface This water tadtiK at a temiiera- 
lure leas than 8ft” will heeorac denser and sink The 
water of lower density will rise In consequence Simi¬ 
larly, ui)on the approach of quite severe weather, the 
surface water being above 3ft“, will ujion cooling l>e- 
cmui' denser and sink Tli(‘ upward currents are ac 
((irdlngly re|a>ated This lluituaMon above and below 
the critical temperature of 39° resqlts In solid material 
snch as grass and leaves Isdug brought up So mueh 
of such material was brought tqi uiton an overturn In 
Ihe first year of ser\l(H‘ that the screen at the Intake 


of the latter could be made suitable If tbs inomnlnc 
dirty water mentioned could be diverted Into Bnowaboe 
Bay, a nearby am of Shoal Lake, There was another 
alternative which would accomplish the purpose by 
taking the water from Bboal Lake ttaelf. But tbe 
former was carried out by constructing a dyke at tbe 
west end of Indian Bay and a canal to connect utttb 
Snowsboe Bay at a cost of abont $147,000. Tl^ alter- 
native would have required a 5-mile extension of th« 
aqueduct and a cost of altout $1,000,000. Tbe effect of 
the method actually adopted la Indicated by great dtller- 
ences In bolor of water samples taken on the aatne day 
from the two aides of the dyke. 

The temperature of the water at the two ends of the 
aqueduct Is Just abont the some. This statement bolds 
good throughout the year, This Is remarkolrie. Tbe 
winters are severe in Manitoba, freesing tMDperature 
penetrating tbe ground to a known tbsxlmum of ft feet. 



the east and soulhenwt with iiii cxi ccdiiigly ciimiilu iitcd 
shiiro line In fact, this body of water Ih rather an 
aggregation of lakes ami lakelets ((umecled with one 
another It is located mnliih In the I'rovlnce of t)n- 
Inrlo and the State of Minm'sota, and only to a slight 
extent In the rrovmcc of Mnniloha In which the city 
Ih situated. Hr Agnews Judgment has been abnu 
(laiitly couflrmed h} careful luvestigatiou The great 
n(|ueduct which now coum'cts with V\ luulpcg takes Us 
Hupjilv from Indlau Ba.\, whhh Is an arm of an arm 
of the Lake of the Woods 

There is a notable phenomenon connected with Indian 
Bay Twice each year the waters are OTorturuod 
'I'bat Is. water from Itehtw will rise In currents every 
half year This Is dne largely to s scientitlc fact of 
tnncli Interest In general, liiinids become denser and 
denser as their temperature falls. Water conforms 
to this rul(! exfciit In the Interval 32*-89” F. <0*-4* C ). 


of the aqueduct was overloaderl and damaged Through 
the hrenks, dirty water and ttsh found their way 
Into the aqueduct Itself And all this is traceable to 
the peculiar behavior of water below the critical point 
Another interesting matter connected with the sonree 
ot supply concerns the measures taken to avoid dis¬ 
colored water In general, the bays which fringe the 
Lake of the W’otxls and contribute to It are highly dis¬ 
colored The reason Is that they receive water entering 
by small streams which flow through swamps and 
muskegs and bring along all kinds of material Indian 
Hay was no exception, its waters having been every¬ 
where burdened with the coloring matter. But Shoal 
Lake Into which Indian B$y empties is comparatively 
free from discoloration. This is attributed to the af¬ 
fects of time and sunlight As the dirty water of 
Falcon niver and Snake fJike was mainly responsible 
for the discolored eondltion' of Indian Bay, the water 


Til fact, In Winnipeg, small service mains freeae 
sometimes In June and July, at that depth." Nevsrtha' 
less, the cold from the air, penetrating down through 
the four feet 3t cover and through the andi of the 
aqueduct. Is unable quite to halanoe the npoomiiig 
beat from the Itusom of the earth. The water reniidiui, 
conse<iueBtly, at just abont the same temperature. 

Tbe aqneduct Is around 100 mllea long, b^ng of about 
tbe same length as the CatsklU Aqueduct It travenes 
a district that Is monotonously flat anfl only .Infre¬ 
quently interrupted by water coursea. Tlrm ts a mat 
contrast between tim two structures. 

For the flret nine mUea out tonn XafltoA 
aqueduct is laid in a out bavtog two slopes, beidi vary 
gentle. The gefltter of th* tw« is iMoct ihe bay. Ngt- 
oralty, a lazger section of tbe aqnednet bore woold M 
need here in order to pass the taUldS^flO^OftOsaUim 
(CoftttMiM page dM) 
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Ap^i tm 


Ftm ^ntmUlPnimp 

I N ttof to »da to the worW’B d«- 

pietod Aaftt* of coffliserolal voMela, 
jwveral tuitions have taken old waMhlpa 
la hand and have tnntafonned thetn Into 
merdiaat ships. In this couatry the 
truioer “Boaton," of the famous “WtUte 
Hqnadren" was thus cbauffed; the French 
have done the seme thing with the “Dupuy 
(le IsMne"; the British transformed a verl- 
tqbie fleet of their smaller extemporised 
naroraft into merchant ships, and now 
the Qermstns have tried to make a serv¬ 
iceable merchant vessel out of the old 
lifoteeted cruiser “Oeflon." The ship, la*- 
fore and after, is shown here In two pho¬ 
tographs. 

The *'Oefloii,'‘ built In 18118, was a small 
protected cruiser of 3,760 tons’ dlsplaee- 
loeot. 8be was 8'JS feet In length on the 
waterline, with a beam of 412 Vj feet and 
a maximum draft of 2114 feet. She bad 
a protective deck at the waterllue, cover¬ 
ing the vital parts of the ship, and her 
armament consistMl of ten 4-inob guus, 
six d-pouuders, several machine guns and 
two above-water torpedo tubes Her mn- 
chlnetT Included two sets of triple-expan¬ 
sion engines, driving two pmiieUers, anti 
steam was furnished by six double- 
ended cylindrical boilers With 9,000 
horsepower she made alwut 20 knots 
speed. The two photographs show how 
greatly changed is the profile of the sblji. 
The carved ram has disappeared: a 
straight stem takes ita place, and the deck 
and hull structure have been faired out to 
meet it, thus giving the ship the bow of 
a typical commercial vessel. The top¬ 
masts have been removed; but the steel 
lower masts stand as they were To se¬ 
cure sufficient deck room and hold spaco, 
the three smokestacks and the bridge, to¬ 
gether with the guns, ventilators, ot 
cetera, have been removed and a new 
bridge has boeu bnilt well astern, with a 
single smokestack abaft of It The ten 4- 
Inch gnns with their gun mounts are gone, 
and as the boat now rides the water It 
wuUhl take an expert eye to detect that 
she bad oitce Itceu a warship The posi¬ 
tion of the present smokestack would sug¬ 
gest that the whole of the original boiler 
and engine room plant has been removed 
and new motive power Installed lu Its 
place 

Am a rule It is not found to be a paying 
proposition to attempt to turn warships 
Into merchant vessels, the amount of 
cargo space In the reconstructed ship be¬ 
ing too Umliod to render such vessels 
successful freight carriers 

Mechanical Hired Men 

T HR mechanical genius of a California 
rancher is responsible for the Incep¬ 
tion of the most marvelous mediauicul 
system for feeding live stock in use sny- 
wbere in the world, Mr, F. K. Lewis of 
the tMamond Bar Ranch, Los Angeles 
County, Is producing beef and pork on a 



The German cmieer '^fion'’ ae she looked when devoted 
to warlike uees 



Made over Into the freighter “Adoif Somerfeld,” she would hardly be 
recognised as the same ship 



The gasoline locomotive and the automatic dump car that make it possible to 
feed stock by machine 


large scale on his 8,000-acre agricultural 
project To simplify the labor Involved In 
feeding the thousands of cattle and hogs 
which he raises, he la utilising a uoveL 
nilulnliirc railroad system and original in¬ 
ventions in the way of a gasoline locomo¬ 
tive, « special hog-fecdlng car, cxtraordl- 
nnrv cattle fetsling c/irs and n unique 
(ar (Ipvcioiasi csis-claJly for the whltc- 
wMshliig of farm buildings and disinfect¬ 
ing of the hogh 

Frciiii a dofiiuct railroad company this 
HiicccKsfiil and pmgresslve rancher piir- 
cliascd an 18-ton slcara locomotive and 36 
stiiall flat cats ns vvell as 6 miles of stan¬ 
dard gage tra(k He so nrrange<l his 
.Minis and live stock Imildlngs that space 
was iillowcrl for the laying of track along 
all cciitinl alleys His bogbouse which 
Is 1,ot)0 feet long and 20 feet wide Is the 
largest in the world It has Individual 
farrowing iiciis for '260 sows The rail 
road tiiick passes through tlie ('enter of 
this biiUding Mr I.ewis has devised a 
special tank feeding car by placing a 
1,000-Bnlhm wooden tank on one of the 
Hat cars He has provided a series of 
centrifugal paddles In the center of this 
lank which are kept in motion by a small 
6 horsepower steam cnglue at the front of 
I lie ear They keep the feed agitated and 
well stirred I'be locomotive Is oiierated 
by n [lensloncd engineer who Is too old 
foi active railroad service Tlie f(>«>d Is 
haubd out on tlic second story platform of 
the leedhousc and dumped Into the top of 
ihc tank Siraultaucously n 2-lnch stand- 
pipi* siinnkles on ter over the feed and re- 
dines ii to a sloppv consistency The me- 
ihniiical agitator eom|iletps the mixing 
proiess The feeding train la then bended 
lit n Sliced of one uilJc an hour down the 
ftH'dIng iilley One man o]s>rale8 a spi'cial 
lever vvlildi oiiens and closes a 4-inch ox- 
iciidnlile hose arm at the Isittom of the 
tank vvhUh Is ('quipjM'd with a hooded 
no7gle nnd which de|)oslts the feed In the 
ludlTldiinl troughs in the front yard of 
each hog An automatic gate dlreclly over 
each of these trouglis is operated by an¬ 
other ntteiidant bv means of a mc'chnnlcnl 
trip, As the feed is being deposltt'd in 
each trough which is outside the Individ 
ual hog lot llic' gate Is etosecl and the 
iinimal enunot get at the* feed When 
the* trough Is full, the atiendaiit trips the 
Irlggc'r and the gntc- swings out at the 
bottom and rests ngainst tbe outside wail 
of tlie trough nnd provides room for the 
hog to Insert its siicnil nnd eat All those* 
cipernlions arc done' in the tvvinkling of nri 
eve' os the tank car steams slovvlj along 
the allc'v Mr lyewN is now working on 
an iiiiiomntic metlusl of tripping the dif- 
ferciit gate's so as to elimliinte the scrvlt'cs 
of oiic' man on tlie feeding car This 
raetlccal permits of iwo men feeding 5,000 
hogs ill (50 minutes, a reconl which prora- 
isi»s to stand for many years 

A numtier of the Hal cars are fitted with 
(t'oaflnacc/ on pope SUS) 
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Al>ril 80, im 


With the Engineers of Industry 

A Department Devoted to the Physical Problems of the Plant Executive 

il ti> till ,1)11 ss iJif ti, U'otkt w(iriai/i-rs, production enyineei)), and all other executives seeking the maximum efficiency in carrying on their 
il, /ID'imtnl a ill ivdeavot to answer all guesttons relaling to plant equipment, factory management, and industrial affairs in general. 


Chain Blocks and Trolleys 


iilic iipplliiilltm A tApunl cMiitiiilu of 
ihli iipplKafioii In tlmt of tho I'ortlaiiil 
(’ompaiiv of rorlland, Miilup Two 
loiiTo^or^i ^\hich tlipj hail oniprod Nome 
lime pro\ioiH, oil hod after their stor- 
iiKo pile eoiitniiiinK toiiH tif csjHl 

hiid iiiukJiI Hre I’.y wiraply tiiridii!! over 
the coal. tIniB kImiik It a ehiince to pool, 


'\ainplu of ouKhh ^^etIed hefore Injtiig the eement 

e I'ortlaiid toji eont, which nIiouIiI be comiM)sed of 

line Two one pan miiciil to not over partH of 

lered Nome clean, cours<‘ Hand, applied 1 Inch to 'Z 

their stpr- Inehcs thick, dependluK on conditions 


.liter lire laaits phnInK Balt Wnl 
lliroinrh twin iior^leH Into the fire ii 
dered the peitnancnl ln»ti)llatloii iiNidc 

Moving the Sectional Steel 
Building 

I N oon«idcrlnc the slandardiKcd >. 

tional Kleel bnildine, stress Is s 
dmn tahl on the ease with which sindi 


iiK of liiniTy loads Is sUll lielne done 
intldiinled ructliods In many of onr 
iwlse proKri“isi\e plants 'I'ake Iho 
of the (Ks'ompHnylnK Illustrations 
Instance Here Is a lase (ontainlnu' 


th<> load IS (pilekly 
hnistetl Into position 
and held safely susiioiul- 
«1 With tlie tndlev 
and overhead I-ticnm 
H.iNleiii the load can he 
qiilokly delivi'rcd to Its 
destination Indoiien- 
dent of flfsiritiK condi¬ 
tions, up out of the wav, 
tho overhead system 
(onserves aisle spare, 
requires less labor 
and multiplies delhenes 
many tunes ovei other 
metbods 

Snell an Instiilbition 
Is not unduly espcjisive, 
yet It lepajs its cost 


ported for the reason that such a fea¬ 
ture does not enter Into the oinniifni ■ 
tiirer's mind eMcpI on rare oirusioiis 
An Imnieiisi' sisdional st(>e) bulldlue, 
iiidulv a thonsand fisd lonir, was erei tisl 
In till' I' S N'avt 1 leparlnieni at the 
lord SbIpbiiildiuK naiit, Hetndt, Midi 
Tins biiildiiiK bus now bi-en laken down 
and sbipjied to ll.iinpton Hoads, Vn , 
Wben* it Is belllK um>u etid us throe 


iver A Telescopic Hoist for AU Jobs 

■ool, ff'*' haiullliic of fish barrela and 

It, r other refuse there Is often need for 
nter siuiie form of hoist that Is availuhle 
len- when wanlisl hut out of the way durlni; 
css idle moments WorkliiK on the tele- 
N<opii principle, theie has been developwl 
an Insrentons liolsf which may Iw iimui 
for lonerliDt and inisljiK ash barrels, 
M-e hnifs. hales, (iirhois, pans of machinery 
Hci- and other loads under l.iMjti pounds Tho 
•I, a iipritdil stuialnrd of the liolsl may be 

!,i,s ralsisl or lowertsl hv means of a hand- 

fpa- opeiaUsI wliKdi, while the eahle, travel- 
fii,. iii>r up throuKli the hollow stondiini and 
iiiih swIiiKiiiK arm, is (out rolled by an elec- 
lue. 'lolst 


Weight of Ash and Various Kinds 
of Coal 

I N tuklnc lineiitor.t of fuel stocks, or 
111 esiiuniiliiic 8ti£i“s of bins for a 
(-iven qnnnllty of fuel. It Is often neeos 



The old and the new way of handliitft heavy toad* i»the plant, showinir how the tabor of four men can 


with wdileh this btilldlnK and other eoropnnying table whleh npjieared 


dally turning to lulmr-Min lug de\lces In 
order sflll further to lediue their pro 
dnotion costs 

Fighting the Coal Pile Fire 

M ATKIIIAL-HANPLINO machines 
ar«‘ being used to an ei er-lncrcns 
log extent for the handling of loal In 
deed, if apiiears that there Is perhaps 
no belter way of oiieratlng a coal pile 
than by the use of one or more of these 
material-handling machines, with their 
long iiower-driveri belts that can tw In 
stalled anywhere and plaeeil at anv 
angle for raising tout from one level to 
another 

Now every user of coal In large quan¬ 
tities knows that this fuel deteriorates 
If left standing for a protrnefed period, 
and that the most practical method of 
preventing detennratlon or even eoufla- 
gratlon la to keeti the ennl stirred up, so 
to speak In this connection the ma¬ 
terial-handling machine has a very defl- 


slmllar structures have lieen taken down 
and re-erec-ted with Kill per cent salvage 
Is H strong point in favor of sectional 
sieel Imlldings 

Hollow Tile and Dry Floors 

W ITH Its non conducting air cells. 
Its densllj and low ahsorittloii 
Millie, hollow tile Is said to provide an 
(■neetlve Insulating blanket for Irnse- 
nieiil doors of factories Hollow tile 
gives a warm, dry door. Which in turn 
ichiilts ill a snnltarj hiisement for the 
faetorv or home Moreover. It is eqo- 
iiomo al 'I'he large, light uults are 
casllv handled and qniekl,v laid I<'irst, 


the -Itncrlcoa t’ontrnvtor, suiiiilles the 
neevled information In a convenient and 
concise form 


Ash, clinkers and cinder 1,700 2JW 
Coal, aiilhraelte, lum|) . .],87S 2.18 
Coal, anthiaelte, broken .1,782 2,24 
Coal, aiilhraelte, egg .. 1,758 2.28 
Coal, aiitlirueite, stove . 1,788 2,3 

Coal, niithrailte, chestnut 1,083 2.4 


the ground Is leveled so that nl' rtdgvs, Coal, nrithraelte, pea ..,.1,640 2.48 

lumps or depiessloiis are eliminated. Coal, hltiiminoas .1,600 2.66 

Then a layer pf cinders or broken atone Coni, Cumberland .......1,460 2.78 

is iiiit down and eoveml with a thin Coni, runnel .1,860 2.04 


Coal, hltiiminous .1,600 2.66 


riorates la.ver of sand This is all pitched to 
period, floor drains The tile Is then placed ipa 
‘thud of the sand cushion so that It 1« as firm '*s 
eoufla- when Imbedded In the mortar joint In 


Why Mechanical Stokera Pay 

C OMBUSTION rates up to 60 or 7{ 
pounds of coal per square foot oi 


Imbedded In the mortar joint In pounds of coal per square foot ot 

instruction These tile shonld not grate iver hour are now attained in 
r teeter when walked upon The stokcr-ftred plants, and single stokers 
; ot the hollow tile floor Is thor- with area* of 150 to 200 square feet 


are now In ojieriitlon. It Is this high 
(omhustlou rate and large grate area, 
together with modern ash handling 
eqiilimient, that has made {vosslble the 
economical operation at high 'ratings of 
tho large hollers now hecvimlng common. 
Ash cllsiiosal Is one of the Important 
problems to lie met In the opv'ratlon 
of large units It has lieen estimated 
that the ash content of coal burned un¬ 
der hollers In 1920 was from 10 to 20 
lier eeiif greater than In previous years, 
this inereasisi ash eniishig much dlfll- 
(iilty and, In some iiiMtances, limiting the 
boiler output 

Better Gla^ for Daylight 
Lighting 

K NOWINt! ihe Importance of greater 
conservation of daylight, research 
work of a leading wire glass maunfav 
turer has hoen directed toward the pro¬ 
duction of glass with high diffusing 
pviwer 8luce great areas of the side 
walls and roof of modern factories arc- 
built with sti'ol sash and glass. It has 
been the aim of this mnnufaetiirer to 
provide a glass that would handle day¬ 
light to the iK'st advantage. 

_The result Is in the 

form of 0 new wire 
glass, every svjuare Inch 
of whleh has 900 
prisms that Hiii)<>ar like 
tiiiv corrugations 
Their shape and alia* 
have lieeii sclentlflcally 
determined to promote 
diffusion The United 
Stall's (lovernment used 
over IHO.tXXl siiunre feet 
of this new glass for a 
single building, and the 
new glass Is attracting 
much attention wher¬ 
ever If Is being Intro¬ 
duced 

Some Causes of 
Accidents 

A STUDY' of the causes 
of 226,707 aecldenta 
I be saved which have occurred lu 

the plants of the United 
States Steel CorjKiratlon shows that hut 
4 94 per cent of the total numlier, ex- 
cepllng those In eonneetion with over¬ 
head electric cranes, were due to ma¬ 
chinery causos While no doubt till* 
very low percentage is ttie result of tho 
pniteetlon afforded by the mechanical 
safeguards Installed by the aiihsldlary 
companies of the eorjairatlon, the acci¬ 
dents represented even by this hrw [ler- 
centage do not Indicate that the ma¬ 
chine* were not projicrly guarded, for 
employee* do get hurt through their own 
carelessness even though the machine* 
are equipped with safety device*. 

Hand labor cBu*ed 44.42 per cent or 
nearly one-hiilf of all theee accident*. 
The conditions under which theae acci¬ 
dents occur are almoet wbdlly w’lthln 
the wMitrol of tlie workmen and are due 
largely to their cnrdewuietw. In analys¬ 
ing the cause* of any 100 accident* it 
win be found that at least 90 cif them 
might easily have beon prereHted. 

Aside from the 44.42 per cant caused 
by hand labor, the carporatlon’s record* 
indicate 4.84 for machinery, 14.76 per 
cent for the mine*. 450 for railroad*, 
7.18 for bums. 5.10 for eyea, for 
fall*, and 11.80 tor all other cauae*, 
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tlie* Wood-laming Loco- 
motii^e Up to Date 

W E arc apt to think of wood-lmmUig 
engines as of the days “before the 
war” (the Civil War. of course) and, as a 
matter of fact, they practically disap¬ 
peared during the late seventloa. At the 
present time a few are running In this 
country, but they are mostly In lumber 
camps where coal Is not available 
ghe scarcity of coal which has pre¬ 
vailed during recent times has been a «e 
rlous problem to many railroads far re¬ 
moved frt>ra the mining centers, and. In 
the case of some South American coun¬ 
tries, whert coal has to be Imported, the 
employment of a substitute fuel has be¬ 
come Imperative 

The management of the Sao Paulo Rail¬ 
way of Bra*n has met the situation by 
what might api)ear a step bactward, but 
which la, In reality, a bold and practi¬ 
cal solution of the problem 

The accompanying lllnstratlon shows a 
remarkably handsome and well designed 
locomotive uow hauling fast paswngcr 
trains between Sao Paulo and Ulo do 
.laiiclro. It Is of the 4-0-2 or "PacHlc" 
type, and the neat appearance and high 
finish of the engine are strongly suggestive 
of Rritlsh practice 

There is no outward Indication of the 
engine lietng a wmsl burner, except that 
the tender Is stacked high with the neces¬ 
sary fuel ITie extension smoke box N 
provided with a spark arrestor so that 
no change In the shai»e of the smoke 
stack has be<*n necs'ssory The present 
writer rememlwrs the enormous “balloon” 
stacks on our old w(kxI burners The 
diameter of these stacks sometimes 
rivaled that of the boiler, and, ns their 
spark catchers were more or less Ineffi¬ 
cient, they scstfered showers of bright 
siinrks on the adjacent land, causing many 
flres Some old railroad meti who wen> 
firemen on woml-burnlng engines In by¬ 
gone da,vs are still living They affirm 
that, with small fire boxes and short Itoll- 
CTS, these engines blew out much fnel 
at the stack, which emitted not only 
sparks but flame, causing the top of the 
smoke box to l»ecome red hot Further¬ 
more, when hauling a heavy train the 
fireman's Job was a lalmrlous one, as the 
fuel burned away rapldl> and the fire 
box had to be kept lltenill.v filled up to 
the fire door It was often necessary 
to employ on assistant fireman known as 
the "wood passer” whose duty It was to 
<'arry the wood from the tender and 
pile It on the deek ready to the fire¬ 
man's hand 

Rut with a modem locomotive fitted 
with a water-tube and fire brtek arch and 
a correct proportion of Iwller and fire 
box, there should be no serious waste of 
fuel: so that the task of firing the Sao 
Paulo engine under notice is not so la- 
horloui as would naturally be exi>ectod 

Meftsuring the Flowability of 
(terete 

F or determining the flowability of 
concrete or mortar mixtures to a 
more certain degree than mere estlrant 
Ing by eye, judgment or feel, a device has 
b««n perfected by the Bureau of Stan¬ 
dard*. This consists of a metal-covered 
table t(v which can IkT raised vertically 
by a cam working at the end of a ver¬ 
tical post, T^e table top Is attached to 
the top of this vertical post, A bolt at 
the lower end of the abop regulates tb<j 
height of the drop. 

In meajwirlng flowability of a given 
mixture of eomarete a mass la molded at 
the center of the table In a sheet-metal 
mold. The mold ha* the shape of a hol¬ 
low frnstjmm of a cone. By slight tamp¬ 
ing the teiitts oompletely ftlla the tom and 
the form la withdrawn. By dropping the 
table Iff time* through a distance of % 
Inch the mnsa la flattened and It U osu- 
ally fwind that It spreads concentrically. 
In making the neaiwenent to compute 



Wood-buming locomotive that hauls fast passenger trains between 
Rio de Janeiro and Sao Paulo, in Brazil 



How reinforced bars are being used on the concrete roads of California 

' i. 



Getting a numerical value for the “flowability" of concrete 



the (lowability two illiimetcrN at riglit 
uiigk'H to ciK li other arc mcasurcil If Ibe 
illfleieiicc Is uppiireiit the long uixl short 
iIlKtancen are measured A sclf-reaillng 
eallper Is nse<l ami It Is graduated ao 
that the sum of the two rcndingH Is the 
laliie for (lowalalitt The \Hlue ma\ 
also be (abulatefi bv dividing the dlame 
ter of the new mass by the diameter of 
the original mass before agitation and 
uiultlplvlng by 1(K) 

'I'bls de\i(e will aceurately measuie 
(oiiHisteiav of a eoncrele, mortar, eement 
oi lime )>nste for all eoiislsIerieU's vari 
mg from dr.v masses having n slight feu 
deiie,\ to flow or ehange shape when 
H( ti'd mioii b\ evteninl torees to those 
ulikli aie HO fluid fliat water will flow 
awa\ fr(im the eoarw aggregate 

The Reinforced Concrete Road 

F '^OltTX miles of eoiuKUe roadway has 
k«sm laid reeenth la exiierimeutlng 
With the use of relnforeliig bars The 
(ouerete liase Is reiiiforeed with %-lneb 
deformeil sipinre steel liars which are 
pliiKsl transversely on l.'t-lneh centers. 
I'or the minimum outln.v of steel this slw' 
ami spacing meet the najiiirements of 
maximum bond across the longitudinal 
.'iniks If aiiv ernfking (X’eiira It has 
lieen foimi) tJiat shoulders of roads as nnr- 
low as the I'i-foot widlb'i which are lieing 
laid so widely In t'niiforiiin now are worn 
down ((idle raiddl.t Where transvewse 
(riiiks naidi the edge of tlie mail It 1ms 
been found that trlangiilnr wwtlous will 
lave! out By using a longitudinal run 
of fg-imb bars tbese points are slreiigth- 
eiied Tbesi' loiigltiidimil rials are laid 
with the joints alternately Imttisl and 
I'lliped and Ibe butt Joints are brought 
half wav between the adjacetil transverse 
reiiifon mg bars 

'l'bes(> leinfordng bars nie pineed In the 
center of slab ami several ways linve 
bis-ii tried siieh ns tlirusliiig them down 
from the top or pulled ufi from the hot 
tom where tbe.v were laid liefore pouring 
'['he most satlsfaetorv methivd so far 
used is by siiiiportiiig the bars al the 
firoper height by stioir lengths of pipe 
ami the pipe is withdrawn as the <•011- 
erete is iioiired On u Ti foot pavement 
two short sis'tioiis of '2 null water pits* 
till siipiioiting the steel Kids at approxi¬ 
mately one-third of the ilistiinep from 
eadi edge are used These sei lions of 
lil)H' ate fastened to tlie com rele mixer 
bv wile or ebain and (be ml.\er moving 
along pulls the pils-s also 

The longitudinal rods are siipiiorltsl 
bv books hung on (he headers or bj short 
pleis's of 2 hv 4 in wliuli a slot is 1 ut 
wlilih holds the rod at llie jiroiior height 
11ml distame fioin the edge of the ]iHve- 
iiieiit The wood bps ks are movv-vi along 
as the paving iirogri'sses The ends of 
the liaiisverse rods are bent and hooked 
over tfie longltudlual burs and securely 
wired (in wider jiavementH than the 
standard It Is eu.stomarv to use four see- 
llons of |)liie fasleiiwl together In a rigid 
fan shniie arrangement Bo that the rmis 
will be held In iKisItion until the eonerete 
Is poured 

Making the Future Floor Serve As 
Temporary Roof 

T he eonstrnilkm shown In the aecora- 
lianyliig view Is typiial of wliat is be 
lug done tlirongliont the eoiintrv under 
present eoiidilions, namely, building with 
a view lo Hie future Here is a ear barn 
building one story high with a roof that 
Is 10 constitute the floor of the seisniU 
storv when traflie reiinirements wnirrant 
the hnllding of a sisxind storj It will 
be noted that this floor will he nrrnngetl 
In the form of pits, jierndttlng workmen 
to ge( under the ears, and that the con¬ 
crete reinforcing rods are arranged In 
rows to form the pits and track Buptiorts 
In the nii'antime the concrete has Iveen 
given a waterproof coating to make tho 
temporary roof Impervious lo rain 
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Inventions New and Interesting 

A Department Devoted to Pioneer IVork in the Arts 



Applying gpecial roller bearingg to 
the axlew of railroad cars 


Saving Railroad Power with 
Roller Hearings 

T im ImkIi Dpcintiiiu (if mil mil 
llllldh lllllul llllM' iiiuloiiliU'illv 
|il'mu|itf“(l nil ijncMfiii' to '•hkbi'si the mm 
(if Killm lieiiriiigs im mIiiiwii In tlie iii- 
((iui|itiin Ing illimti iifimi 'I hiv siicmiil 
riillcr lieiiiiiit; iilliK lieil In llic ciiil (if the 
lixmil (III ii\l(', (ilivliiiivlv it‘(lii(c>( fiK- 
tlmi til II iimrUed I'Mmit In fuel the lii- 

^('nt()l (liiliim Ihiil II tiiilii ('(|iil)i|)(il witli 
Hiich Killci li(iiilM(f' cITcils n 'mvliiK (if 
Till jier ('(ml in the liinllM' )i(i\V(>v rcililired 
lull this ■x'lmi'' til tin iiii nstniMUjniit 
cliiiin At inn niti ii mi ni|iii|i|in(l wltti 
giK'h I (dim liniiiiiigh iind rn|irnKnntiiii: <i 
liiild (if Hi\tnnn Inti'- Min |iiiNlind nimit.' 
In linn uiiin diiiliit; ii i(’(nnl dcnidUKtrii 
Hull Amitlini illlMllltllKn (if thlN (In- 

... Hint the nvlnx liindltK' Mclf Itlliri- 

cntliitr indiilinif Imt linv tinnhlni 


Automobile Valve Gtinding by 
Motoi 

W )') illiHiintn II (I'M (’dinnnimit 
miitdi di'l\nil \ niln-grlnder Mhicli 
miBbt rn Hike ii gdiiil dnnl nf thn trontiln 
diit (if thl'- timildnsonin diinrntion It 
M'ill Im snnii Hinl fiu tin; tlin Erindinu 
tiidl, Hin null hinn iiininN ii (Irculiir 
(hunk Mltti II hiiln in it Tlin vnlvi^Ntniii 
Kons thrmiKli Huh tinln mid Is held hi 
idann h^ tiliniiiK thn knurled sirew dii 
Hie fur end of the iliiuk. nlnidst hidden 
from ^le«' in the iiKiiiin 'I'linn liy 
metiiiK of th(> M iiln iin Ihn litlle liihlc thill 
itirrlns the nhink mid ii iintdi un Hm 
upper siirfnnn nf Hu' Hcnii (in iiliir iirn 
tiilinrannn from the slund thn uinnlilni 
set fur Hill dnsirnd niiEln mid will 
m hid rim vnlvn unnuiiitnH in HiIh mmln 



A quick, easy and accurate valve- 
facer 


A Radio Receiver fw Everybody 

tnojl I'rmun (oines the tiny radhi 
reeelvIUK set Khuwti lu the aei'iiuiini 
iivlnB IlliiHtnitlon This recelvlnc i«d 
((insists of H Inh^ihoiie receiver of tlie 
Miiinh-niise type nil the liack of whieh m 
nidiuitnd H ninlH-eontact eryalal detee 
1(11, iiH well ns n (Hilloetloti of aereasdrlns, 

Tlin diminutive receiver may Ih‘ coii- 
nnnted li> lucmis of the flexible Jeads 
iKirmallj wonnd on flat Hpoola, to any 
dlijnnt ttmt is nt all suitable aa an aerial, 
mid td >1 “griiund " A fixed (simlensnr. 
hIuiwii nt the right, may Im (‘outienfnd 
III (iniiiltel nr in serb's with the Icle- 
phonn and dcli'ctdr lumblnatlon. so ns 
td \Hrt the wave lengtli of the nm(‘l\lnt 
ilinuit IId\ve\’ei, it is well to mentldii 
file fait that a slmiile receiver of tills 
kind (ipnrati's on a hrnad wave length; 
that Is to sa.v. It r('cclv(*« Kigniils of all 
wave lengths Mithin wide limits 

The mullimontai t detector, contaiiuMl 
In the brass casing on the hack of the 
teleiihone receiver, is an ingenious dn- 
Mcc Ten line Mires proas on ten dif 
ferent spots of a galena crystal: and the 
ten ttires are coumsttsl to ten (‘ontani 
isilnta of a switch Ry turning the 
H\\it(h fiom one (HrtifiKt to anothci, a 
dlffernnl spot' is schs'ted, until the 


hnst "spot” Is found R.t unscrewing the 
I rtiss casing cap and turning the cup 
iiiuiaintng the galena crystal, ten new 
spots" mii\ he hninght Into play The 
tension on flic civstal may be varied In 
tnniing the brass casing collar 
This siinidc lecelver Is esimclallv in 
leiiihsl for the reieptloii of time signals 
In JewcleiK and others interested In 
meurate Hrac Radio stations through 
(lilt the world are seiidiiig time signals 
(Ini In (lav. wlihdi may lie llifereepted 
diei a wide area liecnusu of theli great 
pdwei .SiK h signals arc simple and do 
not nspiire a knowltslge of the eode 

Omnibus Stability 

Xll riding BB a passenger on the top 
(if one of the double-decked Imaes 
used In New York and London may 
sometimes feel that he occupies ft dan¬ 
gerous position should the bus tlji over 
'I'lie (hniices of this occurring have been 
unaly’Kcd recently In a Brltlah puhlica 
lion, The Ent/Incer. and the conclusions 
reached In the article, of which this Is 
a digest, should give the passenger who 
likes to take the breeses from the top 
of a bus considerable satisfactlcm. 

Taking the ordinary design of motor 
omnllras used on the Ixindon and New 
York streets, we find that It la a ve¬ 


hicle Weighing, In service cimdltion. some 
li.lfiO tamiida, of which weight a little 
over 04 p<'r lent Is In the cbasals. It Is 
capable of carrying, without overcrowd¬ 
ing, thlrty-Klx iieople, representing, on the 
average, a load of 0,4fX> ftounda, so that 
when fully laden the vehicle and those 
on It weigh something in the neighbor- 
ho(si of 6% tons. Its renter of gravity, 
in service condition, hut without load, 
lies low down being only abont 
Indies aliove the road surface, or Just 
a little alrove the level of the tops of 
the rear wheels The gage of the 
wtnsds lieing TO inchea. It follows that 
the vehicle will recover Itself If It Is 
tlppid up until the rear axle Is lying 
at :i0 deg to the hiwlxontal. 

IVlieii the omulbns is fully loaded the 
center of gravity riw's to 62 Inches 
above the road surface, so that In this 
(suidltlon ihe maximum heel from 
which the vehicle will recover Itself Is 
JlHXj deg These flgures do not take ar- 
(Xiuiit of the fact that the body Is 
inoiintiMl flexibly on the chassis. In an 
actual tost the yielding of the springs 
perroittrsl the vehicle to be tipped, when 
empty, until the center line of the body 
was inclined at 46 deg to the verticle 
11 will be neeu. then, that the slabillty of 


u motor omiiibiis cmpt.i or fully loaded is 
(onsidernble when vehicle Is stationary 

When the omullms is lu motion tbe 
anglch of heel mentiniied above are a 
measure of its stability so long as Its 
(sntrse Is a straight line, and Indicate 
the miignitudc of the "bump” in the road 
rrsmlnsl to upset the vehicle Thus the 
w heels on one side of the (tmnlhus could 
lise off the road surface nearly 8 feet 
without entailing the upsetting of the 
vehicle Humps of this description ran 
be ruled out of eonslderatlon. 

The erltlcnl tost for the Stability of 
the \eiilcle arises, of (xiurae, when c*n- 
trlfiigiil force conies Into play during 
Hie rounding of a corner. Taking 
feet as the radius of the curve and 7 
miles (HT hour as the sliced when round 
lug the corner—both flgures being on 
the hcvcre side—the uiMiettlng force on 
the fully loaded omnlbua works out at 
T,!!!.”, Ill /ft The righting moment of the 
vehlele Is 42,436 Ib./ft. 

A Speed Indicator ComWAing 
Stopwatch and RenrtttfibMi 
Coonter 

A new vurk numofaetonKw^M de¬ 
veloped a devlee for omuittMeBMd 
over a period at three sectond#'^t%i Itt- 
tegrotes the result and glvtt the tafor- 



Complete radio receiving set especially intended for jewelers and others 
interested in receiving time signals from Government stations 



matlou sought lu terms of revolutiutM 
|ier minute or yards per minute. The 
timing, by use of this device, is obtained 
automatically After connection has 
tieen made with a machine, all that is 
necessary to obtain a reading Is to press 
a large button When the contact la 
made with a shaft the spindle of the 
Instrument runs freely until tbe button 
is pressed down and released. The 
spindle is automatically freed after the 
device has run three seconds and tlie 
hands remain In the reading position. 
By pushing a small button the hands 
may tie brought Iwok to aero. 

ITie Instrument can lie operated In any 
IKialtlon and has a range from 1 to 10,000 
levoUitlous per minute The long band 
iiidlrutes speeds from scro to 1,000 revo¬ 
lutions i>cr minute nwl tbe short hantl 
ruiinlug over a seiiarate dial counts the 
number of thonsands. Either revolutions 
lier rnlnuti* or vards per minute may be 
read directly on the dial without requir¬ 
ing any mathematical calculations. Both 
tbe large and small dials have a second 
set of graUnatlons In red to Indicate 
sjaasls In yanls per minute 

Keepii^ the Trotuerg io Correct 

Shape 

F ltOkt Kngluud isimes the simple yet 
effective Idea shown in the accompa¬ 
nying Illustration This device, Intended 
to keep trousers In a smart condition, as 
our English friends put It, Is the iuveu- 
tlon of (1 I’aruell, an ex service man It 
Is made of featherweight rust-pnaif 
metal, and fllR Into the cuffs of the 
trousers, giving them tbe correet Bond 
Street set-np over the shoes. This de- 
vUe appears to be a fit companion to 
other devices of the same category, In¬ 
tended to give a deftiilte shape to soft 
hats and also to coat collars. 
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Coali. 

idatHttfei from 9V Hi) 

MaAor mt «t*wl atorwe <uul taaa- 
dllns. tfa« otber liand, brlqnetiac tbe 
untiwKia^ l$pilt« wlU> a binder Is coainer- 
clally titQbtbldT« becnnse ot the expmae 
Invoif^ ta Tiew at the low grade of tbe 
raw foal. It was beeanae of this that a 
sjrstei* of drrlng And carboalalng had to 
be derahq^ whtdi wonld pro<tu(.« a sub- 
stanoe isndtng Itself readU;^ to processes 
ok briqaating. 

Tbe tACboniaed lignite Is said to bear 
somewhst tbs Same relatlou to tbe origi¬ 
nal material that charcoal does to wood, 
HtHi tbe reaoUant coke contains about 
double tfad amount of fixed carbon that 
would be found In a like nuantlty of raw 
lignite. Thwefore, with Its combnstton 
value thus Improved the «*e Jtwitlfles the 
price of a suitable binder. 

Tbe practice Is to mix the carbonised 
material with a binder and then to sub¬ 
ject It to uompreaslon In a briquettng ma¬ 
chine. In this condition, however, the 
briquets are not waterproof, and to make 
them ao they are heated sufllciently to 
cause the binder to coke. The Canadian 
Investigators have spent n good deal of 
time In fixing upon a snitable binder, be¬ 
cause they rocogniae that this factor 
would be an important one In making tbe 
whole undertaking Indiistrlall.v practica¬ 
ble 

Coal-tar pitch Is an excellent binder, 
but thnt substatice la by no means cheat) 
In Canada, and the amount available there 
Is rather limited. Hnlflte pitch, produced 
In the manufacture of i)aper pulp. Is at 
band In Immense quantities. This liquid 
Is generally disebarged ns waste into the 
waters near pulp mills, and ha# lieen re¬ 
sponsible for the poisoning of the fish In 
the streams This pitch provides a thor- 
onghly aatlsfactory hinder 

The Canadian Hesearch Council sapient 
ly pointed out three years ago, liefore the 
Lignite Cttllxatlon Board became active, 
that the road to success In tbe hriqueting 
problem Is strewn with the wrecks ot 111- 
(■onoelved attempts to do this a;>pnrently 
simple thing—failure resulting from 
either Ignorance ot what had been done, 
lack of technical exj)erlence, or shortage 
of money. Therefore, the Lignite UtHlxa- 
tion Board obtained the generous appro¬ 
priations already mentioned, and with 
this fund In hand, and with a wealth of 
expert assistance, It was relatively easy 
to settle upon a proper line of procedure 
and then to start the erection of a plant 
of ample capacity to operate on a com¬ 
mercial basis. The Board Intends to dis¬ 
tribute Its output through the ordinary 
channels of trade even though working as 
a goremraental institution As explained 
omcially, ‘‘In It# relation toward business 
Interests, the Board has the power of an 
incorporated company to buy, sell, make 
eonttucts, hold property, etc. In Its rela¬ 
tion to the Covernment, It Is a trust, hold¬ 
ing and exptmdlng fuads provldml by the 
(lovemmenti and Having power to bold 
property In trust” 

factory at Bleofalt would have been 
In full swing months back bad not delays 
bean enconntered In connection with the 
deHrery of machltwry and building ma- 
tertals, Bvsn ho, the l!halrman of the 
Board, Mr. B. A. Eosa, reports that the 
works wlM be .produdDg Inrlqnets by the 
bcglnnlBg of tbe coming summer. This 
example ou the pact of our' neighbors to 
tbe nortb shouW prove heartening to us, 
and no dodbt Wljl sArve to strengthen the 
hand of tbe IT. S. Bureau of Mines in its 
ceasslegS efduavbrS to open up new 
soUi^ ot (mUb Mthtn mt continental 
lhaUs. tiff) years Mo tbe Bureau stated 
that UK uatldn’B eqal tOBOurces of all 
raidM iotaied mineable 

took vt po«M*A ot wbteto im^r 

tinm, W Marly Me-tbird, couabdeil 
of««^., fxt tia« liflllts 084,424,000^ 
«QM He 4a Vortk wM South Dakota and 


uertheastMu Utmtaita, while approximate¬ 
ly 28,000,000,OOO teas are In TMat, 7,404,- 
000,000 tons are In Alaska, and relattvely 
mualler quantities are in several of tbe 
Other western and southern states. Plain¬ 
ly, If these so-called low-grade fuel de¬ 
lfts can be transformed Into briquets 
substantially the equal of a corresponding 
Weight of anthracite coal, surely this met- 
omonihosls should be encouraged In every 
possible way 

I’be fact that should be held continually 
In mind Is that our lignite deposits are 
commonly found In those parts of the 
country where no other solid fuel exists. 
The average analyses of some of our lig¬ 
nites give the following valnes: 


North 

Arkansas Texas Dakota 

Moisture per cent 29.73 28.03 27,13 

Volatile hy- 

driK'arbons “ " 37 87 32 53 29.11 

FKed carbon “ " 23,95 .'h)4S 3<t 10 

Ash ... .“ " 8 45 8 41 7 00 

The Alaska lignite closely resembles 
that of Texas and North Dakota, and tlie 
sulfur content of the lignite In these 
fields rarely exceeds 1 per cent. 'I’lie av¬ 
erage hearing value la alsnit 7,500 British 
thermal units per pttund. The Arkansas 
lignite Is dlBtingnlNhe<l from the others 
principally by a higher percentage of 
volaflle matter, which yields large quanti¬ 
ties of oils and tars 

Fuel conditions in so-cuUe<l western Can¬ 
ada are nut radically dissimilar from 
those pre%‘aUitig tbroughoui our own llg- 
I nlte-))earlug States, Into wbloh we ship 
yearly millions of tons of bituminous and 
anthracite coals As the Bureau of 
Mines expresses It, tbe procedure l« ‘‘lltor- 
ally an example of 'carrying coals to New¬ 
castle’ The results oro high prlct's for 
both Industrial and domestic fnel, tbe Im¬ 
position of H great hatidicap on the indus¬ 
trial development of these regions, the 
tying up of mix b trniisiMtrtatloii equip¬ 
ment nf'tsled for other service, and other 
economic lost motion The problem there¬ 
fore Involved In the ntilUatlon of lignite 
Is not a local but a national one." 

Flnallv, by way of emphasis, tbe Bu¬ 
reau shows wliat la Uapitenlng in the ter 
rltory uaturnllv trlhntary to the Itakota 
lignite deiKwits Into this region some¬ 
thing like 2,000,000 tons of hUnmlinius 
coal 1# shipped annually from Illinois In- 
diaim, West Virginia, Kentucky, and I'enii- 
sylvanln The average haul is alaait l.tSHi 
tulles. 

If the Itguito In the Dakotas and Minne- 
sola were put Into atahle and aervtcenble 
condltinu, by means of carbonising ami 
brlquetliig, the fnel demand could be sup¬ 
plied with an average haul of lees than 
4(K) miles. Two years ago the freight rate 
was about four mills per tnii-mile <»u 
the face of It, If the fuel add power re¬ 
quirements of the area In questbra were 
supplied from tbe local lignite mines there 
would be a .yearly saving on freight alone 
of quite $4,800,000; And If this near-by 
fuel were used In place of tlie anUiriicIte 
and bltamlnous euala brought from other 
States, tbe movement of l.'iOO engines and 
50,000 cars would Is* avoided. The rail 
tonnage referred to does not, of course. In¬ 
clude tbe carriage of 1,500,000 bms of an¬ 
thracite which makes a goodly part of the 
trip to this region by way of the Great 
Lakes 

The Bureau of Mines ban at Its dis¬ 
posal an appropriation of $100,000 for the 
Investigation of lignite utilisation, and 
New Ralein, North Dakota, has been se-, 
lected for the site of a Government plant 
for large-scale carhonixing and brlqnetlng 
tests. This allowance seems inadequate 
In view of what Canada has done to pro¬ 
vide for the needs ot a far-less densely 
populated sectloOv Here In the United 
States the transportation of coal and its 
widespread distribution tnvlt* reflexes of 
a grave economic character oonoernlng 
pK^My twelve tlmips as many people 
as In tto case of the Domlnloa. 



ECONOMICAL 

PRODUCTION 


Lj'CONOMICAL production is, perforce, the ob- 
jective of the manufacturer, for on it depends, 
ultimately, his ability to meet the insistent demand 
for lower prices. 


To all machinists and metal working shops, WiLL/AMS’ 
“Agrippa” Tool Holders, “The Holders that 
Hold”, offer real economy in all machining opera¬ 
tions. They eliminate, at one stroke 
All blacksmith work on tools 
All waste of costly high speed steel 
All stocks of dead tools and steel 
All lost time of men or machines waiting for 
tools. 


They’re convenient, efficient, economical for Turn¬ 
ing, Boring, Planing, Threading, Knurling, Cutting- 
off and Side Work. 


Your dealer will serve you. Ask for Machinists' 
Tools Book. 

DROP-FORGINGS 

often cheaper than castings 
— always far superior — 


J. H. WILLIAMS <a CO. 

"Tha Drop^Porging Paoplm" 

BROOKLYN BUrrALO CHICAGO 

*• lUel»»v4U at. %B VwlcwB St. lOSS W. l«Otfe St. 

St. C»tKartn*s. Ontsrlo 
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I Recently Patented Inventions 

Brief Dtacripiioni of Recently PaienUd Mcchanital and Electrical Deeices, Tools, Farm Imphmtnts, Etc. 
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Becroila to WorlCs Btgg*est 
Hflh Show 

{Coiftinmd from page S^S) 

Hiich a wry tuimaa look that risltor# go 
into p«aU of laughter when they wUnees 
lilij antics. Then Uiere Is the mud iJuppy, 
H dog of the deep. With a set of curious 
liind legs to match those up In his bow, 
this specimen might pass as a marine 
version of the dachshund. 

The crew of the “Seahorse" hare also 
heed fortunate in securing some good 
siieclmens of that curious marine dweller, 
now rather rare, known as the seahorse 
Iteally It looks more like an InU-rroga- 
tlou jwlnt than a genuine equine In very 
olden days,‘folks hellereil in the exist- 
eiioe of a seahorse of tremendons size, and 
artists with active Imaginations made plc- 
lurcs of him, snorting on the wares This 
little fellow U all that Is left of him 
.Something In the pose of his head sug¬ 
gests that seahorses once wore check- 
reins 

One of the most vital needs of an 
aquarium such as New York's la proper 
apparatus for procuring Its living exhibits, 
AS dealers In live animals offer nothing 
suitable for such an institution The in¬ 
terest and value of its exhibits Uettend 
entirely upon Its success in capturing and 
transporting stieclraena In good condition 
Tlio method employed in transporting is 
quite as important as that employwl in 
capture, since specimens must arrive in 
such fvindltlon as will insure their sur¬ 
vival In captivity. In the transportation 
of fresh-water stock, the rough treatment 
involved In the use of shipping tanks, 
wagons and trains, is unavoidable, but in 
the case of marine stock, lietter metho<l8 
are now available. 

Tlie director of the Aquarium has al¬ 
ways felt that a Ixiat with a water com¬ 
partment has lK*en urgently needtsi for 
this purpose, and has often urged its pur- 
rhoac A public aquarium without a col- 
l(>cting boat Is in about the same situation 
as a farmer would he without a wagon 

It was not until recently, however that 
the Executive Committee of the Zoolog¬ 
ical Society finally authorised tlie con¬ 
struction of a well-boat to l)e used in 
making collections of fishes and marine 
ln^erleb^ate« for the Aquarium 

In making colleotlon of fishes in local 
^^:lte^s the Aquarium Is not entirely re¬ 
stricted to northern siKHiies The Oulf 
Stream, that great river of the (s-ean, 
tirlngs north every summer it host of 
tropical fishes, some of which liavc been 
recently brouglit In by the "Seahorse" 
The collecting field, since the Installation 
fif the boat, has tieen extended to such a 
degree and the work facilitated to such 
an extent tltat the Aquarium will soon be 
aide to secure and exlilblt sometlilug 
riovor accompllshfvl heretofore, the ma¬ 
jority of the two hundred or more si>ecies 
of fishes known to treqtiont the shores of 
l/oiig Island. 

What Happens to Ground Water 
and Why 

(Conttmted from payr H^5) 
a 30-day test Not Including sandy lands, 
the volume of water necessary to move 
ttie moisture the first inch was about the 
some or slightly less than the require¬ 
ments for conveying the last Inch on a 
basis of SO-day tests The difference In 
the percentage of moisture dlscoverevl 
near the bottom and that found near the 
top of a vortical soil column Is cause for 
Ittfereoce that more water to the Inch Is 
rwaoved for the bottom Inches than for 
the top ones. i 

The experlnmti Indicated that In the 
event of fiumea being Inclined downward i 
water attracted into tlm aoll column ap¬ 
peared, after several days, as free water 
drlppHig from Ute fliuM, thereby consti- 
toUng what is tedmlcally described as a 
"eaplUary alphoii.’’ The formation sny- 
fcests Uiat w^ere a canal Is located along 
a hlllelde water nuty be drawn ont by 
eapilltrlty conttnaotuiiy, resvatlnt in the 
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water-logging of land farther down. Top¬ 
soil of high capillary power and an im- 
I pervious subsoil, both sloping downward 
from a canal at an angle of l.T degrees 
I or more are conditions Inviting the water¬ 
logging of the laud A swift, unexpected 
change in the slope of the ground would 
produce a swampy area. The lesson the 
test would teach is so to locate canals as 
to avoid a repetition of tins condlllon 

Columns of soil encased In spoclnlly 
built flumes, each containing one plate- 
glass side, were a unit of the eiiulpment 
used in recording the rate at which mois¬ 
ture travels The word "flume" as ap¬ 
plied to tliese experiments signifies the 
soil column and its containers, one side 
and tlie bottom of each flume being con¬ 
structed of wood with metal lining. A 
feature of the government tests was the 
use of inclined columns. The soil columns 
emiiloyed were 100 stpiare inches In cross- 
seottoual area, considerably larger than 
columns used In previous tests Uniform 
soil vv as packed into the flumes and wicks 
extended from wltitiu tlio water in tlie 
tanks up Into the flumes, measurements 
lielng taken dally and often more fre¬ 
quently. 

The flume contained that (Mirtion of 
the soil column extending lieyond the 
outer edge of the ell The bottom and one 
side were eonstnicted of U-lncb redwood 
pinuk, lined with galvanized Iron The 
other side was composed of plate glass, 
the top of the flume lieliig oiwn or cov¬ 
ered with niaitoid roofing In area, the 
soil column and Us container was 10 liy 10 
Inches, and of var.vmg lengths The gal¬ 
vanized lining at intervals of one foot 
was rldgevl or ci>rrugnte<l with one-fourth 
Inch cliaiineis extetidlug up and into the, 
flume The metal lining on the bottom | 
was bent down and over the edge and 
up on the glass side, constituting a chan -1 
ncl for ihe reception of the tdgo of tl>c 
glass side The channel was ono-lialf 
inch wide and threiMiuarters inch dt'cp 

As to be lmi>lle<l from the name, the ell 
is an I'lliovv lo divert tlie direction of soil 
ixiliimn from the vortical It penetrates 
six inches within the tank and a few 
Indies within the flume profier Tliis unit 
was liuilt of KHivonIzed Iron, having a 
cross-sectional area of 100 square Indies 
The bottom end of the ell Is dostsi with 
H piece of extremely flim meshed brass- 
wire gauze, soldered thereto Tlie angle 
Is of sufficient atuplilude so as to change 
the direction of the soil column from the 
vertical upward to any specified range 
An evoporntloii tank, 18 imhes square 
and ]‘2 Inches (U>eii, was constructcil of 
galviinlzed Iron The tank was plawl 
in a wooden box two inches larger all 
around tlian the object which It contained 
Tlie surplus simce was fllh»d with soil, 
thus Insulating tlie tank upon the bottom 
and sides Air teraiH-rntiires were taken 
with a self-recordliig tbermograpb. Both 
this mid the flumes were protected from 
sun and storm liy canvas covers 

“Banking” Electricity for 
Universal Use 

(f'oaffnocd from page 3JS) 

Ing the transmission costs jier kliowiiti j 
hour to 10 per cent of tlie present 

Twenty years ago. In the dmcricffn 
Kiectririnn tor May, 1N98, I published an 
urtltde pointing out that the cheap<>Ht 
form of power storage was a reservoir at 
the top of a hill, to which water was 
pumped and the energy of fall utilized 
Some years later the VVestingbouse Com¬ 
pany’ was concerned with a plant for 
.Tohanuesburg, South Afriea, and I sug¬ 
gested this method, and it was used. 

But latex on a much less expensive and 
much more simple and efficient and uni¬ 
versally applicable method suggested It- 
•elf. Hills cannot lie found everywhere, 
and as turbine cdst decreases and efft- 
elency increases with the height of'hy- 
draullc bead, hills are not often of stif- 
flolant height 

Thlk new method can lie used to make 
not only the Wg city the receiving and dls 


Double Seal 
Piston Rings 




Ranger, Texas, January 13, 1921 


Centlemeni 

We wish to state for the benefit of your prod- 
uot, that we, having a number of passenger care and truoke 
In our aervloe, were having unlimited trouble trying to 
overoone oiling trouble without injury to the motors by 
insufflaient lubricating oil, but with the asslstanoe of 
your rings, we can overoome any ease of oiling trouble at 
the seme time carrying an excess amount of oil in the 
crank oasa, which is very necessary on long drives In the 
oil oouhtry. 

In addition to overooming the worst oases of 
oiling trouble, we increase the oompression effect and 
reduce our fuel consumption about forty percent; we have 
a number of passenger oare and trucks and we are equip¬ 
ping every oar end truok In our servloa with your product 
as we are sure we have at last found the product we have 
long been waiting for - power and economy. 

We wish to add that anyone confronted with the 
difficulties mentioned above will make no mistake by 
Installing your Double Seal Piston Rings. We wish to 
thank your representative hr. Sparkman for calling upon 


Yours very truly, 

THE PARKERSBURG RIG k REEL COfiPAJIY 

District Manager. 


Get Results 


Pay Big Returns in Increased Profits 
and in the Good Will of Your Trade 


DOUBLE SEAL RING CO. 

General Seiea Office, 2335 Michigan Avenue, Chicago, Illinois 

Branch** in 34 Larg* CitI** 



— 

Expenmental and Model Work 

HEMY’KjHR.’Sw.Mlrlli# Chy 

1 ^ and Boulerr' Machinery 

Th* VILTER MFC. CO. 

B$» CUntar, Sirtml Milwauht. Wi, 



^fourteen Cast dixtiettj Street 
Dorb Cttp 

WiHun . 

An excluHxe piece lor eitlwr tempoiery or prolonged ebode, 
ofieno^ every eppeel lo the moil azectmg teite, lumptuous in 
hiranhmgi, luuurpaieed m cuume, wsh ihe comfort mapirmg 
atmorphere of the modan well-eppoinled home 
Ptaar of the loomi and pneer gladly tubmated on raqueft. 

eager Sc Itohcsck 
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Bln Typt Shelving Kick Type Shelving 


A ll Steel shelving possesses 
L certain qualities, such as 
fireproofness, saving in space, 
absence of splinters, and lOO'^r 
salvage value on re-erection, 
which make it a better invest¬ 
ment than wood. 

Lupton Bolted Steel Shelving 
possesses in aJJllion the follow¬ 
ing features, which are especi¬ 
ally valuable to large users' 
High load capacity. 

Few and simple parts. 

Easy and simple erection. 
Easy re-location, either of 
individual shelves or of en¬ 
tire units or groups, to suit 
changes or growth in business. 

The manner In which Lupton Steel 
Shelving la detigned to combine maxi¬ 
mum ftorage capacity with flexibility for 
growth is described in Catalogue C It 
describes also the other items of Lupton 
Factory Equipment shown above 

Order them from Stock 

Most used sixes of Lupton Steel Shelv¬ 
ing, and all items of Factory Equip¬ 
ment, are carried in warehouse stock by 
our branches in the cities starred below 

DAVID LUPTON'S SONS 
COMPANY 

Makers of Lupton Steel Saah Products 


Clearfield and Weikel Sts , Philadelphia 



STEEL SHELVING 

and Faciory Eqoipmeni 


tributing “bauks," and the aubreceivlng 
and distributing "banka” each a “recep¬ 
tion ;>olut on top of a hill,*' but can be ap- 
plleii at iirurtli ally any point where power 
in recclied under the “bank” plan from 
the genernl tranKiniHsion wire or dUtrlbu- 
iloii wires So why not make every re- 
(•epiimi ixiiiit ‘ tlip top of a hUl,” and 
with a bend of or even a,CKK» feet’ 

How nui thisi be donet By eatabliatalng n 
' power bank” at the point The toiiatrue- 
tloii of II 'iHiwer liank” ia very alinplp 
Sink u xhaft iit the ret'eptlon point 1,200 
or 2,.'>00 feet lieep, and run lateral head- 
iiigf. into It to art ax a water rexeriolr 
IiiNtiill n motor, ojierated from the tranx- 
nilxHlon line running from the glgaiitle 
pouiT iiliintv Ml tile eoal mlnex, and eon-, 
iMM ted |o II rod |iump. and pump the 
Milter out of the lower reaenoir with the 
Heri'Rs powei not lieing utilized (or with 
nil tlie power transmitted) into annlher 
leseiioli on till* Kiirfnee of the ground 
I for eMimjile, a ixind or harbor), and 
when Ibe power no Nioretl in the “power 
lirnk ’ iN needed, utlllxe It by driving n 
Imlrnulle tin bo generator loeated at tlie 
1.01 tom of tlie Nhaft, nil as xliown on page 
Mil 

Now to flguie iq) the eost of tliix xtorage 
or ''bank ’ jdaiit There are many mlnex 
of more thini .".(KiO feet deptli. but we will 
take 2,.‘>(k) as ).erhnph the most <N oiionin at 
depth of .slinfl l\ lib a full of 2,.VH> feet 
eiuli eilbli yard of walei llowing from the 
npiMT to the lower reservoir will generate 
two Imrsepowei hours For a hoise- 
power-lionr is l.pso.lkMi foot-ixainds, and 
n euble vnrd of water weighs nbout I'lk) 
pounds, and lallliig 2,r>(K) feet yields 
font-iiounds, wlileh Is more than 
twi(s> the 1 hsoiHHi foot-pounds 

The costs of xiiib eveavatlon are well 
known nod average nbimt .$2 per ciihle 
vnrd with )iresenl methods For example, 
the Atlantic Mining InteriTits mlnetl and 
raised in UM).*, -t-«l,(t9K tons of ore at a 
lost per I Hide ynid of %\ H4 the depth of 
the mine being 4,_>.'■.(» feet, and flic mate- 
nnl, (pmrt7 This figure Is lower than 
ibnt I give, but even tbix Is not xnfllelent- 
Iv low. for mining ore Is n much more diffl 
cult thing than nierelv cMnv.itlng The 
mine! has lo follow ii narrow vein, and 
enmiot exuivate In the most eonvenlent 
direction anil dlxlanci- MoreoviT In ex- 
eavntion for a storage “hank,” the Ik's! lo¬ 
cation eon he picked bv preliminary boilng 
and III tie of the c•xcnvntlon need lx* 
through rock. 

'I’he volume of the shaft is what might 
be calUsl dead loss excavation. Hut this 
loss IS small. In tlie Tamarack mine, 
coiiper and 4,liiO feet deep, the s|y.e of 
sliuft, for four eagex, one ladder and jdpe 
way is 7 feel 2 inches liy 27 feet ."i incties 
Half this would be mon* than ninple for 
the "ixivver bank" shaft Tlie storage ca¬ 
pacity iH'liig taken ns i.hOO.OOt) horsc*- 
jiower liiuirx, the resc’rvolr exc-avatiou 
would )k' .7(1(1,000 ciiliic yardx, while the 
shaft excavaflcm totals less ihnii 10,000 
cuhic vnidx, i <•. Ic'sx than Iw’o per ci*iit 
of the storage cnpucltv 

'Inking into account the following, /r. 
iihlittv (o chcMiHc* l.ext location geologicollv 
( 111(1 for tiaiisportatlon, etc, lowering of 
(ost due to working along alamlnrdlzed 
lines iind with maelilnerv xnitecl for quan- 
tltv pr.sincticm of shafts and headlngx, 
i-ic , for a big "iMiwer hank” system, I fec*l 
sine flint the exist j>c*r cubic yard of exca¬ 
vation can he hrciugid clown to fiflv cents 
As HOC* lioisc*powcT is stores) for eac-h 
one half enhie vnrd, this gives the cost of 
storage resc-tvoir as tvvc*nty-flve eeuix per 
horse-power Iioni 

'Dint this estimate of .70 cents jicr etihic 
yard c-nniiot lie much emt of the way is 
shown Iit the fact that in aciina of the 
South African gold mines. It Is found 
that the cost of lilastliig. excavating, 
t.rciiklng up. raising to surface, pnlverlz 
Ing, leaching etc , amounts to almoxt ex 
Bctly fiO cents per ton, or about >1.26 par 
cubic yard The excavation alone cannot 
cost more than half that 
Slncv a pond or harbor jnay be used for 


tbe upper reservoir, and etnee tbe eiMtt of 
motor-driven pump plus tbe tbrbinexdriveii 
generator, for the ordinary trantnalaalcm 
«yBtc>m furnishing direct current for atreet 
ears, etc., dlffeta very little from th« ooet 
of transformers, rotary exmvertera, extra 
reserve capacity sizes necessary, etc., per 
horseimwer-hoiir. and may even be less 
from saving at the generating and equlp- 
moiit, if direct c-iirront Is used (In eome 
cases even when alternating current Is 
used), we c-an take the c'ost of storage 
plant as 26 cents per horsepower-hour. 

Assuming Interest at 7 per cent and de¬ 
preciation at .1 per cent, both of which 
are high for a plant of this type, alnoe 
there is very little to deteriorate, we can 
get coxt of atoragv* of one kilowatt-hour 
fur one year, namely, 3 cents. 

A City Without Water 

(Conlmucd from page SSO) 
clay, and a smalh-r sc*ctioti employed on the 
steeper slope As a matter of fact, however, 
the laiger section was continued for two 
miles hc.roiid the change of slope. This 
nicaiit that the depth of water need be only 
.7 f«H*t instead of 7'4 The result was that 
all through the 9-mile cut. which was 
dis*p and therefore expensive. I he level 
ot the Invert, iix the aqueduct floor Is 
Icimcd, was put olKiiit 10 Inches higher 
than would olherwlxe have lieen possible 
'I he extra cost for the two miles of larger 
.Notion wax not cxmslderahle An advan¬ 
tage ihat may iH'come of value In the 
vci-v near future, to Judge by the rate at 
which the city grows, consists In the fact 
tliat in this, the most expensive, seetion 
of the whole 100 miles of aqueduct, there 
Is already a long line of txmdult capable 
of ]inxMlng 144.000,000 gallons per day A 
serond aipieduct Is < oiitemplated, which 
will carry additional water and will ex¬ 
tend from I he end of this large oinxtrue- 
tioii on lo the vicinity of Winnipeg The 
aqueduct would then lie run, at the Indian 
Bav end, under a small head—from 0 to 
4 fts't, a booster pumping plant lielng em- 
jiloved to pr<x1n<-e It 
The aqueduct from the end of the 9- 
mile rut follows a route determiniHl prin¬ 
cipally liy the criterion of cost. The laud 
is so Hat that topography played only n 
small part in the settlement of the pre¬ 
cise route Foundation costs and grades 
had to he conslderevl, ax they controlled in 
n large measure the expense It Is said 
that an aqueduct ixuild have been nin on 
almost anv atraiglit line connecting Shoal 
Lake and Winnipeg But, by taking ad¬ 
vantage of this (xmdUlon and that, and 
mmllfylng the alliiement in conformity, a 
route was determiner] which effected a 
saving of some millions of dollars, al¬ 
though as a matter of fact the departures 
from a perfectly straight line have artderl 
several miles to the length. 

While the Winnipeg Aqueduct Is uni- 
fomilv a concrete pipe line and does not 
exhlhit quite that multiplicity of con¬ 
struction tviiex presented hy the OatsklU 
(xmdult, still there were problems of Im 
iMirtamxi which had to be solveil One 
of these (onceriusi the foundatlonx It 
will readilv he understood that a route I 
ItK) miles long would likely present great j 
viiriatloiis In eonnectlou with the support 
Itig power of the soils encountered. As a ' 
matter of fsei, the range of variation «*i- 
tendeil from iient to rock There Were 
soupv (lav, waxy clay, various mixtures 
of sniid mill clay, granite, trap rock The 
sand clay mixtures were some of them dry, 
some wet Since the level of the invert 
along the aipteduet line was everywhere 
lielow ground water level, two matters 
were more or less urgent a large part of 
the time and one of them all the time. 
The simeifleatlona required that the con¬ 
crete lie laid In the dry. ThU reqnUe- 
ment was met by drains and pumpe. The 
second matter, which was argent at times, 
was the necessity of providing adequate 
supporting power, gtu-.py clay, for exam¬ 
ple, had to have Its resistance to weight 
increased. Tbla quicksand had to he dealt 
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wWi. a lil9«r tt* «*«»• »Ott waa pat 
in tb« Mma of*tiie tvaaat* «i9»leb luitur- 
nity had to J»t exowrataa diinwf **»»>» 
would Otherarjaa bata b»a tlws caae, In 
order to proaMe the B O c c aa a ry apace. 
I>eat bada amuht ba4w oat, «ad aand and 
fcravel. If aaceaaary, pat ta at tbe bottom 
o£ the trench. Wiere flkmittg clay waa 
enconntared, the trench eras made wider 
and In aame Inatancaa a pile foundation 
put la. 

Near tba Indian Bay and, the aciuednct 
pnmllala Snahe lake for perhape two 
mile)i. It waa unsuitable to use a porous 
foundation in this region wd at aereral 
oflter points. The geam^ reason was 
this. The surface 'wmera stand at 
htKher levfdh than the aiipabduct structure 
itself 

As concrete Is not esp^lally heavy, the 
s|ieciflc gravity being rvind 2, and as the 
liore occupies a large part of the standard 
cross-section, an empty a<juc<luct com¬ 
bined with a poroM foundation mlglit 
very well result In actual flotation One 
cure for this condltfaiB la weight Pil¬ 
ing on excavated material ia a natural 
Solution of the problem; hut here the ma¬ 
terial available for weighting was gener¬ 
ally of a peaty character and therefore 
light in weight. To bring other material 
to the spot would have l>een very exiteii- 
slve and to pile up light material to a 
proper level would have meiiut a large 
amount of such material It was eventu¬ 
ally decided to put in a very h(>avy Invert 
This naturally meant expense as tbe aque¬ 
duct la Itrti feet wide Inside Where to 
use a heavy Invert and where not to use 
It was oonttnually a matter calling for 
the exerclae of Just Judgment That suc¬ 
cess has been attained Is snggeated by tbe 
fact that, after a year’s oiieratlon and 
with the ecmdult frequently with a very 
moderate aaaouot of water In it, the struc¬ 
ture remains secure In Its place, despite 
the fact that It has been continually alto¬ 
gether submerged 

The aqueduct Is of concrete throughout 
Hut In the Red River Valley there U a 
stphoD, This Is of concrete, but the con¬ 
duit Is here under pressure. The pipe Is 
reinforced and the concrete Itself Is es¬ 
pecially rich In cement The easterly 
section, fonr miles long, of this great 
siphon Is an 8-foot pipe with an 8-lnch 
wall 

It was eotlrriy built on the premises, 
an Invert being first poured and then the 
superstructure The backfill over this 
pipe is 6 feet deep, being coosidersbly 
deeper than normal. Tbe reason centers 
on the prevention of a freexlng tempera¬ 
ture inalde the conduit This prevention 
Is conaldmvMi more than ordinarily desira¬ 
ble because the entire circuit of tbe Inner 
surface Is wet; whereas, with the stan¬ 
dard section of the aqueduct, the upper 
iwrt within Is never wet by the flowing 
water. 

The section of aqueduct between Red 
KIver maririn and the site selected for 
the r es er v wr some 10 or 11 miles from 
Winnipeg la also a pipe line of circular 
section. It was constructed, however, of 
pro-cast sections 8 feet long. These sec¬ 
tions are leet in diameter and have an 
8-Indi wait 

The siphon passes through strata origi¬ 
nally laid down beneath m water They 
contain, in consequence, a heavy Impregna¬ 
tion of sodium, magnesium, calcium sod 
other salts. It would be undesirable, to 
say the least, to have any lopg continued 
reactiona between these salts and the re- 
Infotced concrete immersed In ground 
water. A good deal of permanent drain¬ 
age was therefore provided, 

Tbe nuuafaotnre i>f the e^-foot pipe in 
8-foot lengths was serious business. A 
ygrd was laid out at a point about a mile 
north qf the line of the aqueduct, where 
it was convenient to reoetve ste^ rein- 
forcemeitt and cenumt by rail. XUsht con¬ 
crete migen w«r« installed and produced 
enongb ooncrete in tbs manufactiue of 
about 34CklllHMil feet of conduit per day. 


The reinforcing mesh is said to have liecn 
the heaviest ever made. It came In a 48- 
Incfa width and bad to be bent to shape 
on the spot This was done by using 
special rolling mills Square section rods 
twisted were also used as reinforcement. 
These were likewise bent to shape In the 
yard Steel forms were employed in the 
casting of the concrete. Steam could be 
admitted to and about the forms 
The actual crossing of the Red River 
has been accomplished by the use of cast- 
iron pipe feet In diameter for the ver¬ 
tical arms of the U and by the construc¬ 
tion of a concrete-lined tunnel for the 
horisontal connection from arm to arm 

Mechanical Hired Men 

(Conltnced from page SHI) 
special feed racks. They are shunted 
directly under the silo chutes or Into 
the hny or grain barns, loaded with feed 
and hauled Into the dllTercnt cattle lots 
Kaoh car Is arranged so that the cattle 
can eat directly from the car This elim¬ 
inates much extra work In handling the 
feed When the ciir Is empty It in hauled 
froni the cattle lot bv the locomotive and 
laqilncoU by another ear loadeil with fetal 
All these arrangements were worked out 
and installed by Mr Ia*wIs They are 
unique on his ranch and are found on no 
other farm or ranch In the woriu. 

An an auxiliary to the steam locomo¬ 
tive, Mr Lewis has devised an original 
gasoline U*comotlve which he eonstructetl 
out of an old fl()-h«rsepower auPtmoldle 
engine He has Installed this engine on a 
steel frame and niountetl it on four onll- 
nary railroad wheels so that It Is adapted 
for use on a standard gage track It is 
available as an emergency engine when¬ 
ever the steum engine is out of commis 
slon or when an Immetllnte call must t>e 
answered at a time when steam Is dead 
In the larger locomotive This rancher 
has cimverted one of the flat cars Into 
an automatic dump car for hauling ma¬ 
nure and other farm refuse. The car Is 
<s|ulp|H>(l with a s{)eelfll rack which can 
be elevated and dumped meehnnlcnlly at 
the will of the operator. 

Another flat car has been transformed 
Into a ttortable disinfecting and white¬ 
washing outfit. A large wooden tank of 
!lfl barrels' capacity has Iteen placed on the 
car, A 4-horsepower gasoline engine lo¬ 
cated at the front end of the car fur¬ 
nishes power to run a number of agitator 
paddles in the Interior of tbe tank which 
stir and mix tbe solution The engine 
also operates a triplex spiay pump which 
Is used for siirinkllng disinfectant over 
the hogs or for spraying the hoghouses 
with either whitewash or disinfectant so¬ 
lution. All these mechanical appliances 
of home design are practical and efficient 
ond arc of great value in minimising band 
labor associated with routine ranch work 

Dyspepsia After Six Months 

A very remarkable case of what is 
known as “deferred dysiiepala” oc¬ 
curred at the lx)ndon Zofllo^oal Gardens 
last year. A floe specimen of the elephant 
tortoise was ahlpited to England, reacli- 
iug Ita destination In October Jnst as the 
chilly weather was lieglnnlng. On its 
Journey the tortoise seems to have regaled 
Itself to a considerable extent on the 
straw In which It was packed Almost as 
soon ns It arrive*! the tortoise passed into 
a state of hibernation. The following 
April tbe creature took a short walk 
'round on a sunny day but Us activities 
were short lived. Quite soon the tortoise 
Itecame desperately 111 with stomach 
trouble and It was not long before it 
died. A post-mortem examinatioa ro- 
vpaled the fact that tbe animal had died 
from acute Indigestion started by the 
large amount of straw eaten on its Jour¬ 
ney to England. During the winter siq^ 
of the creature the disease seems to have 
been held In abeyance only to develop <m 
fatal lines when the hibernation was at 
, an end. 
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d^ect from the factory to you at only 
one profit, which guarantee! to you the 
best shoes that can be produced, at the 
lowest possible cost. W.L.Dougles name 
and the retail price are stamped on the 
bottom of all shoes before they leave 
the factory, which is your protection 
against unreasonable pipits. 

W. L. Douglas shoes are absolutely th< 
best shoe values for the money in tli' 
country They are made of the best and 
finest laathers that money can buy. 

Thay combine quality, style, work¬ 
manship and wearing qualities equal 
to other makes selling at higher prices. 
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Pathkr Ih'ffy’s Si'OBY By Francis P 
Duffy New York. (Jeorgo H. Itoran 
('{►niimnv Svo , 381 pp 
(Mer tlM top with bin meu I—that waa cmc 
way III vthioh (titN cbuplato oudcaml bloiself 
to ttn* liojH <*f tiH ! iKhttiijc Hlity Mnth Ilia 
Innnti* KMinmthv «juiLkMilng bU ira»e, Fathrr 
DnfFj Mtta ttiioiigh tho war ttrugbent^ (^xtorlorn, 
strnlgtit 1« ilio h4*wrt . the atory may In fact Iw' 
aatd to I nibmiy the humor that in nwn of 
Ofninitfo nuhtenn the mnnt miaerabln environ 
) the fllfferont exprcnnlouH of that 
courage In the high adventureti of war Father 
Duffy ilof'** not nml to wear hU throe nif'dala. 
th»' memory of bln I’heerful self-aacrltlce will be 
ever gr«tii annuig tboFte to whom he mlnlnteriHl 
An lilKtorlcal appendix by Joyce Kilmer and 
JlutK ttf cliatlonH ond engagemeuta cIoim an 
iitupiring nnrrutUe 

Fl’MlVMlMM I'RINfirLES OF KuM'TKIC 
AMI Ma(I''ih'h’ Cum riTB By Fretl Alan 
1'li-ti, M H In K K Now Y’ork. M<^ 

Cr.iw-IJllI Biifik C<»imny. 1920 8vo., 
nt4 pii , illnstrutPtl 

ProfiHKor I'Uli n new text for undergraduate 
HtudeniH oontalua many di*M|ral>le featurea nor 
<«Mnr\ ti» Introductory ntudy of the prliiclplen 
ln.oh«M( In ch‘ctrir pow'cr machinery and truna- 
iritnnloh The lessonn Include ele<troHttttlcM, 
slut was* atleriintlng curreutH, non hnrinoiih 
wawH. and |M>l,\plmHe currenta, with the vital 
potntN Hiiongh brought out. Without being no 
deep or HO Inclualve ax a graduate text. It 
naturnlly to clnaa dtacuMMlon of more 
ndMUteed details, and spura tho atudent to 
(ouetruettve thought 

The F>fvku>pmfnt or Inmtititions Un- 
nru InuH.AnoN With Si»tH*ia} Upfcroiu'o 
to Kitih Utah Oaidltiona By (Itnirge 
'riounus, AH, l^h D New York The 
Mueiniiljm r-oinpiiny, 1020 8\o , 203 

PP 2 lllustratioiiH 

Th«‘ MormouH. entering the Groat Halt I nke 
Valb\. were confronted by the nreoHaU) for 
Irrigation (Ui a large male Individual »ffort 
U4H of limpid (iHc. and iTofesaor TbomaeM ah 
Morhlng Htor\ ib uIm iblefly with the May In 
whtih the> devtdopid lUHtltufI oiih lo deni W'lth 
rlM* Rttuntlon lie pirmltn itrigpiul Hourcea to^ 

unit fiiMurea are Impartially chrotilclcil Val 
uuble tcHitonK OJC Irnparti^d. and IIh^ writers 
own ttebl work Ih llberallj drawn upon, bis 
ireutlsc mnv be iinresiTvedly commcndi*d to 
thi' HttiUition of nil studentH of reclamation 
l.OiUltrniMP ANP 'rUP.ONOMriKP 'I’AmJCH 
B\ Kill W> Huyoumd llfBlrlc k New York 
'I'lic .M'lcitillkiu Coin|mnv, 19‘Jn H\o , 

I I", pp , illiiHlrMfi'fl 

riu rellnbllllv and uhi fulness of these tnblea 
bns bteii strikingly deinonstraPil since tbelr 
ttppcaruiice In HU I l‘bls re\lHe<l edition con 
talus luutb Ml w mulcrlal Atttmtion may he 
(llriTtiul to Ihi* ivteiideil rreatinetit of h>p«*r 
boll( finutlonn, whbh piirgress In elcitrlcnl 
engltieorPig hns mad< Inertaslngly Important 
The ilemamlH of nuMgiitiou have been recog 
nUe<l In the table of harershiis, whlb t>usl 
m*Ks ititd iiiNiirome will he bmieflfwl by wvcral 
tabulations imohtug compound Interi'Mt anuiil 
ties, di'prtH littloi), etc 

Thk ('hk \<io Daily Nkwm Almawi ami 

^KAK-f{|«)K 19L*() l)\ .fllllUH 

I.iiiiclinid, M A Clilcujfo 'I'lif ('■fill iiKo 
IirIIv NeWh CiMPpiiliy 8vo , Kf'JH ]>)> . 
IlliiNl riilfd 

If then* ]s anything you would ask about 
Chfi'ftgo the last -PO pages of this spit mild 
^tnrIbM»k probably htdd the answer 'fhe 
other three fourths of tb« space teciua with 
facts and figures of ewry ctuict I'ftblt atthlty 
within iuir own country as well us with world 
wide Inten'sts rolltks. InduHtry, fninlion, 
war hlHtory, goveniincnt. ftnaiu'e, soilal and 
educatbmnl affairs, each has been put thri)Ugh 
the Hopurnfoi until the cream of the matter 
enoTgi's .Sidejice j» well repreaented . th# as 
(ronomlenl k<vUou with Us chorta and tables Is 
\«rv ibori.uKh The Peace (^onfereiiLe and the 
I «agio* an given much space, and the Pore 
uaiil niipenrs In full 

Ini- I’KAiiKh oi- Li’iiiiii ATI0^ By T O 
'I'liDiimcn, B Si Npw York ntid Dindon. 
Ml (iniw-llill Bool: CAmvptun, 1920. 
S\o (K)7 i>i> , illiistrnt«1. 

A liiliricotliii: «iiBliircr wbo hna hii-n re 
H|>i>iiHll>ly (onnit'liil with large oil tIriiiH baa 
put Ibi lure Ilf IiIh experience lulu tbla 
loliiUM It Ih an piiglnecrlug Ireatlae on the 
urlgtii, iialiire. null tenting of lubrlcunta, tbelr 
HI leetloii, npiillCBtloii and uae I.ubrlcallon la 
rapidly beenndng a hi lence, and the lubricat¬ 
ing engineer Im coining Into bin kingdom He 
will niid thiH book an open oeaBmo to the 
kuna ledge demamled of the new profeaalon, on 
ahling him to eottperate with the laboratory, 
to Judge a plant'H mechanical and operating 
condltlona, and to recommend the rigbt grade^ 


of oil. Mrma muat eatabllib an adequate tech¬ 
nical oervlce and modern aalea method#, and 
muat aell experience and knowledge with tbelr 
oils ICiigIneera. engine biilldera, manufac- 
iiirera nud the conaumer will all beneSt largely 
by the treatlae 
A 'IVxt-Book ok Okoanic Chemistry By 
10 IH* Burry Burnett. B 8c. Phlladel- 
phin ■ 1’ Blaklston’s Son and Company, 
1!)2ft. 8\o , llHtl pp . 15 llltiatrgtlpUB. 
TbiH general aurtiy of the more ilgtilflcant 
claHaea of organic conipoundM ia a worthy cc 
panlon xolunic lo the author'# "Preparation 
Organic ConipouiulB" lulo the flrat chapter 
are gathereil general theorlea, with a 
pointed worda on claaoldcattoii, nomenclature 
and literature. lawiiHHlon la under the aaual 
dlTlaloiia of aliphatic and aromatic eompounda, 
and HtriaiiieB group reaction# over the reaction* 
of Individual eompounda, 

MaM'AI ok TbOPUAL ami SlTSTROPTfAI. 
FlU'irs By Wilson Kojienoc Npw 
Turk . The MHCinlllan Company, 1920. 
8 vo : 474 pii . UluHtratwl 
Thoae for whom the wanner, more gener- 
oiiH Holla hate a apcll like that of the sea for 
the Bailor will retel In Ihe vIhIb# opened by 
thlH book The coconinit, banana, pineapple, 
olhi and (Ig have long been reiniinerntlvely 
expinlled, and are ouiitted from thi# accniiiit, 
but rich pruHpeeta remain practically unwurked 
Innilliig a# explorer for the Department of 
Agrlnilture, Mr I'openoe'a opportunltiea for 
olwertnflon hate betii exeepllonol In the 
tlrat work of It# kind in ICiigllHli. he provide# 
UH with u fund of knowledge—botanical, 
toilcnl. and cultural—dealing with the ii 
lalilug atoiado, the fragrant mango, the dell- 
cloiiH niiiiounB, the loiiiiut, ooiigln of the apple 
and till pear, and bo through a tantalltlng ll»t 
iluit Hhould tempt far aeeing pioneer# to 
telop tliene palatable food# and bring them 


Khiik'h Wkatmkh Book Kor the General 
Ufiitlcr 11} .loHcph H Klgte New 
lurk WlifloHs ITeas liic , 1920. lIliTH) 
251 pp , IlliistruiccI 

A nature Inter here Ircat# of weather In 
fainlllar, colorful way It Ib the romauer of 
rhanglng llntH. atrlklng aiinaela, ami atoriu 
nmgle Hut with Ibla poetic outlook I# 
blued the more aclenlltic a«|icctB, rending the 
wialhcr map I# made an agreeable occupation, 
halo# are vxpinlucd, and Che behavior of our 
animal weather prophetB 1b delightfully chroni¬ 
cled Artlatlc photograph#, original drawing#, 
ami a full toenbulary coniplelc the attractlvr 

Ot'BUt.Ntits Aktkk the War Ctmipllcil 
umler the Husinces of the liiteniHlloiial 
Secrcturint of the lA^ngiie of .Vuilotia 
Boiiiloii Harrison niitl Sons, l,pl, 

DlBorgniilxiBl eurrencle# mean illttlcuU eco¬ 
nomic prohlciuH, and tin Internattonal Secrefa 
riat [lerforina a dlBtlmt Bcrvice tn placing tfal# 
Burtej of comlltloiiB In varlou# cmintrle# 
fore tboughtfnl rcaderB The Immediate | 
poBc of the Burvey waB to gltc the ABBcmhly 
of till l.iBgiie dependable nmlerlal a# a ba 
for diBcuiuiloii Mnaiiclera and econumlaca 
dlffereul uatlounlltleB have given genentUHly of 
tliiir tiiiie, the rcHUlt Ib an ohjecllve atatemnnC 
of fill tB on ttlilih to liaBc future policy, and 
gull roiiiciit odlclula and financier# cannot af 
ford to otcrlook Itio wide knuwlislgc thu# 
plaied at their dlapoaal 

High I’ltKijii'Nit Ai'rARATPs By’J’tuMiius 
.Statilet Curds New York Nontmii 
W Henley I’lililishltiK Coinimtiy, 1020 
121110 . 2(19 pp . lIliiHlraletl 
Uevlaeil and ciilargiHl, tbiB trcatlBC on do- 
Blgn, loiiBlruitlon ami practical application 
niakcB u Btrung appeal to cngliieem, electrician#, 
pImbIi iaiiB, BtiidentB and experimenter# The 
prImIpliB of the tranaforiner, condenaer, ipark 
gup, uml OHclIIntlon tranaformer are act forth, 
and the cooBtriicIIon of HUinll and large outdt# 
dctalbsl a Bcctlon U devoted to electro 
therapeutic and X ray apparatiiK,' and another 
to npparntUH for the eiiltlxathin of plant# ^d 
vegetahlea 

Emu ANii Bi i’k (It tuE EtUttHl hy Klnfllay 
Mtilrheotl, M A., K.U G 8 New York 
Hiiil l.omlim The Maciuilluii Company, 
llfjo ,Svi) , illustruted 

war, l*rote»Bor Muirbead wrote 
Hrltaln," au almoat perfect 
The SciBSTlKie Amkru’AN 
IMS, revoaled how the Bne 
clandeatliiely «»ed by Oer- 
niniiy In acquiring liiforinatlon fur the Oeneral 
Staff, thu# dlscrudUlug the book# ftir Atnerl 
can mid Kiigllah uae We are glad tii »ee this 
new guide by the Name gualllled compiler , it 1# 
on the whole a most oatjafaetory achlevemeat. 
If now and again the map# are slightly In¬ 
ferior to Baedekafa, the ■'I’raottoal Infonoft- 
tton," which even Incladei aylatton paaaeagw 


Before the 
Ilnedeker « ‘ Orel 
traxeliT#' guide 
of November 2, 
deker BcrlcB 


Aiarttflb, im 

route* and mtea, enn ■eageeif k« lunproyati 
npou, while more datalisd attentfon tt 

given to literary shrlnea, add tke deoerlRtfona 
of eathedrdl* and ahheya aie aecowpanled hr 
Btlmlrabla plana Brat. O. Baldwin Brawn'* 
"Introductton to the study of Kngllih Mona- 
muuts' is a noteworthy coutrlhutlon. The 
routes given by the Bine Qulde are exoeUent, 
but do nut embrace Wales or Scotland, an 
onilaaloii we tru»t may be corrected by a amall, 
inexpensive aupplemeutary volume, 

Gypkl'M Deposits ok the Uniteid Statu. 
By It, W. Stone and othera. WaoUnv- 
ton • Government Printing Ofiloe, 1^80. 
8vo ; .826 pp.; Illustrated. 

This report anpernede# the Oeologiaal Bar- 
vey'a Bulletin No. 223 of the tame title. In 
fourteen years, uutpnt baa tuoreand SOO per 
eeni Analyses, production, imparts and tech¬ 
nology are preaauted, and the rgrtoui depoolta 
are mapped and described at great' length. 

The Grand Stbatboy or Evolution. By 
William I'attou, Pfa.D. Boston; Riv¬ 
ard O Bmlffer, 1820 8vo.: 430 pp. 
Krom close observation of natnre'e proceaaea 
Droteawir Patten oeeka to form a conception 
of "rlghtnees" acceptable to all wbo follow 
hi# thought He cites the philosophy of War, 
to condemn It , he minutely acnnUilie* the 
ethic# and morality of evolution, the baste 
factor# In constructive action, and Individual 
Ity, he paBBCs to nature'# syatem of self 
admlulatratluu nud aalf-control, and to the 
''Hrcldtonic#'' of evolution, of mentality, and 
of social griiwTh, It 1# a Urge-vlsioDOd, bio¬ 
logical philosophy that bears witness to truth# 
which #boiild more strongly iBflnence baman 
conduct 

Lead Includlug Lead Pigments and the 
I lesilvorlzatton of l,ead. By J. A 
8mytlie. PhD, D.Mc. New York; 
Isaac Pitman and Kona I2mo.; 120 
pp , Illustrated 

This little volume of the Comnon Commodi¬ 
ties and Induatrlea aeries straightforwardly 
oulllnea processes used, from the uncovering of 
ihe ore to the marketing of the metal and the 
pigments derived from It Bmelllug, purlOca 
■ Ion, and conversion Into red and white Imd 
ere clonely followed, furitaoe methods are 
sketebeil, and the historical and hiuitian aspects 
of the snhiect are emphasised la the plainest 
of language 

Hand Book of Naturai, Gas. By Hwiry 
P WesttYitt Erie, Pa : Metric Metal 
WorkH, ni'Jtl 8vo , 720 pp. ; Illustrated 
A mure (.oiupact uud complete body of Infor 
matioii. In one handy volnmn, could eoaroely 
be asked for Tbia third edition eliminates 
some obsolete material, oorreot* a few errors 
that criqit Into former editions, and takes up 
nut a few entirel} new topics, fjsology, prop 
ertles, Held Work, well measurement, pipe llnea, 
dUtrlbutlon, domestic coiiiumptlon. Industrial 
rtuuiimptlon and instaluient, and many other 
headings appear, Including helium and Its 
practical uses Krom whatever angle the 
reader may be IntureiteU in natural gas, this 
(realise' offer# him authentic informatloa of the 
greatest value 

TEtiiNiw'T ot Phactkal Drawiko Kor 
TpHchcTH, Students and Professional 
Artists By Edward 8. Pllsworth 
New lork. The MacmltUin Oompany, 
1920. 8VO , 150 pp.; 23 plates 

The advertising pages of any mogaklne will 
furnish lintance# of good Idea# apolled by poor 
teihnique Few of the cheaper handbook# on 
this subject are worth anything, but Mr Pll# 
worth gives u# an exceptional guide to the 
production of profp«#lonBl work In pencil, psu 
and brash The tools, outlining, shading, and 
mist'd techniques are bandied with masterful 
brevity, modification# due to rapraductlve pro- 
eeaaea are taken into consideration, and at¬ 
tractive plate# convey their lesson# so plainly 
that the accomiuinylng comments are well-nigh 
nnneeesMary 

CixtTiiiNa, Choice, Care, CoRt. By Mary 
Schonck WiHilmun, B,S Philadelphia: 
.1 B, Llpplricott Ootiipany, 1920 8vo.. 
289 pp. 

The budget plan Is gradually gaining ground 
among consumer#, and a most important Item 
of the list Is clothing. Here la n book that 
thoroughly poet# It# reader#, telling them how 
to Judge the quality of textile# by «lght and 
touch, and how, at reasonable cost, to cloth# 
themselves In tasteful and durabl# raiment. 
It acquaints the reader with the value#—In 
money, wear and look#—ef ataple materials; 
with care, repatr, renovation, laundering and 
dyeing While the ultimate eon#«iner will per¬ 
haps profit mo«t by Ura Wooltaan'i Instruc¬ 
tion, soles people, buyers and advertlsera, n- 
tanoian worker# and teacher* of home eaa- 
nomle* may all banett by pvttlac th«M (act* 
and •oggrattoo* to work. 
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WliUe thjTM or four mon are employed in emptying: each car, the bulk of the 
work la dene by the operator in the control house shown in the upper 
risht-hand comer 


car tilted endwise at an anule of 45 degrees and sideways about 30 
degrees. The effect of four unloaders working at once is a 
bewildering one to the onlooker 


Tilting Grain Cars in All Directions 
to Empty Them 

By John Anson Ford 

F rom now on a conslderalile portion of 
the wiprld's dally bread, us repre¬ 
sented by the large (|uaiitltles of grnlii 
thut go from Raltlmore, Mrt , to foreign 
l>orts. Is going to Ih* liandled with greater 
dispatch and economy than ewr before, 
Iwauso of the mechanical feurures which 
linve been liicorimrated In the I’ennsyl- 
vanla Railway’s Northern Central grain 
elevator In that cltj Among tho oui- 
Btandliig features of this nuah'rn struc¬ 
ture are four giant ele<;trlc grain-car un 
loaders—the first maclilnes of tlie sort 
ever built—grain bins with a capacity of 
5,000,000 bushels, an unloading pier 000 
feet long occupied by six tielt conveyors 4:2 
Inches wide, Ingenious tire alarm and 
other safety apparatus While the ele¬ 
vator Is surpassed In bln capacity tty a 
few others of the most recently construct¬ 
ed elevators, no other has so many novel 
and remarkable features 

Tho most striking of the eijuipment fea 
tures mentioned are tho unloading appa¬ 
ratus, There aru four of these giant ma- 
chtnea, each of w'hlch«wlll take a grain 
car In Its grip, tilt It endwise and then 
sidewise and finally at an angle combin¬ 
ing both the endwise and sidewise tilt, 
until. In the sitaco of five to eight minutes, 
the car baa hwn emptied. Formerly the 
best time tliat could be made In emptying 
a car of grain—that Is, with hand shovel- 
ers—-was 80 to 45 minutes 
With' the assistance of n barney or 
“pusher" the car to be ennKled Is shoved 
on to the track of the unloader. Under 
the direction of a sklUod operator, 
houB^ aloft In a windowed shelter, pow¬ 
erful damps rise from helow the track 
lerd and engage the ends of the car tn 
a vlae-Uke grip. Then a grain-door re- 
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_ __ . .e pos_,__ „_ _ . . 

ground and the other preesing against the lower right-hand comer of the car 


inoMT (Dines liiio iday at the sides Kiir- 
uicrh th( nicihod has been to buck out 
fills door—nil iiihidc grain-tight linrrier— 
with nil ii\c 01 othcrwiHc lironk It out 
I'hcvc door- now i ost uhoiit $11 each, and 
an I'liwator liiiiidlliig scvi nil hundred tars 
a da\ iH ii('( cshiirili dcslrojlng a good 
(leal of proiicrlv This new medianlcal 
appiiialus Is ]irovid(>d with sliarii prongs 
on its liiiK'r siiifiKo wlihli |iciictrnfc the 
gialn door (Hue securclv griptted in 
this w.n, the door is piessed Inward about 
(> Indies wllhont being brokini This jier- 
lults th(‘ grain to he ivonrisl out as the 
(Hr U tilled The miloader will tilt 
the eai np Kidewisc to an angle of 30 
degrees, and eiidwlHt' lo an angle of 45 
(legiees The elevator has a ri-eeiving en- 
pinitv of 'iJO (lira p( r dav when all four 
of th(' unloaders are working simulta- 
lieonsh 

'I'lie new Ualtmiore structure has the 
gieiitesi grain htorage eapaeltv of any on 
the Atlantic csiast Its licit conveyors, bin 
einpivliig apparatus and weighing nppa 
lafns art' so designed that 00,000 bushels 
feliwav 


I If (1 


1 (1 


till' 


1 licit e 


grain from the head 
ige bins and drier 
beads delivering th« 
he grain is carried to 


the eleviitnr pnllevs w 
two and one half iiei i 
against a loss of 1 ’’i pe 
were iiMst Tlie llvwle 
honsing of the- 
tliap It serves 


elheleiiey, ns 
If rofie drive 
1 outside the 
istrncted 


1 hmkstop, being pro¬ 
vided with an aniiiiniitic braking device 
whirli preventh it leverslng Ita action 
when the rising grain lifters are for 
(('imtinw it OK iiaye 375) 
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The Kogei Bacon Manuscript 



line ]ii cscnli'd t(i the worhl nt lurtre In Philiiileliifiln on 

\|iril ,;oili 1111(1 2tst 


Tlili iiiKnnsi rlpl ('(in niifilv lie primoiiinetl it product 
ol lli( Kith ciMiturt It (ollhlsl'^ of tevt (ind druwlnKn 
iiiiiicUmI 111 II \Mij iind II pioiioriion wliliti niiiiiot fall 
to .1111.1(1 the e\peit e\e 'lii(‘ text in iilulnij n i Iplier 
of Nome Hort 'I'lie iiinliUNcript Iw in coiii)iiinled l).\ a 
leiier of iireNcntiiiloii tioiii one owner to the next, of the 
lute NeM'iiteeillh ceilllllt So much In certain The 
Nteps tiv trieaiiNof ulihh Mr Wilfrid Voxiihh, the owner 
and (INcoverer, Iiiin Hiitislletl himself that the inami 
Ncilpl In from the jieii of Iloiter Ilacon, the nmn liorri 
^i(K) \eiirH fiHi NiMin, rtNitllie no refxdltlon here we nIiuII 
lucNiMit them in the SiirMtru Amkriian .MoNritiY for 
lime 

Now a (Iphei niiinuNirtpt from Itoger Itioon, pio- 
fiiselv llliistratefl, ought on Its fmv to he of the ufmoNi 
Importanie 'I’heie Is a good deal of « prio/i rx'sslhllltj 
thill If It could lie rend II would In* found to gl\e an 
IK count of .SI lentlHc knowlialge possesNed by Itacoli 
whUh It hiid iN'cn lliiniedhite ih'iith as ii sorieier for 
him lo Impart to Ins own genenitloii rrofessoi William 
It Newhold of PhlladeUihlii who lias lieeii working on 
the miiiuiMiiipl for seMniil xeiirs, has got fur enough 
to place on iiuhlh rtH'ord hW conslctlon that lhl» In pte- 
clsel.v what It is 

It must he iiilniilled that one’s tlrsl ImjiulNe on exalii- 
Ining I In' (wlderue is lowiiid rejeilloti That Impulse 
we helliwe (Iim'n InJuNtlie lo the (iiNe i'heie < an he no 
(louht Ihiil If a silentist In iilinoNt am oilier Held were 
to state com IunIoiih wIIIi iin little evideme, and this so 
lenuoUN and of nucIi douhtfnl iipplhahllitt, he would he 
liooled off the stage mid out of tlie jiagoN of \V lio's Who 
lliil evlilonie of tlie sort lliiil siitlslhis the iiiathemall- 

I Inn or tlie [iIivnJi Ist Is hmdh iilt.ilnahle in dealing with 

II doiumeiit wlilih Iiiin Inst tin tied uji, and whoso past 
liiNtoix mUNt nei e-siirllt he ii good deal of a hlank To 
luithenlh ale It fiilh, we sliouhl lime lo (Nd.thllsh bt 
imlcpendont iloi nniciilN each change of ownership 
lliiiaigli wliUli II wciil Ilian r.iinai down, witli the oir 
eutiislartel's of ciii li transfer If Its prior owners were 
all here lo testllN It is ilouhiful that we lould do this, 
ceiiiiltily willi llicm (lo.ol tor celifurles we eunnot do 
It All we lan hope lo do in to hIiow a reiisonahle se- 
(lueiico Ihriaigii which itic miiniiNirlpl loKfii have 
laisscd, so as lo tiacNiall llie ilaiin that It (aiiliol he 
from Uncoil oi wN.iliwci lIu siairie claimed, and Mr 
Vox nidi liiiN done thlN, mill Inis liecn iiaitli iilarly sue 
ceN,Nfiil In showing Iho poNslhllln of the manusi rtirt's 
Inning iuinsinI irom Oxfonl to I’rag 

TiiillNintioii of the dphci I.. the dmir to donhl 

Profeshor NewlHild stales tliai tills Is so dltlliult and 
uncertain us to he sntely a task foi uumerouN hcludars 
and manv lears, he ilouhls tlnit llie text will ever he 
read In Its entirely with sclentlllc uoiuiiiiw Never¬ 
theless he has rend In 11 at least two sliitements of fad 
of widcli he was ignoraiil hut w hii li have NUhseipientlj 
been veilfled. one of llieiii Is'liig no less ohsi ni e a thing 
than the date of an annular eclipse of the thirteenth 
leiitiir.v Again, it Is true that the laiils of 'he luanu- 
Ncilpl so far “read” contain nnidi of imstlclsra and 
Nvmholism so repugnant to modern science that It Im¬ 
presses Us as not creditable to a man of Ilncon’s Intel- 
led , hilt we should lie more"conservative than this In 
estimating the degree to which Bacon, with all his abil¬ 


ities, was really able to enmnelpate hlnmelf from the 
fumlameutals of the J3th century In which he Hvetl. 

In an early Issue we shall give an aeeuunt of the 
uiamisi rltd, the ditlleulties of traiislutlon, the apparent 
nature of the tevt, etc. We liellevo a fair stufement to 
he that the authenticity of the (UKumeiit as a Bacunlun 
dlilier. and the accuracy of the Interpretation, may be 
suptsirted without plndng their pniponents In an unten¬ 
able iMisItton More than this perhaps we shall never 
he able to say In any similar ease. In imj event, the 
thing Is on a basis of resiHs-tahlllly which makes It out 
of the question lo classify it with (he trivialities or the 
outright frauds, the very worst verdict we cun bring 
In Is the gtavd old Scotch one of “not provetl " 

Admiral Sims Vindicated 

E have liefore its a hook, “Naval I.,esBons of 
the Great War,” which we would like to see 
In the hands of eierj meinlier of Coagreaa 
and every oltlcen who takes an Intelligent Interest In 
the Navv 'Hie IsHik is a digest of the four months’ 
hearing held by it .Senate conliniffeo to Investigate the 
I'hargt's made by Admiral Sims I hat the Naval Admin¬ 
istration at Washltigton was giilltv of Inexcusable Ineffl- 
deiioy, delay, and In< k of ixioperatloii with our Ault's 
during the first six months of the war Admiral Sims 
made no such ehatges against the oflleers and men who 
fought the war. of whose s|ile»did work he has always 
spoken In terms of flue ap)tre<iatlou His charges were 
dlits'ttsi against S«s'retai> I»anlels and the clique of 
ofUix'rs I hat lie selectisl lo carry out the isillcy of ap¬ 
parent indlfferenct* to the direlassls of the Allies which 
churacterl7,ed the first few tnonllis of Ids war admin- 

Tlie Millie of this Isiok, which was written h> Lieu¬ 
tenant Trac.y Hariett Kittnsige, LSNUF, formerly 
on Ailmiral Sims' sliill in Isuidon, lies not nierel} In 
Its reyealing how (xiiu|ilelely the Seimie Invt'silgatloii 
seiytsl to vindicate the Admiral (we all exiiected that), 
hut in Its revelation of the crying n<*e<l for a reorgnn- 
iicallon of the Navy, more parflculinIv In respey't to gU 
lug lull uulhorll.y lo the ttsluilial adylsers Ufsin whom 
the (lylllan .Seiretarj must necessarily dyNivend 

So far as Admiral Sims is concernetl, tfie reader lays 
down tilts digest of the h'stunony with an liiereased ad 
iiiiralloii for the ability and farsightedness with which 
lie tilled Ills respoiisihle isisitloii, and the truly mar¬ 
velous patience and tact with which he endurad. for 
the sake of the Great ('anse, the ealcuJuted negleti with 
whleli Iian'els aial Ids Immediate advisers treateil their 
own I lioseu representallve lo the Allies 

.So far as the Sis-ri'tury is comsTned, the lesllinony, 
eyeii of the olTlcerH whom lie called In rebuttal, served 
to establish the truth of the Sims criticisms It shows 
thut from the very outbieak of war In 1914, the fear 
less and iwirlollc among the offliers of the Navy urgysl 
UiMin our jaidtlst Seiretar.y the liiqs'ratlye noeessltj of 
preparing for war One hj one, these men, beginning 
yylth Adiiilrul FIske, were flouted and forced out of 
olthe, BO thut by tlie time the war broke, Iianlels had 
gallieretl around him a slarf of such definite color, that 
Its prlncljHil memlier dared to snj In the name of the 
people of the I'niled States that yye would as wstn fight 
our AllU-s Its the Get mans ’ 

But tilts sort of thing was utterly foreign to the fine 
spirit shown by the Nuyy -\s a sample of Iho attitude 
of the Navy ns a whole, we quote tlie fact, as brought 
out In the evidence, that Admlinl McKean, on July 20, 
1917, over f/irce months after tkr nor heuan, was 80 
stirred up by our failure to cooperntP earnestly with 
tlie Allies, that lie ixmsldered It iieeessurv to address a 
memorandum to the Secretary In which he wrote’ 
“With an earnestness lieyond expression, backed by a 
■ oiivictlon that has endured from the first, I ask that 
we meet this great world crisis liy contributing our aiax- 
linura national effort In building, manning and fighting 
destroyers to drive enemy submarines from tlm sea. . . 
The question of types may real for t he- moment wMle tee 
make the great deottum to do our utmost I.a*t it not 
lie said liy posterity thut we, seeing our duty, hesitated 
until too late, or that we failed to dlatlnguUh eesMtlal 
from Incidental effort" And this was one of aoorea of 
such communications addressed to the Secretary by 
offleora who could no longer keep silence. 


• t * 

Mr. Kittredge telt us that the oSlMrt Muf 
sound organUutloD, for naval prepait«t l iw ii. 4»t the 
Ing of the primary (kiiphuels on tlu» Vftttwr -tjUui 
the cdyll aspects of tlie Navy, were forced OQt-of Kluin*" 
slide iKualtlons The result was fatal t« tb« ^trlt 
morale of the service. Ktagnatlon or eyaliml doaHalB 
often took the place of the old splendid spirit of the ffttvy, 

Mr, Hnnieis must have realised, before the'besMncs 
opened, that If ho based his defenee upon tbb fftctii ttnd 
the record, he would be beaten. Hehce, tte tttnwd, 4* 
personalities, and accused Sims of b^ng pro-B^tte)i<NHUt 
attitude which was highly (wnmendable If ostr >li«grt 
woa with the Alllee, but was highly censnraMe If we 
would as soon have fought the Alllee as the e«emy. The 
Secretary proved to be a tactician—of a aort. IVbaii 
the able croas-examlnation of Chatman Hale bo 
shortened the range that Mr. Daniels was beginning to 
he heavily hit by hlgh-explosfve sliella, he aent up smObo 
screens In the shape of long stateBoents that had no 
betirlug whatever u|K>n the question. Hence the seem¬ 
ingly Immeasurable patience of tbe Chairman at toat 
gave way, for Senator Hale thus addressed the wltaew: 
“My Idea was that when we examined you here we 
would got all the assistance thut It was IR your power 
to give. . . Nobody wants to bide oilythtatf ^ MV* 
press any Information . Every qneotloa w« aak, 

you come out with u long statement taking op alt aorta 
of other mutters, and we never get soywhers.” 

Altogether, taking It by and largo, wa are glad that 
Ibis (xmtroversy arose. Admiral Sima atrock a brave 
blow on tiehalf of Hte morale of the Nary and got re¬ 
sults The outcome of the matter will be a roorganisa- 
thm of the Navy in certain respects where It to urgently 
needed. Daniels Is gone, and lit Secretary Deaby wo 
have the tyi>e of American that understands the flno 
s|)Irlt of the Navy As Secretary he has alretidy woa 
the full confidence of Its offleors and men 

The Yacht “America” to Be Presenred at 
Annapdlis 

A ll fitting close to n yachting career which, for 
variety and vlctssltudw. Is anrely unique, the 
famous jaebt “America,” by the courtesy of 
the Kiistcrn Yacht Club of Boston, has become the prop¬ 
erty of the Niivy Department and will find a perroament 
home at Annapolis But let no one presume that the 
H< liisiiicr “America," us slie «nvlngs at her mooringa In 
the York Kl\er, Is literally the yacht that won the c«p 
In ISTil Of the cruft which George Steers derigned and 
WllllHtn H Bmwn built In 1850, It Is probable that 
aothlug rciimlua except the lines of the midship sectloti 
and a certain amount of the body 
The ’’.America’’ sailed the riu-o which made her fam¬ 
ous on August ’22, 1851 Five dii.vs later she was sold 
by Mr Hteveus to Lord John de Blaqol^re, who cut 
down her musts five feet und used her for cruising In 
the following year she was bought by Iiord Templeton, 
who Mailed her for one setiaon and laid Imr up at Ooweo, 
In 1854 She was not disturbed until 1859, and when 
she was hutiled out, the hoot was almost falling apart 
from dry rot. She was botighl by the owner of a yard 
near Gravesend, Ixmdon, who, being a keen siiortaman, 
entirely rebuilt her, thus saving this famous craft tor 
IKisterity The foUowlng year she was sold again to a 
Mr Dei'le, who renamed Iter "OunlUa " 

In tbe year 1861 ahe was purchased by some resident 
of Suviuinuli, Georgia, name unknown, who used her as 
a'blockadc runner uad dispatch Iwat In 1861, tbe United 
States gun boat discovered the “America” aunk In the 
mud of the river, and her captain, later Rear Admiral 
Stevens, ifikde a gift of her to the Oovemmoot tor the 
use of the mldafiipnten at Annapolis. 

Tbe next and longeot period of her life cetnmeaced lo 
1870. when she was bought by General B. E. Butler, 
who raced her with more or less suooeoa nooi the year 
1880, when she was entirely rebuilt under plana by 
Eidward Bnrgeoa, the designer of “Genesta" a^ •'Purl- 
tan." Thirty years of improvemait In American 
seboonera proved too much for the good oM "Amectea," 
and although In 1885 she was entirely riggied and her 
stem lengthened, she failed to hold her own with snob 
schooners as ‘‘Fortnna" nnd "Moblcaft.’’ During the 
later America Ottp races "America" WtM troQUondy to 
be seen under cmlMng rig. 
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^Eltctricity 

Safety SvIt^M^There can be no doubting the fact 
that the introdUqtton ,«f safety uwltWte* Unn resulted In 
the aavlng of many ttttM. These switches, which are 
made in manj' different tteslgns, all work on the same 
gnuerul principle, namely, to encase the switch parts 
and the fusee In such a manner tliat they cannot be 
reached except- hy opentnit a (kwr, which act automat¬ 
ically dleconneots the current from all parts which then 
iHwoine exis>sed. 

, Coated Wires and Their Use,—For many technical 
purposes wires are used In which the central portion 
and outer coating are made of different melula In the 
making of electric lamps, for instance, the leadliiK-ln 
wires are sometimes made of a nickel-iroti core and a 
<*overlDg.or platinum, gold, or copiier, the foriiK'r being 
so cliosen as to have apiiroxlniately the same coeilU-leiit 
of expansion as that of the platinum oi the glass 
through wlilch tlie wire Is to bo scaled In gt>nerul, 
however, the expansion coefllcleuts of the core and cov¬ 
ering are different. 

Maracaibo Radio Station,—Work has been started 
on the new radio station at Marucullxj, Vcneauela 
This Is the second of the thrw' stations whose iiistalln- 
tioii was authorlKed by the executive ib-ciee of June 
18, 1920. The Maracaibo station will Imvc u power of 
fi kilowatts and the range will extend .')00 miles during 
the day and 1,500 miles during the night The towers 
will Ite about 160 feet high, and will be capable of 
receiving direct daily im'saages from tbe Arlington 
Station near Washington, and from the station at Oohm 
The third station Is to be erected at San Cristobal 

Radio Cable and Radio Compass—In a recent issue 
of the ProoredingH of the Institute of Uadio KngliM>ers, 
U H Marriott, nfti*r einpluislxlng the need for means 
sufBctently accurate to guide ships through narrow or 
dangerous channels, or In fogs, urges the Installiitbm of 
slgnsl-carrvlng conductors under such dangerous waier- 
ways Means of Indicating to the navigator the iirox- 
1mlty and direction of the signal ("onductor are discussed 
and exiHTlrnents descrilied In detail It is suggested 
tliat radio compass stations should Ite use<l to guide 
vessels to burlair entrantvs, where the guide signals 
could be plcktsl up from a submerged cable and fol¬ 
lowed Into liertli 

Sweden's Huge Cable,—Twenty-four car loads of 
underground c-able apparatus now on its way In Stix'k- 
bolm, Sweden, Is part of a glgantb underground cahb* 
system which the Swedlsli Ooverinmtnt Intends to Install 
between Stwkholm and trotelsii-g, acixirding to the 
Journal of the AIEK It will be 820 milea long 
When eoniplcted, It will he the largest underground 
cable Hue in Europe, and scixind In the world only t<i 
the 430-mllH line now oiterallng between Hoslon and 
Washington. It will la* capable of cnrrjlng two hun¬ 
dred conversations aluultaueunsly from Stockholm to 
Its other terminus To csunplete this big t)roJe<t, It 
will Im necessary to manufacture a total of ^25,(100,000 
conductor feet of cable, 25,000 loading colls and 8 re- 
[water stations wllh HOO re)u*aiers 

Wired Wireless in Germany.—Whereas up till now 
direct current bus been uafsl for teleplionlc (‘ommunlra- 
tlou, wo learn from The 'I'ei-hniral Review that a new 
metlnal of prtsluclng electrical osoJIlutlons makes It 
iwsslble to carry on a ntiinher of altcrnutlng current 
conversations over the same wire Dr, Meissner has 
iteen conducting exi>erlmonls with three-ehs-trode vac¬ 
uum tubes along tbls line In tJcnimny The osClHullons 
created by these tulws <'uii la* varied acconllng to re- 
ivsiulremcnl from 5,000 to 1,0(X),000 per secf/nd. For 
the human voice pnly betvvwn 10,(KX) and 60,tXX) oscilla¬ 
tions per wsotind conic Into consideration. Within this 
range as many gradations <'un lie Imnsliiced us may be 
nect-sHary for tho simultamsius transmission of tlfteen 
conversations over a single wire without causing trouble 
or Inconvenlenct* 

A Year’s Progrcss4ii Radio Telephony.—In connec¬ 
tion with reaenreh work at the llureiiu of Staiidunia 
on radio telejihony, It is necessary lo keep lu touch 
with progress In this subject elsewhere. A review of 
recent devrfopments and uchleveroents has been pre¬ 
pared for publication in the electrical -press. The post 
year luis witnessed steady progress and increasing pub¬ 
lic InterMt In radio telepliony. Voice transmission hy 
radio waves has advanct^ from Ute experimental stage 
to establtsbed practice, for distances of a few hundred 
miles, and since all Inherent dlfflcnitles have been sur¬ 
mounted, It Is actually jvosstble to carry or reliable 
radio telephony over ns great a distance ns ordinary 
wire telephony. It seerus probable that commercial 
telephony across the Atlantic will be an established 
fset la the not far distant future 


Science 

Pimento Leaves As a Source of Vanilin,—Tho De¬ 
partment of Agriculture of Jumalca Is continuing ex¬ 
periments lu the manufacture of vanllln from pimento 
loaves. A trial shipment of the oil was made to Kug- 
luml a short time ago, and was sold at !f2.50 per pound. 
It contained a higher percentage of eugenol than clove 
oil Itesults have shown Unit ll was more profitable for 
the colony to manufacture vanllln. 

Flavian Movies,—^Tho Coliseum In Rome, one of the 
most valued relies of antluultv In the eiilire w<irld, 
has been leased to « moving picture eouipaiiv for a 
term of years so we mav exiieet more films of gladiat¬ 
ors, early Christian martyrs, Hons, etc. in the near 
future The lease of the Ilallnii government is in 
unestloiiahle taste, even for n country In iiefsl of every 
poHsIhle source of revenue 

Parsley an Absinthe Substitute.—Substitution, par- 
tieularly in alcohol, Is the order of the day and even 
lioor Franee has her own ‘'moouKhliie” problem A sud¬ 
den shortage of parsley, so unlversallj use<l for cook¬ 
ing and garnishing lu France, iM-eaine apparent It 
was found that mannfai-tnrers were buying 11 up to 
make a substitute for almlntbe As nsuiil the spurious 
jiroduet is more powerful and deadly tliaii tbe outlawtsl 
gr«>en Ihjiior 

Congo Paper to the Rescue.—The papyrus of the 
Congo has shown on aiialvsis to (onlalii 87 8 |ht tent 
of evillulose After rt>f<eHreh and experiments, a proc¬ 
ess was discovered for bleaching the iilunts wbleh had 
l>een valtdy sought for 50 years The American Consul 
tJeneral at Brussels ataies that It Is planned to estab¬ 
lish near tho river a large plant, <-ostlng two and a 
half million francs, which will have an Initial pro¬ 
duction of 20,000 tons of pulp. 

The Airplane Tabooed for Duck Hunting.—Crim¬ 
inal i»r<s-eedliigH have tieeii InstigatiMt against those In 
vharge of an airplane which crashisl into a Hock of 
wild ducks, killing a large number Pictures In a 
motion picture news-weekly were seen by true game 
lovers and tomplalnts were .scnl to Wa.shlngfon with 
the result that an agent was sent to California, where 
the luc-ldeni ocenrixMl, with liistnutlons to prow-cute for 
violations of the Jligratory Bird A<t. 

Black Walnut to the Fore.—Black walnut, that wood 
which WHS HO much In rtspieht for furniture In the 
lasttvnturv <-unie Into its own during the wni The uses 
for this wood were numerous as for alriilane propellers, 
gunsbsiks, etc. ami the nutshells were enU-lned and 
used for gas masks The lieparimeiil of Agriculture Is 
enctmrnglng the planting of black walnut trees every¬ 
where This tree jiloved an esseutial jmrt In wiimliig 
the W’ar and a future supply should be encouraged 

New Assay Office Open,—On several occasions we 
have llluntruteil the oiierations < arrltsi mi at the Cidted 
States Assay Ottlee at New York The new- se<-tion 
has Just lieeii opened, the entrance being on Wall St 
The 0{H‘ning was dela.visl on account of injurv to the 
building bv the bomb explosion on Septenilier 16th 
last A vault of five stories eiitlrelv Is-low ground 
serves to <-ontaln g5.(XXi,()6(l,0t>0 in gold, If that mii<-h 
bullion should iiresent Itself The Sd-retarv of tbe 
Treasurv baa alao asked for more hullion storage space 
In Washington. 

107 Uses for the Sweet Potato.—A negro scientist 
of Tuskegee, Ala . has discovered munlfoM uses for the 
sweet potato, that near relation of the is-nnnt, yielding 
eTer.>tiling from lee tream to Ink Mr Carver en¬ 
lightened the VV'ays and Means Committee- of C<ingreHs 
and InrldentoHy askevl for a little "protiH-tlon" on the 
prfKlucts of Southern soil Said Mr Tarver, “Here Is a 
bottle of m.x-k oysters Here Is a bottle of relish 
for tbe oysters, made from peaimts Peannt.s make 
line cereal coffee. The sweet potato prmliicts niimlier 
107 up to date I have not finished wotklng wllh them " 
So, after all, some of the tarllT hearings are not so dull 
and humdrum as one would think 

Mustard Gaa Quickly Identified.—According to Lord 
Haldane, mustard gas was not known in Kiirope be 
fore the war, yet forty-eight hours after It was first 
used by the (K-rmaiis. British chemists had run It to 
earth. It was not discovered hy the Hermans during 
the war, as has so often lieen orrontsmsby statwl When 
Ixtrd Haldane was a student at Oflttliigeu, he often 
walked round the wells of the university town and 
noh-d the chemical laboratory Just outside Professor 
Meter waa lu charge, aud come across the gas mauy 
years ago. He recorded the discovery officially, and 
two British ineo «f science rememliei-ed the p*u>er be 
had written and kl^ntifted the gas. aay» the English 
i/echanir. 


Naval and Merchant Marine 

Storm Warnings by Radio. — The Shipping Boartf 
announces that henceforth most of the high isiwei 
radio stations will send out broadcast storm warnings 
on schedules furnished to .Sblmilng Board radio oper¬ 
ators .Ships without radio are direeti-tl to ask Uiow 
which have It to signal weather warnings to them by 
iiitc-nialioiial ecKle or by any other means that are 
uvuiiable, 

New High Records at Panama.—The aggregate net 

tonnage of eommerclal shljis using the Panama Canal 
In March, 1921, was 1,112,818 tons, as c-omiinred with 
1,99-1,828 tons In .January. 1921, wlilch was the mouth 
of high record previous to March The tolls In Mareh 
were $1,1ir)„';29, as compared w-lth $1,1)9,"i,8.57 in .lanunrv 
In .March of Iasi year, the- tolls from commerc-ial truffle 
anioniited lo .$.881,894 

The Last of the Centrifugal Gun.—After testing out 
the cc-nirifiigal gun at Ahei-cic-en I’roviag Hrctuucl, the 
Ordmuics- In-pnrtiiient has dceldcsl that because of Its 
great weight and Its Inability to obtain high Initial 
veIcKity no centrifugal giin can have- military value 
The eentrlfngnl gun is a perennial This last rermrt 
Is one- of several nclverse Juclgnients that have bec-n 
prcinciuneecl agaliiKt It by expert antborltles 

The Bulge an Effective Protertion. — In a recent 
jiaiier, the Chief Construelor of the British Navy 
In spe-aking of the- protection nffordc-d bv the bulge, 
said that the- criilsc-r “Hawke”, vvbleb had no bulge, 
sunk very cpuc-kly alter lic-lng toipcdocHl As a result, 
bulge protec-tloii was fitted |o the olh(>l vessels of tllt- 
class Thn-e of these* were- subsc-qiiently torjvedoed 
and all of them ... In reac-hing port 

Rebuilding Germany's Merchant Marine.—It is esti- 
luated bv a ri-piesc-iilalIve of our Hc-partraent of Com 
ineic-c- In BeiHn that (Jermanv lias todav a total of 
about 66.',(H)9 tons of shipping, consisting of .5(XI,999 
tons left to bei after tbi* Peace Trealv, and about 
1(15 991) tons which she- has hiilll since- tin- Armistice- 
This Is to be- eomimrccl with I be tlcs-t of 4,08,5 ships, 
rc-iiresentliig 5,249,999 gross tons which (lermnnv pos- 
scssc'cl ai the- oiitbrc-nk of the war 

Organixlng Barge Canal Service.—Canal lines oper¬ 
ating ovc-r 299 nicaleni barges and bouts have recx-utlv 
Jolnc-d the (Jrcut I.iiki-s-Hudson anil Atlantic Water 
wavs Assoointlon, and will agres- to establish uniform 
canal rates, give- through hills of lading, and apply 
cK<«aii transportation faclUtli-s to their Meets It Is 
aunoiineed that Capraln McHiigall, the designer of the 
original "Whalebai'k, ' will place five 1.5(KVton self-pro¬ 
pelled liarges on the canal this snniiiier 

Our Fleet To Be United.—The serious strategical 
mistake of the Imniels ncimliiistninon of dividing the 
rtc-et is to be- ns'tlfied Tbe probabilities arc that three- 
tourtliH of ibe Navy will la- eoiKa-ntnitcal in the Pacific 
111 tills connea lion, we note that tbe Biirt-aii of Econ- 
oiiilvs al .sun Francisco calls atlenllon lo the fact that 
the- California ml sllnatlon will have- an ImpoPtont 
bcniiug on this matter, and It is suggested that Cali¬ 
fornia will greatly assist the matter c>f oil supplies for 
the Navy bv .i further and c-onsuleruble development of 
her naler js-wer 'I'he gn-nfer this dc-velopinc-nt, the 
less will ('allfornla have to depend Upon oil for In¬ 
dustrial and munic'iiial piiriacst-s 

Oil for Coal.—In view of the superior economy of 
the- motor slnp to tlie coal lircal slennishlp, the Munscai 
.Steamship Compnnv suggests that It would bp advlsable 
(o chaiige some of our .Shipping Boards vessels to 
motor ships The suggestion would la- gcssl at any 
oilier time but this, when fVcingress Is straining every 
m-rve to out down the national exis'iidltures Aevord 
lug to 1/rannc hiigin< i) ing. the amount of oil uscal In 
motor ships Is onlv nboni 49 pci cent iii-r shaft borsc- 
jsiwc-r of that nsisl in oil-bnrning steam installations 
This cximpaitsim Imlic-iitc-s that the motor shlii will be a 
liuvlug proiicisiliiei limg aftei the coullmndng or the 
oll-bunilng sicamship has cea-.eil to run 

The German Dreadnaught “Baden" as a Target.— 
111 tbe eonise of a iiaper bv tbe Chief Naval Ccmsiruc- 
tor of the British Nnvv, read la-fore the Society of 
Naval Arehlloit-. of (ireat Britain, the writer discussed 
the design of tbe latest Cermim dreadnaught “Baden,” 
which has rec-ently bca-ii used lev tbe British as a 
target for heuw gun fin- He said that, on the whole, 
tho ship sliowcal m, su)M-rlorltv lu ib-slgu oi construc¬ 
tion to British ships, with wblc-h statemeiit Commander 
Band, of the Fnltcal Stales Nav.v. lu Ids subscc]uent 
comments on the paiier. stated that he was in full 
agreement Commander Band stated that (Ic-rman 
construction steel was somew-hat siiiterlor The “Baden'’ 
tests showed that, ta-ennsp of war llmltatlous the lat¬ 
est armor plate ns c-ornwl by the “Baden" w-as not so 
giKid as the British 
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Lt/tt A elote-up ot th« work, taken from the north ihore. with Jaekion** bland and the couth abutment in the baokarround. Biahti A portloa at the apron Mcthm at tha 4 m« aiaaoniT in pkwe 

Around th« pi«m of the Aonstructlon brldtr^ 

Details of the work already done on the Muscle Shoals or Wilson Dam 


America’s Greatest Dam 

The Muscle Shoals Project on Which Congressional Economy Is About to Force a Halt 
By W. B. Went 



work la there to sfaov (or 
wbut was spent Owing 
to the scarcity o( co*l, the 
nitrate tilout was shut down 
until the great dam ahould 
lie completed, h period 
roughly estimated at frost 
three to four years. 

The Wilson Dam which la 
now uitder construction at 
Muscle Shoals will hare, 
when completed, the largeat 
volume of any masonry dam 
In America. After making 
a careful search In engineer^ 
ing literature and records, 
the writer finds that It will 
be the largest In the world 
exceiit the Assuan dam 
across the Nile River In 
Kgypt and possibly the 
Vyrnwy Dam in England. 
Tho two former will be ex¬ 
actly tbe same height, the 

It .Miimlc Shoals pointed plant after the war for the manufacture of nitrates for Wilson Dam will he somewhat longer while all will 

make the river navigable fertilisers as Is lielng done In Norway, Sweden, at have very nearly the same volume 

from F.ast 'I’ennewiee to Niagara Falla and elsewhere The Hucompaiiyine illagram shows the comparattve 

Mist amount of territory The nitrate plant was practically completed and was alie of the Wilson Dam and u few other famous 
II In successful operation for a period of two months great barriers. The Wllimn Dam will have a Tolume 

, the coujiti'.v ailjurent to liefore the armistice was signed. While It «»st ati of nearly 1,000,000 cnblc yards of concrete. If one 

".mveytHl some years ago mipalllng sum of money, vet a wronderful piece of coiurote slab 1 Uj Inches thick by 18 Inches wide suita¬ 

ble for one person to use as 


r HlS ilory of the Muscle Shoals undertaking ivas tuntlen fcp Mr. West several months ago, 
at a time n>hen nobod)) had the slightest idea that Tvork on ibis great barrage r»as not to 
be earned right along to completion. Since that time. Congress in Us economj) program has 
lefused to appropriate the monep necessar)) to go on rvith the Jvork, and as a conseguence the 
xvoik tvill have to stand, as non>, 30 per cent completed until funds are again available. There 

icmains to be poured about a million cubic ))ards of conciele, and at the rate of vhich »ork has 

progressed on the dam this ivould take on/jt 25 months The organization of the tvorking staff 
has been brought to a high condition of efficienc)), and for the past fen) months 4,400 men have 
been working to unusual effect on the job. Unless immediate provision is made to the contrary, 
this force null have to be disbanded even before the end of the fiscal year in June, in order to 
conserve funds for the proper care of the structure pending, a resumption of activity. The annual 
loss in deterioration and in interest on the idle capital represented by the dam Will be greater 
than the annual appi opriations necessar)) to carry on the Work- All this seems a great shame, and 
n>e believe that with the project so fai along toward completion the part of economy Would be 

to finish It now As the best presentation of thu viewpoint which We could make me gtve Mr. 

West's story in just the form in which he prepared it when it was assumed that as a matter of 
cowse the dam would be completed — The Editor. 


a walkway were built of the 
material, the walkway 
would extend entirely 
around tbe earth. 

In comparing tbe Keoknk 
I>am of the Mississippi Rhrer 
Power Company with the 
Wilson Dam as it Is to be 
when completed, we find 
that while the former is orer 
<4,000 feet long and 58 feet 
Idgh, by 28 feet wide on top 
and 40 feet wide at the bot¬ 
tom, tbe Wilson Dam will 
also be considerably over 
4,000 feet long, and will be 
over 08 feet high by 27 feet 
wide at tlie top, and 76 feet 
wide at tlie bottom, 'nius It 
In seen that the Wilson Dam 
will contain conalderably 
more masonry than tbe Keo> 
kiik Dam. Tbe Keokuk by- 
drodectric developmeiit la 
generally acknowledged to 
IM the largMt In tihe world. 
The famota Quaker Krtdg* 

further plauned to use the The downstream arm of coffer No. 6, and Itwconnection with the constraettm bridge Dam of the New Tork AqOe- 
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daet OoquDtwloa i$ titter 
Ut00 tm rmtt m feet 
hlffh, more laen 

in Mettooel dtaietwlaiit. The 
SMeevett Dus does not 
come ta Its cUsa «t all for 
tbta dam is very tbort and 
higli. It Is tberefoce Seen 
tbat tbe Wilson Dam will 
actually t>e tbe laraaet dam 
in America. Tlte Assuan 
Dam across tbe Nile Elrut 
* in Eio^t Is feet Iona 

and is esactty tbe same 
belgbt as the Wllaon Dam 
will be when completed. It 
has u, Tfdume of 700,000 
cubic yards of concrete. The 
Wilson Dam will hare a 
volume of between 700,0<S) 
and l.OOftOOO cubic yards. 

Not only Will the construc¬ 
tion of the WilsoQ Dsm 
make the Tenueesee River a 
very valuable waterway and 
enable the nitrate plant to 
be operated for the manu¬ 
facture of fertlllaers, but it 
will also provide clieap iM)wer for other imlustrlce tbat 
may want to locate at a desirable place where labor 
conditions and trans{>ortatlou fucilitlet) are no well 
adapted to such as at Muscle shoals Muscle Hhoals is 
altuated ap|)roxiniately mhlway Itetween Memphis, 
Nashville, Chattanooga and Blnnlngbam Tbe geueral 
local conditions which Inliuence the methods and time 
of oonstrucUng tlK> dam are esiteclally good The 
project Is well situated in regard to the laltor market 
Sand, gravel ami stoue for concrete arc also at hand. 
Railroad facilities arc also good, as there are two 
roads near the site of the dam. The river is of great 
service In bringing In ooiistructlon materials, and elet' 
trie power la available for construction purpose* at 
reasonable cost. I'ower at present Is hiruiabed by the 
Alabama Power Company from their Ixtck 12, hydro¬ 
electric development and the Warrior River ateitm plant, 
the former being 140 miles away, while theiatter Is 90 
miles south of Muscle Shoals. It Is Interesting to note 
that this Warrior River plant is in the very heart of 
Alabama's coal mines, being at the verj' moutli of some 
of the mines on the banks of the Warrior River. (See 
author's article, "Warrior Steam Plant of Alabama 
Power (Jornpany" in Potrer oad Hleriric^l Review of 
March 10, lOIS.) 

Power Is supplied from these plant* over a sinide 
circuit, three-phase strandeti copiter transmisslou line 
Tbe cables are each one-half inch in diameter, eud are 
In a borlaontal idane. 

Tbe power Is transmltfeil at a pressure of 110,000 
volts and la transformed to 44.000 and 2,3(X) for local 
(ll*trlbntion at Wilson Dam 

Muscle Hhoals is also well 
situated for the manufacture 
of fertlUaer. Phosphate 
rock Is one of the principal 
Ingredients of fertiliser, and 
In at hand in great alam- 
danne. Tbe cotton raising 
states, which are the great 
users of fertilisers, are well 
within easy reach either by 
rail or water. 

It is very advantageously 
situated for the development 
of a great manufacturing 
center. Unlimited sites are 
available. With the comple¬ 
tion of the dam, excellent 
water transportation will in¬ 
sure lower freight rates 
Moreover, the cost of build- 
ing and beating la mdbh leas 
than farther north. There 
Is an abuitdauce of common 
labor, and it is a prormi fact 
that skilled labor will flow 
to the point where there le a 
demand for it. With the 
growtii and devetopment of 
the Southern States If 
abouM be pooalUe to supply 
their deownds for many 
products from plants located 



elated that It will rwjulre hard, honest 
experts, combined with a certain iimo 
assistance to bring the new industries t' 


irk <if tralnerl 
of tliianclal 
fiiM'le Shoals 


A Murder Th&t Never Haniened Solved by 
the Airplane 

T he "Mystery of Edwin DwkhI,’’ the uiiflnishtsi 
inaNten>lece of Charles Dickens, ha<l never been 
Holve<l until recently, and there Is some doubt as to 
Its solution even now, but the work of Perev T (’arden 
(PntJiam’st, will go farther to satisfy tbe great family 
of ‘TtroiHUsts" than nnvtbtng prlubsl for mam years 
The author has applied M.vcroft Holmes' nietlKsls, for 
we must remember that the almosi-sure Sherlock ap- 
I»ealed to that sniier detective ami relation My<r«ft on 
very rare occasions 34«. Caislen has cxnminesi the 
manuscript with painstaking care and has made many 
Interesting dlwoveries. Out his most remarkable feiil 
was In W'ctirliig tbe coojH'ratlon of Major Sippe, D 8 O , 
of Short Bros, In taking some remarkable vlexvs of the 
Cathedral and It* preclncta of "Clolsterbam." as Dbk- 
ens has dlagnlsed tbe cliunniiig Kentish Cliy of Roches 
ter The writer of this brief note attemptwl n few years 
ago to trace approximately the si-ene of ibe murder of 
Edwin Dto^.hy John .lasisw, but was nnsnei'essful. 
<iwlng to bfliogruphleal difficnitles Hut with the aid 
of the airplane, all Is different The seaplane flea low 
(ii)d the nneaniir e,ve of the camera first at an elevation 
of 800 feet, and then at 500 feet unrolled the pbture 
like a map Here spread before us Is the whole scene 
of the mnnler, the vert graves and tanlis which niv re 


whlcb now «oin» from plapta 
seo uiilln forifacc Donb. De- 
apU» thl« It tttiat ha appro- 



ferred lo In the stoi.t At 
last we can trace tbe com 
liaratlve short jouru(*v from 
the stoneyard of Dnrdles, 
tbe perpetually Inelirlated 
luiiHou, to the tomb when' 
.lolin Jasper I'aeheti tbe 
(luiekllme to obliterate the 
Isidy of his miirderetl 
nephew, Step by ste|) tbe 
many mysteries whli-h sur¬ 
rounded the story are being 
solved The greatest danger 
Is lest the game one day 
shniild have an end in* a 
complete solution. But that 
dav Is not yet, hut Is prolm- 
hly fur reniovetl If Dick¬ 
ens, who hail premonitions 
of sudden death, had only 
told his lilerarv adviser, 
Forster, his soii-iu-law, Col¬ 
lins, who drew the cover, 
Sir Luke Flldes, his illus¬ 
trator, or hm son, Charles, 
how the story was coming 
lait, wlial reams of paper 
would have lieen saved, for 
the literature on the suhjei't Is enomious, probably 
greater than for anj other one l)ook, excluding the 
Bible of eouise, so we turn and twist and split hairs 
nsuaU.v to little purimse, but Mr Carden has altered 
this with his nnsleni methiKis and now we can eon 
fidenily hoiie tlinL this luvsierv of mysteries may *ue- 
I'umb to these methods wlileh tlie great creator of 
.SlierliK’k Holmes never dreaimsl of 

Male Chickn from Large Eggfs 

A FRENCH scientist I.lenlmrt, has carried out ex¬ 
periments winch indlcntc thiil there Is a (sirrela- 
tl.m iK'twecn slssc and weight of egg and sex of chick. 
The heavier eggs weie ionml to iirodnce a large pro- 
IM>rtlon of males the lighter (“ggs a huge iiroisirtlon of 
females I'or the smsvssfni apiiln ation of the devio*, 
it was fiaind nwessarv to use eggs prislncisl bj pure- 
breds and fiom a pen of bens out of the saine brood. 
It was found desirable, furthei, to set eggs laid at 
the height of priKlmtlon, as there is an apparent teu- 
ilenty with all bens to lay eggs of li'ss weight at the 
Wglnnlng and also toward tbe end of a litter 
.The disioveij, if stub It can ts' calbsl has not yet 
Is-eii fnll.v exploited, and Its limitations as well as ea- 
pneities shown Pile reasoning whlih led to the flrat 
exi>erimenls is inten'sting 

TUc ex|s'rimenler had observed dial in all breeds and 
vaileties of ]umliry the mule Is maikedlj heavier than 
lh<> female Through tests, he was aware almi that 
this difference ni weight was true of the vlileks, being 
determinable in tin tlrst il.ijs of life He reasoiMHl 
Hint the difference In weight 
I also ls> apparent iu 


Ameinan jHmltry-ralsers 
can U' detiendtHl on to give 
tbe sex deteriuinutlou plan 
of l.lenhart a prompt try¬ 
out The desiraliility of lie- 
ing able to regulate tlie pro- 
isntion of pullets and cock¬ 
erels In the hatch when set¬ 
ting the eggs Is of prime 
impoitance Setting eggs 
III inesoiit the poultry raiser 
(alcnlati-s on about fifty per 
is'iit females The males 

H|S'(ik The) are woujctlmes 


ibl for 




iths 


later, 


In 


totariAV af II. 8, Nitrate Plant No. S, ilMwln# i5»« etoctric ovens, to be epetated from the power 
created by the dam 


uses raised to tbe 
1 oast lug stage This nooea- 
sltv to liaiih many males 
wlilih aie not needed re- 
((iilres more exhaustive poul- 
tr.v eipnproeut than would 
be ueedevl were It possible 
to regulate sex of the 
liatcbes Should sex-deter- 
uiltiutiou ts'oomu practical. 
It wiatbl alter poultry condi- 
Inais to a (smslcleruble ex¬ 
tent, anil result lu the mar¬ 
keting of the prospoetlvo 
roosters In egg form, with 
the prospective hens re¬ 
served for hatching. 
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Looking Backward Four Thousand Years 

The Story of a Digger’s Luck That Opened an Egyptian Wonder House 
By Albert A. Hopkins 


R' 


H kfl 




iiK'iiiiili rtiiK (iMT n KiM'i 
im/ii siilkp Till' lu- 
cllIKMiloclst a lllllll Ilf 
HI Il'IK V III) Ih kl'l II III) 

siirfiii'i" innilltioiiH, liis- 
t(ir\ imd (‘mtMIiIiik 
wlilrli K'lt'K t" tla' niiik- 
luK of M Hric'iitliii' Slier 
liH’k HoIiiii'm 


The larKeat group, in which Mehenkwetre suporintenda the counting of hi» cattle in this 
Noah’s Ark of ancient Egypt 

mil 1!\ ''luck’ 1 k‘Is whlcli had liet'ii dulj iilh-d al Hiiiiie fiirmtT periiHl 
f iiii'iiii nhuh'Hs K\er.\thing iioUittxl In a ilinnial dlsaiipolntiuent. hut 
him- nni> iho nun of the iu(‘n imtniMl tlml the ehlpH of ntime 


'the 




Af 


Nile at 'I 
the ^\ar 
cavntimus were hegiin 
under the Ulroitloii of 
Mr Herbert K \\ mloek 
wlth an effli leiit srlen- 
tlde staff At the he- 
glnnlag of the heaHoii of 
IfllO lO'JO, a huge tmiih 
of theKleventli Dynnstj' 
waH being "ileoiied up" 
to get an adequate Idea 
of ItH typography H 
R«H‘ine<i Unit aothlng 
wortlO of siieilal note \ 
the prnethe of all good a 
Ij, HO that ('ver\tiling 
painful and inntlieumt 
leal Rieurum, ) 
the heait of tli 
ologlst In thin I iiHi’ 
enee hroiigbt n Ini 

II rd 

The she of the tliid 



\eri*d , hut if Ir 
clear thonmgh- 
oiit ulth that 


of hia cabin and ll«t«n« to 
)t Uboo in Rnclcnt EayiiL In fact tl 

bnklna aro carried on under one roof 

o more scene* from the life of a magnate of ancient Egypt 

Iriekled fioni his hoe Into a crack in the rm-k One of h 
the explorerH enme along at thm Juncture aiid Htnnk ei 
a mutch to light up the darkuesa Iti the fissure. Cue tl 






the depreMHlon arc 
the lilnek niontliH of the 
toiiihs of the courtier.s 
liK’ludiag that of Me 
heiikwctre, a chaaecllor 


roMil palace—one of the 
niii''( imwerful men in 
Kgipt in B C 2.0tM» 
Melietik\ietre had chOR 
en his Hite well and 
tnilll .1 I aiJMimiiv up the 
hide Ilf the cliff at an 
angle of 20 degrees This 
lonilR to a portion, cor¬ 
ridors and hiirijil (ham- 



he rocks, a world of 4,000 years ago in brightly painted miniatiira, was reiraaled by 
torch. A girl, still poising herbMet of mests IM stores, gases stonily 
St the fnrsder* of the tomb 


glance was enough; a 
native carrleti a hastily 
Herlhbled not© to the 
other metuliers of the. 
Expedition to come 
quickly and bring elec¬ 
tric torclies The sun 
had set and the gloom 
of night so Intense In 
Egypt had descended 
upon the cliffs, but 
when the arehaeologlRta 
lay lint on the ground 
and shot a t>eam of light 
into the crack, one of 
the most startling sights 
that It was ever a dig¬ 
gers luck to see dashed 
before them In the 
Buinll, totally untoticlusl 
chamber were doatms of 
dolls aud other figures, 
brightly painti-d, and l<K)klng like a glorified Noah's 
Ark The uiterture nils eunleil and seale<l for tho night 
aitfl prepiiratloiiH were made to extract the last grain 
of ktiowle<lge out of this 
queer find. A room was 
elearwl out In the house 
below, mirrors and re- 
(iiH'hirs VI ere bunted up 
and for thix'e days 
lihotogmphs were taken 
with the aid of daylight 
flashed along the cor¬ 
ridor for one hundre<l 
feet by a mirror and a 
silver j)fli>er reflector 
Fortunately, the pock 
held together long 
enough to get out the 
objeits euclosed in the 
ehaniber The room 
WHS not, as the explor¬ 
ers at first thought, a 
little liurial chamber 
In fuet It was a He<'ret 
riHun in which part of 
” the tomb equipment of 

Mehenkwetre had been 
placed A thousand 
years Is^ore bis day ft 
ml been the custom for the tombs of the wealthy to 
miain such a ehamlier—ealled by the modem Arabs 
1 C "serdah"—In which the dead man’s statue was 
walled up Later It had 
been the custom to put 
laisldp the stntue a few 
figures of servants at 
their dally tasks eternal- 
1} preimrlng fofid and 
drink for the dead own¬ 
er of the tomb. Grodu 
ally these servants had 
been multiplied and the 
statue of the man him¬ 
self lieen mode smaller 
until at last his figure 
had l>ei'n reduecfl to the 
same scale as the ser¬ 
vants Tho latter were 
now grimiied In model 
workshops or on boats, 
Iierformlug their tasks, 
and tho master’s statue 
hud bec-ome a figure in 
the tableau, vratcblag 
the work done for him 
The spirits of the little 
modal workmen and the 
spirits of the food they 
produced eternally, sup¬ 
plied tile spirit of the 
little statue—the soul 
of the dead man. This 
Idea was universal 
among the Egyptians of 
2,000 B. 0.; every ope 
(Continued on papa 575) 


RieMi Brewing 















Jiiay 7, 1921 


SCIENTIFIC AMERICAN 


867 


Show teg toe Uttle to ^ 

apPEABINU at moat of 
tbe big tractor shows 

of the past few months lias ^ 

l)een a interestluK , ' „ 

The scene dc- i, 

In duplicate a 

farm the 

jip-to-date equipment that 
Koes to make farmlug pffi- 

dent. There are barreetiiiK ^ 

machines, tractors, alios, ', > V'' ' -■’'’^ r- 

windmill ant! chicken house i'*.*»(' ‘ '* ’ ' ir ^ Jt”.'■ ■ 

Wheat and corn fields, to L!t'*'’".^‘ "'''’ _!_ '. _L______J- 

aether with a garden of Model farm and farming equipment employed by a tractor manufacturer as 
growing vegetables, make product to farmers 

the farm scene the more re¬ 
alistic. The good roads Idea Is also shown, as well ground to shnjtc, without anj forging or heat treatment cago, recentlv 

as a eoucrete pavement extending over a hah- They are described as lieliig exceedingly tough, with prisliicts of tin 

bliug brook A mtslel bridge completes the ex- a fine silky fracture, and free from shrinkage and railway limKisi, this 

hlblt. All farm machinery Is inisiclcd after the big blowholes, and It Is stated that they can he used for stliniihUe drinU-more 

machines The miniature farm cfivers a spine 4 by 8 the hulk of engineering opi-ratloiis exupt those for lesson that milk Is t 

feet and la realistically colored to make It attractive to which sinHlally thin toola ore required In tests made 

all those who behold It at the establishment of the .Sheflleld Testing Company 

Washington’s Rapid Transit Book 
Service for Legislators 

Y OUU Congressman, who perhaps with 
only half an hour's advance notice, 

IS challenged to defend the high tariff 
on WTsil, finds a wealth of Information 
handy, and telejihones the Conjtrcssioiial 
Library f<ir text-hooks on the subject. Are 
the books dispatched by a sjs'Clal mes- 
seuger"* Ves, hut the errand U'arer In this 
Instance Is charged with electricity and 
the botiks piu aM>d In an eleitric basket, 
are eonvevod from the Library to the 
Capitol through a tunnel, the trip being 
made In five mlimtes 

And the electric basket In nil prohn- 
lilllty Is not empty on its return engage¬ 
ment as doubtless the same Ouiigressman j 
or one of his colleagues has just finished 
with a book on the suhjeet of Irrigation 
ill the West Literally siieaklng, this 
''traveling incohanlcal library" is iqs'rat- j 
Ive to the Capitol, Senate and House | 

Offleo buiUlings The aftendant at the 
Library plows the iMKiks In a leather eov- 

<'rlng, not dissimilar to a sult-eni«>, drops Machinery that operates the book-carrying basket that runs bet 

the eonlalner In the eleetrle carrier, Library and rongreas. The basket Is behind the electric bulb n 

touches an electric button, and, tiri'slo, the 

hooks are spetsilng on theli way Ueturnlng from the the alloy was put lii comiietltlon. on lathe roughing, 
assignment, the carrier automatically dumps the Issiks with the standard highspeed steel iiscsl by that eom- 
and containers in a siincloiis Isix designed for the pany, which Is deeianMl to he superior to the majority 


'1 except that the cutting si)ee<k 
was. 1:10 fc*et a minute A 
Cooticrlte tool lasted 21 
uil/iiites 20 secoiiils, while 
one of the l>est hlgh-siimi 
stiH-1 broke down after 2 
minutes 20 seconds 

The Battle for Health 

T he pfjwcr of milk to de- 
strov the fortlflcntions 
of 111 health, Is denion- 
strated by' an animated 
iiiislel designed by K M 
Parks, dairy engineer of the 
Itiiirv Division, Unltenl 
Slates Department of Agrl- 
nilture, for exlilhitlon al tho 
Nutlonnl Dairy Show in Chl- 
‘inenliiig nilllc posters, essays on 
, milk iliilries, iiud a health 

nllk ciimpiiigns and im|>ress the 
le arch eiiciuy of under-noiirish- 


Library and rungreas. The basket Is t 


The idea of constructing such a mechanical device, 

_, rtsjiiiring months of sklllni effort, was 

hniiight to Washington by Miss M .lessle 
llisiyer, milk ii til I rat I on sis-clollst, who 
oliHcrved an aimitenr arrangement of a 
(Iflh-griido jinjill In the Plftshorgh sriioola 
who had e<)ul[i)K‘d two forts, representing 
ill and giwsl health SimilarlT, a Spokane 
hoy last .year built a health railway lim¬ 
ited, thereby lending entliuRiasm to a 
"drive" for liureaslng the (smsumptlon 
of priKlucts of the i>all Somewhat com- 
tillcated, iioyi'l In effei t, and yid the most 
pretentious thing of the kind desigueyi la 
the inodel of the Dairy DhKlon 

A niinintiire ha I tie Is wuged against 
the foiM'M of 111 health, the milk Imttlc iie- 
Ing victorious Pit turcstpie scenery, a 
wimliiig rlycr, an oiieii road, and soldiera 
emerging Irom a (lnin|) of hushes an' rep- 
roseiittsi by realistic cffei'ts iii the me- 
chanitnl foniiallon the niipnratus weigh¬ 
ing about 2')d iiouiids It is oiH^rnted by 
I a motor of one Ivyenty-llfili of a horse- 
jiower, and tiny milk bottles typify sol¬ 
diers yvlio go "oyer tbe lop " KKe soldler- 
I inilk-bollles an- oiieraPsl along a con- 
■en the yeyoi, 4 bj feet long, a yylieel of "(g) rpm 

center sending Ibe soldii>r Hcross the river at the 

other end of the (onveyor 

At the further end of the trnuiyvay, a mat forms a 


purpose of Sheftield high 

The meehanical arrangement Is possible through a which the toola 

supply of isywer fiimi8lu>d hv a motor lii the hasemruif .’l/Ifi Inch, the tr 

of the Idhrary, as deidcfwl In the nccomiiaiiy lug Ulus- cutting speed T 

tratiun The tunnel through which the conveyor open weight of mat 

ate* la 5 feet wide and 9 fin-t high, large enmigh to per- the test bar wt 

mlt of the passage of a jyersoii should the electric minute The to 

apparatus become InojKTative for anv niechanlcsl speed steel wi 


of Sheftield high-s|M-ed steels In one series of tests, In 
yvblch the tot'ls were li Inch sipiarc. the depth of cut 
ll/lfi Inch, the trayerse pet revolution 1/1(1 Inch and the 
cutting speed 128 feet ii minute the 


The baskets, made of Iron, are 2i/j feet long, 2 feet 
lilgh and S Inches wide, the front bars of Iron being 
8 Inches apart. The liooks, after being encased In 
leather containers, are strapped In the haslet The 
"traveling library" can Iw stopissl at Its di’stinatlon, 
hut the apparatus is suhjeet to the lieck and call of the 
Library when the eleetrle button Is pressed 


ug Ulus- cutting speed 128 

ror open weight of mate 

h to per- the test bar was 

electric minute The tool 

•chiinlcal speed steel was 

up" after 2% 
g, 2 feet yvhile one piece of 

rm being 14 minutes .TO sec- 

cased In then "slightly 

et The cutting,” and au- 


iiBcsl by that com- ba< kstoii to kee| 

■lor to the majority they dropping i: 

10 series of tests, In starting iioint n' 

•e. the depth of cut emerge fi om the 

111 1/1(1 Inch and the end of the coini 

feet ii minute the (he fort of gixsl 

rinl remoyc-d from milk pall, Is yii 

4.S.1 imiimls iier ineiils of brass 

of standard high- this (loyernmcn 

reportisl “done ol two or three 

minutes' yyork. one uillk-hot(lc-i 

t'ooperlte lasted 


the further end of the trnuiyy’ny, a mat forms a 
Stoll to keep till' liiyailing soldiers from hounclng, 
dropping into a hopper to ho rcconyeyisi to the 
ing Iioint riMidy for another siege As the soldiers 
go fiom the (lump ef irees a yyhlle flag at the other 
if the coiiyeyor Is lowered, then-liy signifying that 
'ort of gixsl li(‘ftlih, repre.sented bv produfts of the 
pall, Is yUIorloils \\ rxul, sheet Iron, and frag- 
M of brass liiiye entenxl Into the lomposltlon of 
(biyernmeiit mislel, which is operated at a cost 
yo or throo eeiils an liour 'I'he mechanism fires 
uillk-hotde-soliUer a minute. 


Its destination, harder, worked 
and call of the onds before It was 
•essed onstratlon of the 


Cutting: Tools Which Contain No Iron was 

S OME more dota are now given out regarding the non- yvorks 
ferrous cutting too! for cutting sbcid, known as Steo 

Cooperlte It Is a signal departure for tlie leading made 

materia! for cutting tools, liotli plain or high speed, in Ing 

steel. Tills now material has nickel as its basis, the simlla 

other componenta being ________________________ 

tungaten, tullicnn, molybde- 
nnm aluminum 
proportion up 15 per cent 
zirconium the 

war was made in this 
country on aeml-commer- 
rial scale and need for turn- 
ing shells, 

its produi^ton and the man- 
ufacture tools 
kinds being erected at 
Kokomo, Indiana. 

Turning tools made ot 

«ooperlte are cast and tbea Pl»n drawn by Berti 


terial and tho i 
was recently | 
yvorks of the Shef- ! 
Steel Company, j 
made were then ■ 
Ing company j 


Plan drawn by Bertram 0. Gaodkue of New York for the n 


ojid-s and yviis Nebraska's New State Capitol 

w orn Imi still cT-yHE plan drawn bv IScrtiiini (i Ibxxlhue, New York 

other. rather liudiltect, and leiilullyely ueeephsl by the commls- 
9 minutes (i six- sion appointed to linest seicn million dollars In a new 

done up A (lorn .Stnti' Mouse for Nebriiska is a bold and striking depurt- 

inelllng of the mii ore from slate ciipttol urcliilix lure ax It has becu prac- 

cnstlng of tiKil.s tiled in the I'nltcd Sfiitos 

given at the Mr (i(M)dhu<''« plan yyax one of two out of the ten In 
field Mercantile the compelllion Hint broke ayvay fiom the coiiycntUmal 

and the tools Ifoman dome xtiic 'i in> oificr plan did not figure In 

tested by the test- (la* couipetllion The tentatively iiiiejiled building pnr- 

iinib'r (xniditloiiH tukes of some of Ibe prliulplex of Kgvptlaii architeex 

aliendy d(-scillied, tore, yylth slight dashes of .'^paiiNli and Sli-xlian 

'1 111' striking feature of 


biisi' length of 4(S) foi't The 
toHir is siirnioiiiiti'd liy a 
small dome lo be covered 
w’ltli golden tih's, and being 
loenfixl In (he prairie eoiin 
try it yyill be a laiidniark for 
many miles 'I'he plan eiills 
for a grouping of all iieces- 
sary executive oftlees Includ¬ 
ing a great memorial hall, 
about four courts 


r capitol of Nebraska 
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Fuel Conservation Opinions—I 

What Leading Consumers of Fuel Have to Say About the Present axicl the Future 
As Reported by Austin C. Lescarboura 


rp !■' lif Iii'lvi'rwil fuel 


vi'rwil fuel \\'h)i! Jh ni) «'%rpll(>nt 
lUltt IIUHHtihfHI tiirv 
(luHtilal <‘Oiitar IniH 
Its own ilmlK li.isi'cl (iji viist :ni<l iisnut', so that 111 
am ills( iissi.ai ol till iclativc merits anil illsaiUantaK<*» 
el hiels \M iiiusi net liiiaet tlie eleaienl of lilaee ns 
«ell ns liuii anil aeiuial eeiKlitloiiH 

Iteth ee.il anil eil ■\lr 'riumuis A KillHim tella iih are 
euipleieil III Ills iilaiilH at orariKi', N' .1 Where It la 
(lessIhJe 1)1 iis, leal he prefers that fuel to all others 
Oil Is (ihjei I iiai'ihle, sliiee the (iriie oirles Ho iiiueli ovei 

II Iieileil el' Kills I’eiil, mivh Mi Kill.aeil, Is tile lieHt 
liiel till'll IS ier.\ little Mirlatien in prii e or i|unllty 
iiMT II peiieil ef ,\eiirs, anil JuditinK from tlie IminenMe 
(le|iehlis, tliere la lie Imnaalliite iliiiii'er ef a Herlona 
kIiiii latte 

Why Many ConnumerN Prefer t'oal 
Anil Mhat Mr Kiliaen sa.ih Ih f.iiaeal ef main other 
fuel lonsnmeis In the lenlial anil eiiateni PnitiHi 
states l''iii liistame, Ml A K IJliili, of the Aills- 
I'haliiuia Miinufaernrlni; ('ompain ol Milwaukee. W’Ik . 
wfali'H lha! the iiinier plant of then Meat Allis V^ orks 
naea coal lieianae It offeis the most leitiiln supply niiit 
Ih reailllv aimed lii lariti ipiuiitllleH t\itliout Kreat ex 
peiiHi' Coal, Niiiie It la iilatneU ehetiii, eiiii ho stored 

III lanje ijuautltiea \slIhou( heinv e\|imiHe and is oh 
tiiliialile troni a areal minn diatriits 

Mr Slniirt Coo]M‘r of Ihe CliarleKtoii CoiiNolldiitial 
Uullwnj it laalitliia ('ompnny of CliarleHtoii, S C. 
IS anolhel luhiKiile ol eoal, and mav he lotisidereil as 
spokeamaii fm our .shaith Aflaiitli States Coal Is the 
li'HHl exisuiHive, atafes .Mi Cooper, olthouEli he adds 
that tills depeiiilM upon the liK'ution In his loenllty 
loal meets the reijnlremeiits of IiIh orauiil- 
/atjoii III Ihe least i ost 

Of the same opinion Is Ml P W Hippie, 

Chief Kiialnis'i of power and Kiiulpmeiit 
of the Contieituut Compain, whieh oper¬ 
ates an extensile s^ stem of trollei Hues 
IhroUKliout the Stale of Coniiei til ut His 
orKiiiiizatloii, stales Mr Hippie, uses eoal 
iMS'imse of its eheiipiiess hi that iiiirtiiuliir 
leiritorv However, Mi Hippie is cm 
phalie Jti pointliiE out that the Imsf find 
nvallnlde tisiay depends eniindi on loeal 
itv It mav he isml In one pline, oil In 
another, w'liter in aiiothei and sn on 
'ruraliiK to railroads, we nKiiin Hiid that 
tlie loeiility delennnieH the fuel Most of 
the KiiNteru rnllrontlH emploj liltuminons 


fuel oil frtwn Wyoinlu*, are utilized, nceordliig to Vice 
Ihesldent E P. Bracken. The coals referreil to are 
1'avort‘d iH'enuae they are produced on the railroad’s own 
line and are the moat economical and rehdlU avallnblc 
fuels 'ITie use of fuel oil was started to help the oil 
H'flnertes dispose of their realdtium oil. However, the 
liujirovemeirt 111 cracking jirocessi's will more than 
llketv result in a decreaMlng use and eventual almndoii- 
mmit of leslduum oil ns a locomotive fuel For tlielr 
(uirpose, states Mr Bracketi, coal Is the mom sultalile 
fuel, hecause the rnltrond serves u largo coal-priNliii lug 
terrltor.v 


t the 


Fuel Oil and Its Advocates 

of fuel oil is Hleudllv lucreaslng .Soui 


are making tirovlsions to coiiaume coal or 
oil 81 will, so as to take iidv aiitiigc of market lluidii- 
utioiis ill either fuel Thus the viirious plants of the 
C S IiKluatnnl Alctdiol Csimpain are isiutiipisl to 
handle eitlier of these fuel uiiiterlals The reason given 
Is that ut times It Is easier or clieniier to get one or the 
other. deiH'iidlng on the time and louitUm 'I'he heal 
fuel uvatlnlde today, states this tompany, dejieuds on 
the operation for w^hleh the fnel Is use<l, the liKvitlou, 
luhoi (oiidlilons. nud railroad facilities The choice 
Is'tweeii the use of fuel or eoal lii most cases ih purely 
an etviiioinlc one, hut oil Is, of course, ciislei to handle 
and 10 regulate, luid reipilreH less latior Hut when the 
latior involved In the utlliratlmi of cmil is figured in as 
purl of the coat of eoal. the uuestion is purely' an oco- 
iionili one 

II Is ill southern Cullforiiia that fuel oil Is widely 
employetl One large user of this fuel Is the Southern 
Cnllfonila I'kllsoii Company of l.os Angeles This 


oal for liK01 




t fuel 


r HE basis of all inJusir]/ is fuel—fuel in any form, tvhether it be 
coal, peal, lignite, oil, natural gas, wood, colfe, or even water 
poaci For without fuel there u no turning of the wheels of 
industry, and everything must come to a standstill. Hence there it good 
leason why fuel conservation should be on oft-menttOTKd subject m the 
columns of this journal, and why We asked over seveniy-five leading 
users of fuel for an opinion as to piesent conditions and future develop¬ 
ments The large mass of information which these leading fuel con¬ 
sumers gave us (ould not be digested and boiled down for presentation 
in a single issue, hence the first part appears this week ond it to be fol¬ 
lowed by the second part in an early issue —The Editor 


of rJie low ivisi and hlmpli 
power jilants tor Its use 1 ' 
Hlieukliig through Hs V’lie 
iiiul states that It (oiiMimei- 
prodnevsl hy 


iliihO, and I 


iljiie. 


iioIh Ceutriil Hailroad, 
lent, holds this view, 
liitumliiouh Coal as is 
> Its riglit-of-waj 


vein speaks the -New York 
Haven and Hartford thioiigh Mr W ]> Hean. Me- 
I hanietil AshImIuiiI Io the Pn'sidelit This railroad, 
which covers the New Faigliiild teriltorv, emplovs hit- 
iimlniam and semi liltumiiimis toiil, as well as coke, 
the first two fuels are emploMsI foi locomotive and 
statioiiarv jiowei plants, uml the third for statloiiurv 
power (ilantN, where smoke and dust aie not desirable 
The best fuel iiviiiliihle fm (Ids rallrmid, we are told 
hv Mr Beau, Is eoal pieleiubh in llie simiie of high 
grade bUumlnmiH and semi hlliiiiiiiimis louls from Peiiii- 
s.ilvanla. This In so for ismimiiii reasons, laking Into 
ueeouiil the heating value of the loal and its i ost 
leiidy for use on their svsleiii 

The New York Central I,lues, aiiordlng to Mi A T 
Hardin, Vice President, also use hltnuilnmis eoiil for 
engine fuel, except at one or two iiolnls wheie for the 
purjiose of jireveiiting smoke, it is neiessnn to iiw 
untlirnelte, and ulso in Home of the finest regions 
where .State laws reipilie Ihe use of oil llHiiinliimis 
isiul under present emiditlmiH Is the most econouileal 
fuel for general railroad use, states .Mr llaidln, and 
It Is the onlv steam-ralsIng fuel which Is todin avail 
aide 111 snliu lent (piantifies to cany on Iraiisportailoii 
and niis't the iequtrements of the Industries of the 
< mint 1\ 

Anothei rallrnnd that eonwinw* bltuminoas loal Is 
the Cliiiiigo Burlington & Qiilwcyi Bituminous coals 
from Illinois, Iowa, Missouri, Wyoming and Colorado, 
Kiih-hltuminmis isiuis from Colorado and VVy'omlng, and 


jiower eompuny Is using < rude ml heiauHe It has hemi 
the most ecouomltal and. liv reason of its local pro- 
duetloii, the most readily ohtainahle fuel uvallalile to 
southern t'allfunila nmsumers Aeeiirvllug to Mr H H 
Ballard, \ lee PreaJdent nud (Icneinl Manager of that 
eompaiiv, the Increase in the price ot crude oil In Call- 
fiiruia vv'itliJii the paat four m five vears from 50 vviits 
Io l(.2 00 a tiurrel. proliihits Its tsmtiiiiitsl use iii large 
nunntities as ti fuel for the generation of electric jiower 
A1 any rate, states Mr Ballard, us a fuel for ship 
Iiropiilslon irviile oil lias a smierlor use for which Its 
limited suppiv hhould Is- i miservetl Furthermore, the 
best fuel iivailahle tisliiy for the geiierutloii of electric 
IMiwer IS "white eon)"—the liiexhaustihle hydro-elei’trlc 
power of the uiountniii streiiuiH—of which California Is 
fortunate In isissesslDg 15 0 jier cent of the total isvten 
llai water imwer In the Viiited States 

Hown in BoulsInna the New Orleans Itallwiiy & Bight 
Company, aceordiug to Its Su{i«rlnteiideiit of Power, Mr 
I'rank Frost, has three steam-generatiug stations, two 
of which are old and luedtclent and are useil only In 
ease of emergency In the mala station, this company 
Inirns both eoal and fuel oil Just now, eoal is slightly 
less exjieiiHlve than the fnel oil etinlv alerit; Imt this 
eomiiaiiy tun a two-story holler room the second story 
ol wlildi Is so eoustrueted tliat It can only hum fuel 
oil under boilers on that floor 

f'liel oil ih steadily coming Into Its own fur maritime 
puriKises One by one the largest liners are being con- 
vertisl Into oil bumere, altboui^ It appears that there 
lire very definite limitations to the «l*e and kind of 
ship on which oil firing boilers can be employed to the 
iiest advantage. Thus mpet jof the large steamship 
companies use either fnel oil or -coal on tlwlr ships, 
depending on many factors In each case 


With the UsMTS of Nataral Om 

In certain sections of the country natural gas tot 
available for beating, illumination, and power purpoaea. 
Thus in California, there are distrUts In which natural 
gas Is arallable, and It ranks with fnel oil as the host 
fuel obtainable In the Soothwioft. In the Middle West 
natural gas is available In many cities Typical of the 
use to Which this fuel is put Is that of The Calon Gas 
& Electric Company of Cincinnati, Ohio, Natural gaa 
from West Virginian fields Is being employed hy that 
company, according to Its Mr DeForeiW, whenever avail¬ 
able, which is throughoiu the year except during winter 
months when the supply is llmltwl to domeetle needs, 
all the industrial users being cut off Curing the Win¬ 
ter the fuel of that company consists mainly of l40gan 
County semi-tittuminous coal running about 13,000 B. 
T U per pound, and a lesser amount of other coals 
picked uj) on the market The main supply of that com- 
IMUij's eofti is from its own mine, Mr lYeFotwrt states 
that coal, either powdered or gasified after taking out 
the liy-provlncts, is the lies! fnel, till, using the lower 
grades, is the second best: and natural gas Is the thitsi 
Itest, lieiause as a rule It is too valuable to he con¬ 
sumed for power purposes 

What About Water Power? 

Kvheii asked regardiug the future of water power 
in the rnltwl States, Mr Edison stated that be believed 
that III years to isirae coal would rise in prU-e and this 
would Insure tlie utlllxatlou of all the water powers 
eiimmerclally aviiilahlo, basitl on the standenl 'of the 
price of isial then In force Indeed, the price of coal, 
sa.vs Mr Edison, sets the value of the water ia>wer, 

The total available water power of the 
1 iiltevi States would, if complftely ntl- 
liml, provide only a minor part of the 
isiwcr now produced by the bnrnlng of 
fuel, we are reminded by Mr Edward W. 
.louea of the I^elede-Chrlsty Clay Prod¬ 
ucts Company of St lamls. More com¬ 
plete development of our hydraulic power 
ri'Bouri'eB Is desirable alnce it would lower 
power costa in some localitlea, reduce the 
fuel transportation prolilem and decrease 
our annual consumption of fuel. Water 
IKiwer canuot, however, lie exiiected to 
lirovlde more than a small contribution 
toward answering our big fuel problema. 

The future of water power lii the 
I iilttsl States, iHspeelall) in Cullforula, la 
ipilte promising, aifordlng to Mr. Ballard 
of tile Southern California Edison (3«m- 
paiiv The passage of the Fwleral Water Power BUI, 
as well as the scarcity and lucrBaslng price of fuel, baa 
given a great stimulus to the developmi*nt of hydro¬ 
electric ra'Wer ill the West The lower cost of water 
lauver in eompurlmin with power produced by atoam 
Is causing a gradual industrial movomeut westward to 
the centers of hydroelectric power, according to this 
aiithorit.v 'J'liis movement has and will contlDue to 
(lulcken the need for the development of the watoriiower 
resoiiri-es iif the West. The Southern California Edison 
Compaiij alone has u hydrieelcetrlc power devetopment 
lirogram which will bring Into production approx¬ 
imately I.OtXl.CHS) horsetaiwer. Of this amount, 1,000.000 
horsepower wilt lie developed on the San Joaquin Klver, 
kiiowu OH the Big Creek Project, and the ramalntiuc 
3,000,000 horseimwer will be prcsluced along the Colo¬ 
rado Isjtli alsive and below tlie Grand Canyon. 

Conservative estimate* Indicate that the normal growth 
of California, isiplimies Mr. Ballard, combined with the 
western moveflt^t and the electrification of certain 
railroads, will absorb this Immense amount of jiower 
by 1045. The consummation of this complete prc^rraiB 
will require an Inveatmeait of approximately 38ro,000,- 
WX) for the eonatruotton of the jiower plant*, traos- 
mlsMiou and distribution systems. 

Water power becomes luoreaslngly valuable with the 
character of Its development; that 1* to aay, the Ideal 
Is to maintain a uniform flow of water throughout the 
year, state* an ofllcial of the American Engineering 
Company of Philadelphia, Pa The more money that 
has been spent-tor etorage of water and for stand-by 
steam plant sertlc4 during annual period* of low water, 
the less xalnahla lb* 'water power. The prindpa} -Me- 
meUt of OQed'lv the 'water pirwer plant la an invethgaant 
(Continued on page S7S) 
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G)ld Vulcania^ition of Rubber 

A New Rn gltA Process wiA Many Advantages Over the Old Ones 
By F. Rowlisson 


I N Ftogltab acleotiit of oome Rtandtns, Mr. Peucbey, 
the t/ectarer in Obemlcal Technology at Manebeo- 
ler Unlvemlty, ha« announced a new prowse of rubber 
oulcanlBBtluQ. which It U claimed will revolutloulBe 
many brandms of rubber inanufacture. By the use of 
two gases, both cheaply and readily obtainable, he has 
purfected a scheme of cold vulcanization of rubber 
which combines the ready application of the present 
"cold” prAcess with the line quality of the hot process 
The mechanlam and chemical changes invtilved In 
the new procoaa can better be understtiod when the na¬ 
ture of the rubber and the processes of Its manufacture 
are conaldered. Rubber Is the latex of a species of 
tropical tree. The nature of this latex and the part 
it ^oys In the life of the plant Is not clearly under¬ 
stood. It la entirely distinct from the sap which by 
Its circulation gives life to the plant; Indeed, the tree 
seems to suffer no harm by Us removal The latex la 
tapped from the tree by Incisions made In the bark, 
and is collected—a thick viscid liquid of varying Color. 
After exposure to the air, the latex undergoes a sponta¬ 
neous a^ remarkable change, particularly If heat Is 
supplied. Prom a liquid It slowly thickens Into a 
semieolld mass, still retaining some of the stickiness 
which characterlaea the liquid The change from raw 
latex to caoutchouc Is hastened by working the mass, 
and In Its later stages by curing over fires At the 
same time, leaves, stalks, small stones and other for¬ 
eign matter are as far as possible removed The cured 
(‘Boutcfaouc Is a Bolld mass of varying color acisirdlug 
to Ita aonri'e and treatment. On application of even a 
moderate amount of heat It rapidly becomes soft and 
viscous, recovering Its solidity at low temperatures A 
high temperature destroys and decomposes the mass 
Into a sticky liquid which does not regain Ha properties 
on cooling. The nature of the change from the raw latex 
to crude caoutchouc is thought to l>e partially an oxida¬ 
tion effect, hut chiefly to Isi due to molecular londensa- 
tlon or polymerlaation An artificial synthetic organic 


compound, iaoiirene, oxhlblta similar proiwrtles, and has 
been called artificial rubber Its ninnufatture is, 
however, prohibitive In cost. 

The crude caoutchoue la farther purlfle<l mechanically 
by working between knives and rolls to Insure homo¬ 
geneity and freedom from foreign matter The purified 
caoutchouc la, however, of little use In the arts and 
sciences. Though posaessed of a slight elasticity at 
ordinary temt>eratnrea, it becomes plastic and soft at 
quite moderate temperatures, and further treatment Is 
necessary. This la known as vulcanization 
In 1880 Charles Ooodyear. of Now Haven, discovered 
that mbl)er (or caoutchouc) when innstiCHte<l with 
finely-divided sulfur at a fairly high teniiKTiiture, un¬ 
dergoes a remarkable change The sulfur combines 
with the rubber and the vulcanlaed muss Is found to re¬ 
tain Its elaaticlty to qntte high ^tcmiwraturea besides 
showing a notable Increase In tensile strength The 
new product found a ajieedy appllentlon In Industry, 
where Its elaattelty, freedom from (sirrosion and wet- 
resisting propertlea, made it a valuable material 
In 1^1 Parkes made known his cold vulcanization 
process This consist^ in the use of sulfur chloride 
in solution In cay'ion'disulfide Rubber goods steeiied 
111 this solution be<-nme vulcanized In the cold, lietter 
still, articles were sus]ieiided In an atmosphere of 
sulfur chloride gas. By this means, textile fabrics 
having first been Impregnated with rubber either by 
rotliug It into their pores, or by steeping them In a so¬ 
lution of rublKT and allowing the sohent to evaiioruie, 
Ibe rulUHT tniuted artlHe (ould then be cold vulcanized 
by treatment with the sulfur clibiride 'I’he Parkes 
priwess made itusaible such things us the mackintosh and 
<ither rubber fabrics, rubber slns-s, etc. ('old vub anlzcd 
riiWier Is wvircely as high in its qualiUes as hot vul- 
cauixed but the convenieiu-e of the process outweighs 
tins objection for many uses [m|inivement.s due to 
various luveotora were afierwanl madi' in tsitU proc¬ 
esses, notably In the hot pres-ess by the Incorporation 


In the mass of catalytic agents such as litharge, mag¬ 
nesia, or antinioiiy sulfide Tiicse either jirotnoted much 
quicker viilcnnlzatlou or reduced the temperature re¬ 
quired , a small proixirtion only was retjuired as a rule 
to give the elTis-t Neutral substances such as barytes, 
zinc white, etc, niaj be used to loud tlie vulcanlzeil 
rubber, and pigruciiis mii> be udded lo give color, Vul¬ 
canized rubber uttiiins Its uiiixiniuin elasticity when it 
contains fn>m L’ to 2^1 js-r <ciit of sulfur ovcr-vulcau- 
Ized rubiHT beiomcs liurd and liu'lastic It is known 
as ebonite or vulcanite and Is the fiinillisr sutistancc of 
which fountaiu pens, cti , arc mnniifactured 
This gummiiri/.cs the state of the rubber industry at 
present The discoverv of 11 new pris-css of vulcaniza¬ 
tion tvimblniiig the virtues of both hot and cold proc¬ 
esses. with some of its own, prouiisca lo muse a r»'Vo- 
hition of methods The bn sis of the new jirocess Is 
common knowledge lo ever.v Lhi'uijsl When the two 
gnws, sulfur dioxide aud sulfureited b.vdrogeii, are 
brought together, dense clouds of sulfur. Ill a very 
fine state of division, are formed liotli gasc's are 
very cheap and easilj ol>tHluecl--ln eontriist to sulfur 
(blonde and) carbon disulfide, wliuh are evpensive and 
objeetloiuibU' in list Now If raw eaoutcboiic lit masti- 
(iited in a eloscsl muchine, and sulfur dioxide gas lie 
pumped lu, tile rubber will absorb a (s'rlalii auiouiil 
lu its jMires If now siilfiirctted hvdrogcii be admitted 
lo Ibe miu bine an nninedlHte jirei i|)italion ol sulfur in 
the finest state of divlsnai, takes place i«i Hit reej/ mans 
ol Hie rubber \ iileaiilzatioii tiikiw jduiH- at ordiiiury 
lem)»eratures. and bj allernaleli uilinlllliig ihe gases, 
any degri'e of vulcanization may be aitamed I'liitber, 
lo secure vub aiil/aflou In ordliiurv jirotcsscs, it Is 
ms'cssarv to have some excr'-s sulfur, wbicli is detri¬ 
mental to the propel lies of the liiilslied material The 
new proicss leaves no cmtks of siilfiir Owing to the 
fact tiiHt till' process Is ('iirried on in tlii' /iiiikh of th«‘ 
rubltor (1/ wdiiuiti/ l( mpi > nturi k it is prnclleable to lu- 
K'onhiiucd on pnr/i .177) 


Correspondence 

The editon are not itsponetble for Mtemeati made 
10 the Gorreepeodenoe colunia. AnooyoKMu conuno- 
tnoatMM cannot be conaxlered, but the nenwa of cor- 
retpondent* will be withheld when oo desired 


How To Crct Badi To Normal 

To the Editor of the Kcienth'ic Amkkk an 

This la the year of liquidation and readjnstiuenl In 
buaineaa. The praaent condition can be best expressed 
as follows: 

No oeUlog, no buying; 

Ne buying, no making; 

No making, then wh«tf 

Falling sales, nnemployment, idle plants, decreased 
prodneUtm, high costs, and heavy losses, are elements 
In the present situation, and can only result In one 
thing—depresaltm and business gtagnatlun—unless con 
structlve steps are taken to get back to normal quickly 

There shontd be plenty of biMdncas ahead. Our 
chlWrsn need schooU; our families need homes to live 
In; our cities require new public buildings; our auto¬ 
mobiles, trucks and farmers need roads; our railroads 
need repairs and new tracks, roadbeds and equipment, 
our public ntUltles need bettermenis and replacements; 
our tnmaces and stoves require fuel; our people need 
■hoes and clotblng. In addition te all of this, the 
world needs food. 

Bern is a oonstmettve program based on years of 
exptnience tn Industry; 

1, Determine normal capacity of machines, working 
idaeto. departmentn and plaoits, In honrf This may 
be 76 to 86 per cent of your possible capacity. 

2, Btandardiae overbonda according to departments, 
with doe eonaldamtlou to reductions in same, determin¬ 
ing What thOM ovsirbead rates would be for your nor¬ 
mal eapaolty. 

8, Determine fiwm enttmktes, records of past per- 
fotlMinecffi by cOaletWnces or by observations, what 
would be fair and attainable production standards per 
hour for yont varioos nperatlona, using your normal 
capacity as a basta. Do fHU for the reason that pro- 
dootinty ^relattve aasonnt prodoeed pa hour), Is the 
gaga of eoonoaty and effiolency In manufacturing. 


■k ThiH will enable ymi to determine various eomblna- 
tloiiB of the stniidard qilniitlHes of tlio vnrloua priKliicts 
you can moke 

fi. Using current prhos for labor and inatcrlal, and 
your Btniidardizc'd overhead rates, the cost of these 
priKluets, at normal capiu^ty can lie determined 

tt A fair and reasotmlde profit added to costs—or 
n.slng costs for a time, If you have to—will mean pritx's 
which will bring business, bevaiise greatest vidumi* of 
work goes to that coiicern whose prux-s retlei t noniial 
(qKTntIng conditions 

7 Now call In some of your l>e.st woikers ns repre¬ 
sentatives of their fellow workmen, nud outline to them 
what your present condlllona are and what you want 
to do, explaining the above points, especially uumlier 
8, as they relate to unemployment, reduction in wages 
or hours, and company losaes. 

8 I’lacc these plana before your banks, as a basis 
for credits and financial help. 

0. At the same time get your sales and advertising 
campaigns tuned up with the above, giving due con- 
alderatlon to time jiayniinitB, discounts and the like 
10. Charge the differences lietweeu uctiiul and atund- 
ard overhead costs Into an adjustment aicount for the 
time being, which will decrease as you approach nor¬ 
mal capacity, and which wUl cease when you reach 
normal Thia looa will be much it'ss for the coming 
year than It would otherwise be os plants are now 
operating. As you go nisive normal and reach possible 
productions, this loss would be olTsot in whole or in 
part by credtu to tho adjustment account The bal¬ 
ance, loss or gain, at the end 0 / the year, would be 
carried into profit nod losa 
The aliove Is not mere theory The steps have been 
trUsl and proved out and are practical and workable 
They have been used by plants before the war and 
since the war, 

AnMclpatlng normal conditions will bring normal 
conditions more ijaickly ^ 

O. K Knoeppel. 

The Einstein Contest and the Readers 

To the Editor of the S< ientific Amebh an • 

As an Interested bystander In tbe recent contest for 
the Einstein Esany Prize, I wish to ixilnt out two 
utterly false generalisations on mstters pertaining to 
philosophy In ths composite third essay published in 


your coiuraiii' Iintigiiic nij sui prise when stumbling 
in the oiw-nliig puragrapli uihui Auguste I'omte’s (1798- 
1H.57) thoruuglilv lirtifidiil genesis uf liiiiuHii knnwlislge, 
bmg ago disfnslilisi I mean the ji.sserli(in lluit biitnan 
knowledge Inis jiii.ssed progn-ssh ('ly llirough three 
htnge.s, Ihe Hicologii 111, the iiietiipliv m( nl, the svietifillc 
The positivihiii of Oouite docH Indeed Mil \ he In this 
(tilde form 111 Inniimeriiblc school fexts, hut 1 did not 
bmk for ihiH sort of thing in 11 mippoHislIy origiuut cou- 
irlhulioii to the Kliisteln literature 

The iisserlion lliiit "the ancient (irts'k tihihmophers 
iM'lleved tlial Ihi't could tup .sources of know letlge pure 
and nliHoUite about the nature ot time nud .sjiace hj 
Hitting down In a ehalr aud reasoiitng about them,” etc., 
does Indeed have the ear-marks of origluiility, if igno- 
rauee may be calltNl original. ShudeN of Aristotle and 
Zeller I 

J J E FuEiiKiiirh, l*h 1). 

Pomeroy, Wash 


Time, Space—and Motion 

To the Kvlttor of the ,‘Ihektihi Amihuan 

I am a reader of your magazine and am Interesred In 
the "Einstein” articles. In the SiiF.Nnm Avierkan 
ot February 19, 19'21, under the bending, ' The New 
Coucepta of Time and Siuu-e," I read, ‘Hiil did .vou 
ever obst'rve anything suggesting the iircHeiuo of tiiiu' 
In the ahseno*' of stinix' or \ bx‘ vcwmi''’ While Ibis in 
true It Is alsti tnu- of all erennon—nothing could ex¬ 
ist wltliOHt space to exist In Poit did joii ever observe 
anything siiggi'sting preseiuc ot tune 111 the absence of 
motion? Time is tbe produci of motion 

SiipiMist' soniothing to go wrong with the fonx' Is-hlnd 
all motion and thiil nil nioiion cx-nsed liiiduding 
growth, waste and j'rii.ilr, nioleculiir ntoinic action 
and evi'ry motion known or unknown 1 where then 
would We find n suggestion of lime? And ngnlii BUji 
pose all things to move in iiarallcl lines nt t’.ie same 
vphH-Ify w’hetc iben ivoiild wo find time? ('oiicliision— 
time 1b tbe jirodiict of two or more motions either 
of dlffereiit dinx Hons or of different velocities While 
time cniiuot esi.sl wlHionI spnee, spnec enii exist vvilh- 
out time, but motion i nnnot exist vvitlioiit time or time 
without morion 


Lewis S. Hoi 


East Humptoii, Coi 
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Machine-Made Window Glass 

How the Great Sheets of This Difficult Material Are Made and Handled 

By Robert G. Skerrett 


I iV the inamifncturi' of kIurn Keuerall.v, 
tlio lnlxir cUiuiri ooiintltulCH ttio liirBest 
MltiKlo Item of oviH'iine Tbls fait haa In- 
HIiiro<l Hio luvoiilor to ovolvo vnnous me 
(■liHiiliiil HBoiK’io'- iloilKni'<l to redino niHii- 
iinl work iiM fai ns priictn )il)lr‘, nud It l8 
noli'Wortliv tiiiit II Bood donl of kiutork 
I mn row u Idl'd tlioso offortu I’robnbly 
iiotiiiiiB 111 (Inn dfioilion iiim hii'ii moro 
lirllllaiif fiom iiii onuiiioorliiK Hiniidpoliit 
tlinii wliiil liHS lioon iloiio tlnis to choaiM'H 
Hiid to iiuiiillf\ tlio iiiiMlnitloii of window 
KliisH 'I'lio doiinrtnrox Irom tlip art of tlie 
llHiid-ldown luotliod {iroporlv divide tliom- 
Kclvtss Into two olHHNoh, aiid tlio iirosoiit 
liuriMw IR to tront of ttint orio wldoli 
fnndmnontnllj Ir fin* inoro rovolutloniiry 
Noiirly four docndoB n(to nn iMBonioun 
man lij tlip nnino of Cliirko ossnyod ro 
prodni'O Rlioot KlaRs hy moctianlcal inpiins, 
and Id* p\nm[do atartod othors alone tin* 
sanip p'lffi onl,' (<> ilroii t'.v tho wa.vsldo lio- 
pauao of Neomlnelj liisnrnionntuldo obRta 
rloa of Olio sort or another Hut ahont 
1908 one creative Botilus, IrvltiK W 
Colhurn, of Franklin, I'a , proflfinc by the exjiorlencT 
of his iiredecewHorH, brouBbt out an apiiaratiis for the 
nmnufaoture of window Klnsu that lamMehaod featnroa 
of esiK'fial tironuse With It, It wur practicaiile to 
(Jraw lotig shoots of jrlasR of couRidorahIo width and 
of various deslnsl thirknowaoa Kvon so, thoro was 
uinoh to ho done* to fit the machino for Industrial 
Bcrvleo, and after vears of costly exiierimontJnii:, in 
which Hoveral mou took n jiart, the iialent rltthts were 
sold for BonielhiiiK like $iri,(H»() Snhseqnenlly, control 
of the invention wna seoureci hy K I) lilhb<*y and 
Michael .T Owens, hoth ot whom have f1(!nrc*d eonspic'u- 
onslj in uiodernlzlriff the DiakiriB of (fhiR'S 

It was not, however, until H IJ Urnshaw, act Ink for 
Meiuir« Idhliey and Owens, took over the iirohlem and 
rounded out tho whole process that Collmrn'H orlulual 
ooncoptlon was proiioiinood ready for applleatlon on an 
liuposinK soalo As a lesiilt, there is today at ('horles- 
toii, Wesi Mrelnin, a tnaknilleont plant of many build¬ 
ings, and thoro are InstHlh'd VI antomatlo shoot Rlaas 
fiiawluB appnrntiiR oHimhlo of turning out an immense 
amount of window Blass In the course of a year The 
priK'Oduie Is a eontlniious one, and as hniK ns u ma¬ 
chine is Hctlvo It prodiKS’R Blass of a preserllied width 
and thickness hour In and hour mu 
Some Idea of the rapidity of oiieration ran he gatli- 
erisl from the fact that a machine will deliver a sheet 
5 feet wide at a rate ratiBiiiB from dl Inches to tdct 



Outside view of the factory where window bIam U made by machinery 


InelioM In loiiBth ovorv sl\H soi-oiids Tho tlileknoss do- 
lormlnes this tiBuro That is to say, a sheet 1/24 of 
nn iiuli III thlokii<>ss comes over tile roll at a sjieed of 
.SVt) feet i>er minute, while glass M of an inch thick is 
made at the rate of 2 f<*et a minute The shc'et goc*H 
rlBht from the roll Into the lehr or nniieallnB furnace, 
wliere, after a Journey of 200 f<*et In n Kraclnnlly low- 
erluB temperntnro. It passes out to a belt conveyor 
There, the* odBcs are trluimwl nnlomath'iilly and tlie 
Blass Is out crosswise into sii^clfii'd leiiBths I’p to this 
fiolnt every opc-rntlon Is perl[||ltouc>d me< hanleally 
'I'o ui)|»ro<-iato what nil of this mouns, let us bo 
hack to tho very start of the4rork ami follow It tbrouKh 
from tlio raw materials to the stuBC Just descTllic'd 
The liaieh for window glast Is comiMised of sand, salt 
cake, and lime, with a smultBamoaut of powder<>d coal 
or charcoal In some Instances smia ash Is siihstl- 
luic'd for Uie suit cake Tliese ingredients, at Oharh*s- 
ton, are severally s<*oo[)ed up roec hanleally from the 
railway ears in which tliey arrive at tlie plant and arc 
deposited Into elevatc'd eonerete bins From these 
storaBe tanks, tho sand, s«l| cake, lime, etc, «ow liy 
gravity Into nn eleetricnlly-drlven mixer, which stops 
successively under each bln to receive the required 
amount of the different raw materiala. The hatch, so 
measured and prepared next goes Into a hopjier which 
fi»edM a belt conve.vor, and the latter. In Its turn, carries 
the mixture to the eliiiles reaehliiB dlreotlv to the rc 


eelving ends of the melting tanks, There, 
nn attendant, by raising a lever, lets the 
stuff drop Into the tank to replace the 
molten glass drawn off at the farther end 
of this furnace A single man can thuS 
take care of six tanks, while another oper 
atlve reverses the flames of burning gas— 
Issuing alternstoly from one side of the 
ftirnaee to the other—of the aapio group 
of tanks. This reversal Is necessary In 
order to inaiutaln mors nearly uniform 
the heat of the furnace structure, which la 
deslgnevl to work on the regenerative prln- 
cirde. 

No small part of the success of the 
Charleston plant is due to the way In 
which the melting tanks are built of 
blocks of refractory materials and the 
furnace walls are cooled by circulating 
water and air to insure relatively long life. 
These tanks, exposed to a temperature of 
from 2.t«»a to 2.800 degrees Fahrenheit, 
have been run continually for stretches of 
eighteen months without calling for troii- 
hlesome repairs or their shutting down 
Each tank has a 80-pot capacity holding many tons of 
molten glass, ami the daily yield of glass Is equal to 
the prodiietlou of 44 blowers In a so-called hand- 
working establlsbmeiit The molteu glass that Is 
formed Into slus'ts Is withdrawn ftxim the furnace hy a 
simple yet, withal, an amar.InBly effective attachment 
which, in principle, is akin to the gathering rod or 
■puiity" of the ontlnary gltisR blower 
This is one of tho features of the machino which 
has riRjiilrwl n protracted period of research; and In 
its present form is nothing more elalwrate than a 
heavy Iron rod. siisis'iided horlaontolly hy a number of 
copjier straps, which can he raised and lowered. This 
rod, tiK'hnlcnily termed a ''haft," Is dropiied into the 
molten Blass within the tiiiik, where It cools the glass 
imnidllately In touch with It This Induces adhesion, 
and wiicn the rod Is llftwl electrically It pulls with It 
a trailliig plastic mass of Incandescent glass almut 
two Inches thick and ns wide ns the bar Is long After 
mounting ii liistunce of SO Indies the glowing sheet, 
extcndtiig upward from the tank surface and adhering 
to the halt, Is <lrawn over a bending roll and led thence 
on to a tlatteiilng table, ’Phis table Is really a cxintln 
nous belt made up of a series of closely spacevl metal 
slats, and is about (1 feet long and 72 Inches wide. The 
belt spans the gap lietween the furnace and the lehr, 
and moves with the sheet of glass In order to keep 
(ronfinui‘d on page S78) 
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A great feat of ship salvage: Righting the Italian dreadnaught “Leonardo da Vinci’’ by rolling il 


A Great Feat of Ship Salvage 

I T will br rpmenibered thut during tlif wiir, mio of 
the finest and most inixlem of the ItnllHii dread- 
naughts, the ‘'J,e()imolo da Vlnel,” was aunk In hgrbor 
Before her final dlaappenninie the grt'at ship of 2‘J.- 
OOd tons' diaidacement tumeil turtle, and when the 
divers Investigated, the.i found that she was Ivlng 
deck down niam the laittoni Here, indeed, was a 
probleiD, Inasmudi aa the five heavy harlH'ttes and 
their turrets, with the I'.’-lueh guns, of which there 
were thlrtefoi, were liuried in tlie mud These heavy 
weights arted is a sort of enormous <le(<i) underhung 
haiiast to prevent the lifting and righting <if the shlji 
We have already In a previous Issue deserllied the 
■operations of getting the hull to tlie siirfais* and In 
dry doc* F’lrst, the divers cut away the flvii turrets 
with their thirteen guns, Ilglitenlag the ship to tJiat 
estent. The hull was ttien made watertight, ralseil 
liottom up, ilonted into dry dock and unwatered there, 
the Buperinenmlient mass tsdug curried upon spisdal 
supports of erlbblug and heavy timber struts Judl- 
eiously dlsiH)s<sl utwler the wliole deck of the sliiii so us 
to properly reivlve the great coneentrated toads whhdi 
are jvecullar to laittleshlp construotlnn After additional 
deck weights had be<>ii nunoved, the whole hull was 
made thoroughly watertight, the dwk was hooded and 
ttip ship, still bottom up, was Ilonted out Into deep 
water The task remaining was to roll the ship over 
into Its normal position This was done by gradually 
flisxilng the side ballast tanks and suhmerglng one 
side of the ship deejier and dee(K-r until, by flooding 
the bothun tanks adjoining the alreadj-floiHled side 
tanks, it was possible to bring a righting moment into 
effect, which pulled the shlit entirely over until she 
fioBted, deik up, ns shewn In our Illustration 

An Improved Gas Mask for the Navy 

W E show here n photograph of a type of gas mask 
used In the Navy during the later dnvs of the 
war which is not generally familiar to the public 
Moat of us know the gas mask which carries a om- 
talner, rtmiietl like a tin can. over the mouth, stropped 
on around the head, This new type Is In aeveiiil wavs 
auperlor to the other 

It consists of a rnbberlxed canvas face mask, which 
must, of course, fit closely around the face to la- effect 
Ive In keeping out poisonous gases To this is at¬ 
tached a hendplece made of tin which supiiorts a tin 
canister, hold in place by leather straps; the canister, 
In turn, connects with the ______________ 

face mask by two tubes m,* 

which enter the mask bae* 
of the glass windows for 
the eyes. At the bock of 
the container is an Inlet for [ 
the air, which t>«*"*'* 
through the chemically- 
treated filler In the con¬ 
tainer, dowh through the 
tubes to the opening between 
the face and the mask and la 
lohaled by the wearer. Air I 

la exhaled through sllta in 1 

the flat, hexagonal rubber j 

flap at aw top of the noae- ! 
piece. 

tbCMM Openings stay <dosed 
during Inhalation. The 
whole amwratns wfllgha only 
about 2K pounds, and la 
BO Maaple that It U very 
eaatly adjusted; and It Is 
so oompact and fits ho well 
i^t the danger of Its being A n«w type 


knocked or shot off Is net nearlv so great ns with the 
old stvle mask The eoiitniiier, whltli nets ns n pne 
teotlon for the top of the head, innv lie removed easllv 
if it should he (inmnged er when the eliemleals use<l 
In treating the filU-r hnve deteriornted, and n new 
container snhstltnted, In fact, (smtainers vvlibh have 



Ship’s Boat Launching Geai 


to (lie (IIOVISIOJIS for 
wlien n ship Is sunk liv 
in the loss of tlie I 
Till' lifelioni Inuiiil 
llliisfrnie lins lieen I 


mends Hint U ils parts vv I 
li<> ( oiistuu ted oi lined vv It 
approved foi um on sten 
diction of Hie Steiunliont 1 
ailpMiv lllglv of Hie leleiisnif 


iideiivor to make the 
denlh of Hie sea, the 
• tidts|iinle attention 


Improved Navy gas mask with detachable con¬ 
tainer. Each man has several containers treated 
to counteract different poison gases 

tillers of different chemkal sttlwtauev-s are udjiisled to 
the mask to meet the various gases to winch (he wear 
er will be exposed For example, sallois wlio are 
stationed high on the masts of our vvaislilps where 
clouds of smoke pour out of the funnels, wear eon 
tiiiiiers treated to iientrallse the efleids of (iiilion nion- 


giaspR tlie lever ( N i 
and as the lever is si 
(M\I| IK I tlirougli 
eonneetlng nsls ( 1 i 
Into the position s|i 



oiisists ot tvvil iipnglit Rtand- 
' Hie lioat At Hie up[>er end 
leasing hook (Hi, wliieh en- 
e hoisting (aikle Each hook 
1 link iirni (I ), to n Ivellenink 
in the hoiioin of the standard 
er IS lOiipliMl liv a eonni'cting 
ling level, (M in Hie center 
, loekisl 111 Its iionnal jKisitlon 
niiseil or lovverevi liy a catch 
Hie lever, whtih engages the 
Hie lever m carried. When 
d to Hie water, the operator 
■lehv releasing the lateh (O) 

: oM'i the two eoiineeting rods 
lellirimk lovers (.11 and the 
iiiiil tlie releasing hook down 
hv doiiiHl lines in our lllus- 
nnil slniiilHiiieousiy releasing 
the wliole ot the hoisting 
geai As a safety device to 
lie used in northern climates, 
when* the releasing gejir 
iniiv tie eiogged by Ice, the U- 
sliiiped koi-pors (4), which 
lue engagevl by the htsiks. 
.ire pivotally connected to 
Hie top of the vertical stan- 
itnidB which carr;i the gi ar 
To release these a n|illl 
Iiiu (fl) is pulled out 
iiiid ttie blow el a Inim 
nier sutflees to Kiuk k tlie 
keejicr clear of He liooU an 
Hhown b.v till dotled llncR 
The eou.sl 1 in Hon is simple, 
rugged nnd positive in Its 
action, (ondltlons which are 
fUiidaiiienHiM.v neee.ssary in 
a leliahle hoat-reU'aslng 
dev li e The dcNlgii worked 
out and patented liv Mr John 
A MeNalili, a marine en¬ 
gineer of Bayonne, N. J 
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The Heavens in May, 1921 

The Chief News of the Month Afforded by Comets and Attendant Meteors 


T wo oiimets arc ikivn In wight—txjrliuiis tUri'c-, a8 the 
one dlwcoverctl liideijeiKiently liy Taylor and 
>kjellcnip luKi |ii'(emtM:T may still be visible in large 
leleseopea 'Ibe next in order of discovery was first 
detected by Held at Cuiw Town on March IStli, before 
the iirecedltiK iiitJile of this series was written, but 
while the writer was at sen At this time tlie comet 
wiiH In (’ijprieoriiiis, just south of the ecliptic, uiid 1M° 
south of the eiiuaior. It moved steadily northward, 
and bv this time la well above tlio equator, and much 
lirlgliter. lOlements of the orbit, csimputtsl Imleiwudout 
li at the y erkea tlbservatory and the rniversltv of 
('iilironiln, agree closelv The comet is moving In a 
retrograde orhlt, Inclined about 4r)° to the plane of the 
e(ll]itlc, and had juat passed Its ascending ikhIc when 
(lisiovered It was then about 130 mlirion miles from 
the sun, and 100 million from the earth, uiid rapldh op- 
proaehlng both It will come to perihelion on May Olh 
or 10th, ats'ordlug to the two calculations, at almost 
exactlv the earth's distance from the sun, but more 
than 40 million miles north of the plane of the ecliptic 
Us closest ajiprouch to tin* earth will occur iiImuiI the 
beginning of Min, at a distanc-e of roughly Tki million 
miles Sliuw the comet and tli(> earth are 
going about the sun in opiioslte directions 
they will pass one another swlftlv, and 
their mutual distante will liicroase to a 
huiidrtsl nilllloii miles shortlj after the 
middle of the moutti At bnghlest the 
(omet will probalil.v be a little above the 
siMh niagiiltiide—just visible to tlie naketl 
eve. and onally so In a tielil glass Its 
rapid motion makes extcuisum of even 
rough prediction difficult, the pulillshed 
iphciiierls running out on April 2SUi 
that time it will be about half wav 
twts'ii Alpha Cvgiii ami Aliilia Cepliel, 
moving almost due iioi tliwaril it will 
pass near the latter stni, and Uetii Cephel, 
tome wlthlu a few degrees of the Hole- 
star loll the Hide toward Cnsslois'la) on 
aliuiit the second or third of May, and 
will then pass on toward the head of 
I'rsa Major No lafoimutloii regarding 
the physical appearance Is at hand, liitl it 
IS prill lieally certain from the charaiter 
of its orhlt and its brightness that the 
comet (iinnot be of short perlixl 

The most recent dlscoverj is of an 
"eviiecteil" comet, and one of unusiml In¬ 
terest --tin' periodic comet of I’ons and 
Winiieike This was first seen by Hons 
in 1810, but though the observations then 
secured sbovveii it to tie of short period, it 
was lost again until ISi^S, when Winnecke 
risllscovored It Since then it has been 
seen In ]8<W, 1S7S. 1880, 189'J, 1898, lltOO, 
iiiid 11)15—its isriod iieiiig a little inoie 
than five and a half rears It Is a inem 
Im't of .Jupiter's family of comets and at 
MU Ions times It has passed close to Ihi 
gnat iilaiiel, so that Its orbit has lieeti 
I ousiilerablv clinuged by the perturba- 
llntiv Since isui the (MTlod has Increased 
b\ three rauuthh, the iiicllnatlou from less tlinii I!” to 
mnr< than Ih", uiiil the x>eribeli»n dlstuiiiv from 70 
to III million miles The last of these ehanges Is of 
great iiitcresl, for it brings the comet's orhlt verv close 
to tiiiit of the cnilh A (“ontury ago It passv’d more 
than ,JO million miles Inside ovir own track, but In 
1005 It came within three million mUe« (Inside again 1, 
wliile this vear It will ai tually pass outside the earth's 
orbit, at a ill>.|ami of a million mile* or so 

The exact ilati of the comefs retnru had been iiii- 
eertaln, for it pas~isl i lose to Jupiter Id 1918, ami the 
resulting perturhallons of the orhlt hare not yet been 
((imputed The ngion of the sky In which to vvatdi 
for it was, howevi i, iircUv closely assignable, and, on 
Aiirll 10th of this viai it was delected bv I’rofcssor 
Barnard on a photogiapli made In the search for It 
At that time It was in I lie constellation Ooronii Ilorealls, 
HI Ifih 55m H A , '17 north decltuatlon, and was 
moving nortlieiisterly at Hu rate of 50 minutes of arc 
is-r (lav It was of the twelfth magnitude, and then* 
fore invisible except in largo telescoives 

In a lasc' like this, when the track which a comet is 
following Is fairly well known, although its jiositlou 
on tlint truck Is more uncertain, the first observation 


By Professor Henry Norris Russell, Ph.D. 


serves to define the latter By eoniparisou witli tlio 
•search c'-phemerides” eomputed in advance, with differ¬ 
ent asNumtsl dates of ]H'rihellou lutsaage. It apiiears 
that the eomet will reach perihelion about June 14th. 
Hr Crommelin, the distingulghfd computer of the mo¬ 
tion lit Halley's (ximct, prisllcted that this would cM-our 
on June 15th—with iin uncertainty eatlmatod at tan 
days, arising from the fact that he bad estimated the 
effect of the perturbations li.v Jupiter, Instead of taking 
the mouths of labor nsiulnsl to compute them exactl.y. 

The Comet and Its Meteoric Swarm 
Had the eomet come a week later it would have 
passed the jHiInt of close iipproaeb of the orbits at 
the same time as the earth, and would have come 
within two or threc> mlllhm miles of ns—perhaps doser. 
As things are, It will get there first, and lie alxint nine 
million miles ahead of us All through the first half of 
June It will lie nearer to us than (‘omets iisually (oriie, 
or than any otlier Issly except the moon ever comes, 
hut its minimum disiams* will In all pndvahility he 
several millions of miles—just how manv can lie told 
wlu'u a few more ohsc-rvntlona have ts>en secured and a 


new orhlt calculated Before the exact date of the 
comet's return was known there appeared to lie a 
chance—thmigh a very small <me—that It would act¬ 
ually lilt the earth; but this seems to be placed now 
quite outside the Imnuds of poaslblllty 'I'bough we 
have uo reason to exi>eet anything so sensational as 
this, the encounter may nevertheless—aud prolvably 
will—give us something to look at. 

In 1916, eight months after the comet hud passed 
the region where the orbits come near one another, 
large niiniliers of meteors were seen while the earth 
was iiassing the same region (which It doe* Is the 
hitler part of June)- As in the case of all meteoric 
showers, these metteors moved In parallel line# Whidh, 
hv the effect of perspective, made them appear to ra¬ 
diate from a point In the sky near the end of the 
handle of the Great Dlpjjer Dr OHvler of the Unlver-' 
slty of Virginia and Mr Denning in Englgf)^ pointed 
out independently that this was exactly the*^ direction 
in which meteors following along the track of the 
comet slioulil appear to come. This added another 
member to the list of meteor showers known to be 
associated with comets No khnwer of meteors from 
tills radiant had ever been oboerved before 1910. but 


this wrgR to be expected for In prertoos yitara the, 
orbit bf tbe rrgriB lay so far Btalde that ot the earth, 
that even the (KitUera did not reach ub. V 

This year we shall pass wtthlti about one mHlkiBj 
miles of the central trsdh, instead ot three, *041 tsro; 
weeks behind the comet Instead of ali^t 
the prehabllUtes are therefore lo fgvor of a Mmspttm-j 
ous shower of ab^ting-stars. Tto moat probable date 
is about June 28th, but it tna.v come a little earlier or 
later, os the orbits of tbe earth and the oomet ran 
close togeUier for a short distance The moon will 
he In her last quarter aud out of tbe way, since the 
meteors overtake the earth, and strike the evening, 
rather than tbe morning, side of It A careful watch 
of tbe sklee on and about this date is to be recom¬ 
mended to all Btar-gasers, 

As for tbe comet Itself, no ephemerls predicting its 
future poeltlon In the skies Is yet available. Since In 
any case it is unlikely to liecome visible to the naked 
eye. and perhaps not even In a small telescope, this is 
of little importance from our present viewpoint. 

The Heavens 

Our map exhibits the evening constella- 
ttuns so clearly that little need be said 
The Great Dipper, high in the north, 
points downward to the Pole-atar, and In 
the ivjiposlte dlrecllon, fallowing the curve 
of tbe handle, to Arcturua. i4pica Is well 
up in the south, and Antares is low In tbe 
southeast Due south, and low on tlie 
liorison. observer* within the trollies, or 
near them, mav see the Southern Cross 
heo is much the most conspicuous group 
in the west, and is brightened by tbe pres¬ 
ence of Jupiter and Satnrn Gemini and 
Auriga nix' setting in the northweW, Oas- 
siopeia swinge low on the northern bori- 
son, while (^gnus and l^rn are In the 
northeast and AquHa due east. Bereules, 
above the last, and Ophtuebus, in tbe 
sontbeast, complete our list. 

The Planets 

Merctiry is in conjunction with the sun 
tlie 10th, pasaiug actually behind tbe 
body of the sun, so that he would be oc¬ 
culted If we could observe the phenome¬ 
non. He Is however practically Invisible 
except at the end of the month, when he 
is an evening star, setting at 9 P M„ and 
readily visible in tbe twilight 
Venus Is Just past inferior conjunction, 
and a morning star once more, rising 
about 4:10 A, M. on the 1st, and 2:4B oil 
tbe Slat. On the 28tb she reaches her 
greatest brilliancy, and is very conspic¬ 
uous. 

Mars Is an evening Otar In Taurus, but 
to be seen under ordi¬ 
nary circumstances. 

.Inplter Is In Leo, and comes to the 
meridian at 7 P. M. in the middle of the 
month On tbe Hist ha Is in quadrature 
east of the sun. Saturn is gtao In Leo and aoaths 
about half an hour later than Jqptter. Throughbot the 
month we still see the dark Site ot bit rlnga, iUoBil- 
listed only by Ught transmitted throui^ the tateCMloea 
in the rings, and by the feebler amount reOaeted from 
the planet itself, as explained in our artielle of last 
month. 

Urahim is^tn Aquarius and a morning star. He Is 
in quadrature on the Sltt, and crosses the meridian ad 
six in the morning. Neptune is also in quadnttttM|v)ii 
the opfMMite side of the imn, on the 1st. la dh 
Caucer and is observable (telescoplcaUy, of connejl, in 
tbe early evening. 

The moon Is new at 4 P. M. on the 7th, In her first; 
quarter at 10 A. M, on the 14th, full *t 8 P. it dgi thn 
21st, and in her tast quarter at 6 P. M. On the 8(Mh. 
She is nearest the earth on tbe llth, and fatUieat ftiskp 
on the 27th. While she makes her month^ 
passes Uranus on tbe 2nd, 'Venus on tbe ^ 
on tbe 7fii, Mare on the 8th, Neptune on the ISfit, difipl- 
ter on (be Ifith, SMurn on the IfiCh. and Dreilua ggatn 
OB the 28th. 

Prtocetca Ugiveqalty Obeervatory, 

April n, 1831*. 



The houra given ere In Staodnrd 'Dme. WIvmi loeel eununar Ume le in eSeet, they 
muel be ronde one hour Intel IS o'olook on May 7, etc. 

NIGHT SKY: MAY AND JUNE 
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cUrnMn^ stirrupa 


A Podtet Stairway for Climbing Ropes 

W HAT niBuunU to a pocket stalrn'Bj’ for cllmbiue 
ropes has been developed by a Crencbtuan, M 
Paul Cans, and denmnetruted by him -nltli aratlfylue 
Muccese. As efBclwit as this device Is. Its simplicity Is 
undoubtedly the most surprising feature Indce<l, It is 
one of those devices which, when studletl by us for 
the drat time, call for the Irrepresalblp oxclameilon— 
•'Why didn’t We think of that before 
It will bo noted by studying the accompanying Illus¬ 
tration that Uie device consists of a stirrup for each 
foot, which is hinged to a lever terminating In u ring 
which, tn turn, is pivoted to the framework connwtlng 
two fixed rings. The rope passes through all three 
rings. Obviously, wheai the stirrups are pressiHl down, 
the ctHiter or pivoted ring grips the nn»e firmly, but 
when the stlrniim are raised the center ring is In alim'- 
ruent with the fixed rings aud the rope Is released 
Now then, to climb a rope it is merely necessary tv 
push on the first stirrup which Is locked on the rope, 
while the second stirrup is released and slid upward. 
whereupon the second stirrup is pushed down, locking 
on the rope white the first stirrup is raised and re¬ 
leased so as to be slid upward, and so on, Rapid prog¬ 
ress can be made with this wjulpment To slide down, 
It is merely necessary to raise the stirrups and the 
rope slides through the rings 
By using a third device from which the stirrup has 
been removed and in its place a suitable rig for a 
seat is used, it is possible for one to climb a rope and 
rest at any ptfint without effort, since the weight pulls 
down on the pivoted lever and grips the rope, thus rest 
ing the feet. 

Taking a Cast from a Living Model 

S OMB remarkable results in the way of faithful casts 
from living models have liccn obtained by the 
Belgian sculptor, Pierre de Zoette, by a simple method 
which he has devised. The face of the model is coated 
with a suitable grease, after which plaster of parls 



is atfiilled. Provlston Is made so that the model may 
breathe, for the casting process lasts some eight min¬ 
utes or more. Kurthermore, a fine wire Is plnceil in the 
plaster of parts mixture. After the plaster has hard¬ 
ened, the fine wire la carefully pulled up so ns to 
cut the plaster mold in half to facilitate its removal 
This mold Is, of course, a “negative” To form a 
“positive” the mold la assembled and the breathing bole 
plugged up, after wdiich plaster of jiarls is poured In 
and allow wl to set. Upon removing both halves of the 
mold a remarkable cast is obtained, vvhieh, alter slight 
touches here and there to remove small flaws in the 
costing operations, is a photographb allv coireet repro¬ 
duction of the head of the model 

French Industrial Reconstruction 

A UKt'KNT reiMirt from the ofllce of the Amcrban 
commercial attnehti in Pails states that of the 
-i,241 Industrial <>HtabIlshmeufs In devastated regions 
of Frnnee, :t,2.19, or approximately Ti!2 per cent, re 
ported on Octolier 1 that they had re.suiued opeialions 
either in whole or in pnit In lOM the total numiter 
of workers employevl was 77.'l(i30, and on OcIoImt 1, 
1920, It Is reiMirtisl that the number euiidojed In those 
eMtabllsbments was -Iflo.fitit, or alsint 44 t* per vent of 
the prewar iSTsonnel. It Is notetl IhnI in tlie l.llle 
regions 87 8 jx'r omt of the liidiistrinl estahllshments 
havo resumed operations, in the Oepnriment of the 
Ardennes 83.9 jier cent, in the Department of Meurtlie 
et Moselle 8.3 1 jjer cent. In the Department of the 
Nord 80(5 per cent, while in the Departments of Pusvle- 
Oalals and Uie Vosges, the indiistnul cstahllsliiuents 
that had resumed otieratioiiH were 74 4 and 731 per 
eeiit. reHfH'etively. 



Remarkable head'dress «f a Mongolian duchess 


Speaking of Odd Head-Dress 

O UB engineer readers have an Interi'siuig proldom 
on their hands In deciding Just wlial form of rein¬ 
forcing this Mongolian ladv employs for her heiwl dress 
At any rate tills photograph was seetired hv Mrs U 
Chapman Andrews, wife of the Associate Curator of 
.Mumuials of the Museum of Natural Ulalorv of New 
York City, wtiile on n rt'cent trip through Chinn The 
head-dress is tjph'al of .Mongolian iiolnlltv, and it is 
interesting to learn that mir ladv is a Mongolian duch¬ 
ess. Further proof of her sts-ial rank N to be found 
in the two retl spots oti hei cheeks Ixdovv the e.vea 


Electric Light from Waste Pipe Flow 

A n ingenious and, wltlnil, ev'onomicul Frenchman, 
. M, K, Oolardeau, recently drew ittlenllon at a meet¬ 
ing of tlie Academy of Heienees to the manv sour<va of 
energy whleh are wastetl dally If these were utilizeil 
the eommiinity would lie saved roam tulllioiis yearly 
As a concrete cane he citetl the way In whIi-U water 
is allowed to run out of the ordinary kitchen tiifi 
without its force being utilised. If the water flows, 
as is usual, from a cistern live meters above and at the 
rate of one liter per second, this flow provides sufli- 
clent power to keep chiirgod aeciiuinlalors necessary 
for the Ughtldk o* 20 lamps of 10 to 50 ep each. 

In the country, where municipal water supplies of 
considerable pressure are alwent, tlie scheme could also 
lie put Into prartloo, water being first pumiml Into a 
cistern by wlndpower, th»‘ same water being used con- 
tiuiioiisly and drawn up from a reserve supply situated 
in'the oeliar. 

M. Colarvleau llghts-lils own house In this way at 
I.«s I’crreux. Bte apparatus he uses lielng contained in 
a box measuring 1 ft. by 2 ft. by 2 ft. The idea appears 
to bo woTth,v of luvoatlgation 



Lsing an alternating current motor to drive the 
perambulator motor for recharging storage 
battery during idle moiumts 


When the Electric Motor Pushes the Baby 
Carriage 

S DMK dm, when mir ‘JtiitiNlkiil (“ililer gets annind 
to It, We are going to woik up iiu liitcicHtirig coni- 
panson showing how iniith horsepower Is expended In 
the course of one jeur bv fond parents pushing their 
olTspring iiliont the face of the globe, as eompaitsl with 
the total nils Inuiu III horsepower iirodtued In the same 
peiiod In the nusinflnie—and dc*spite the awkward 
ness of not biivlng oxail lignres at hand—we venture 
to present tile elei ti i< all\ driv eii peraujinilntoi which 
lias made Its appearance In Ibiglnnd This little velii 
lie 1ms Iss'ii ilfslgneil to roheve tlio lairenis of some 
of the haul woik of pushing llielr babies about, 
ispeti.illv up steep grades We are told llial the Kng- 
llsli |(erau)lnilatoi do liive Is itrovided with a 1/13 
liorseitovver elei tni nioloi and a (!\oll Ktl-ainpere-hoiir 
storage batten The motoi drives tbe front wheels of 
the pernmbiilntor tbroagb a iloiible ndiii'llon i liain and 
sprocket drive I’be batten is snspi ndeil at Ibe rear 
and quite i lose lo the ground lit dining the motor 
with aiiotliei niotoi otieiaring on aii.i liglitiiig (iirrent, 
even altcrn.itiiig i iirieiil, llie baiten ma\ In reelinrged 
ill idle inomi ills, as shown In the above Illustration A 
hcavv vviNslen traine tdaeisl below tlie iiei umliulalor 
springs serves lo uirn the sinrage hiuier.v and the 
ele<‘trU motoi The slow siassl .ii whlili iierauilmlatorH 
are lirlven in.ikes the 1 13 horsepowii snifli ientlj pow¬ 
erful for the woik ill hand, even on the steepest grades. 
It Is rejwrtisl 

Inserting New Sections in a Stone Pillai 

T ill] ui compam mg illnsi ration is of liiLeresl in that 
it depiits the nielhiKl eniplovisi In removing de¬ 
fective SCI lions and Insortliig new sis tions m large 
Slone idllnrs (’lamtis aie plined iihoul the upjx'r 
section ami a jaik K Inserted so ns to raise it enough 
fo jiermit of is'inov mg the ilefeetlve section The gotsl 
section IS then swung into position liv nioims of a block 
and tackle, and the iippi r section Is releasoil until It 
llnallv rests llrmh on the new sistlon 



Jacking up the upper section of a pillar and 
swinging new section into place with 
block and tackle 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



Laminated wood bumper for uutomoh'ilen, and aprinjfg which aerve as mountings 


Laminated Wood for the Auto¬ 
mobile Bumper 

AMON’tJ the Inti'Ht ilcvelopments In au- 
-CV tomotlve eiiglnceiiiiK in u liunlimteii 
wood luuuiior x\lil(h, hv leiiliu iiiK nifliil 
wltli wood In till' huiniifr hur, oidIkkIIos 
innn.v doHlrnhlo now fnctorn 

Ah n luullor of fuel, wood lins hoen 
largely o\ erlmikiNl In the nntomotUo 
ludnHtry t'hlollv IwcimHi of the find that 
HiitoinohlU' onginiM'rN thioiisoh on Inivo 
eoucvntintod thcli stuih alraoHt wholly 
iilion I'iTtaIn inotalH and allo}h 'l’h« 

use of wiHKl In ... nioial on a ma 

joi Hoalu aitnallv datcH from the alr- 
pUiuo work during the war when a 
lighter htibstllute of eipial Rtrengih wmh 
napilred 'loHts made then siinirlned 
many an englmaT h'or InslaiKi', few 
leallzed that, weight fo) weighi, wood 
Is aetnully greater in teiiHile strength 
than Hlts'l and other metalH Ap[iro\l 
mate values for Ptath hendlng are repre 
Hented hy mild hteel, 7'a, aluminum al¬ 
loy, Id, larhon Hpring steel, tempereil, 
17 Vi, hirdi or hlekort, tilt Only heat 
tieated I'hroine nukel steel shows a 
greater value, tKlVj 

Slinilailv In elasfUity—the "ghe" so 
Tteis'ssnty in materials subject to Im- 
laier—wmal shows a notable superiority 
In Htlffuess—the opiioslte to elastleltv — 
approximate comparisons are. Steel, 
till to ;11 , alumlniiin or hron/e alloy.s, H 
to 14, hlfkorv and hlrdi, % to I H/ld, 
whieh gho.p hy far the greatest absorp¬ 
tion ot shiKlc, to wood The time ele¬ 
ment In also distinith In favor of wiH.d, 
as It requires a mensimihly longer time 
to rupture W’csal 

All of wlinh lends uji to wmjd bump¬ 
ers for automobiles, which hare now 
made their appearance The light 
weight of those deviles reduces tlie over- 
linng load fore nud aft, inuklug for easy 
tiding The new vvoial bumpers are 
built up of laminated wood, In which 
ihc factor of non parallel tlbera or 
' grains" adds grenflv' to the homoge¬ 
nous ipiality Thill sheets of earefullv' 
sells led wood, in a single operation, are 
glued togethei under high pressmelnlo 



a permaiieiif unit und shape, after which 
several coats of sixu'lal airi'luiu* pro- 
Iieller varnish are appllisl 

A Piston Vise with a Firm but 
Harmless Grip 

B y using a new piston vise recentiv 
intrialin-ed by a New York uiiitiii- 
fn< turer, It is possllilc to hold any round 
or irregnlarlv shaped work without the 




danger of dlsiortlng or marring it The 
jaws of this vise linvo four laiinta of con- 
tin t and It Is ilaimed that this arrange 
inent ispializes the tension and prevents 
distortion In order to protect the piston 
the Jaws are lined with lead Througli 
tlie line tliread serow pressure is grudii 
nlh applied and the handle can be euslly 
turned to any degris> One of the vise 
Jaws Is movable so ns to recoivo larger 
work than usually handler! Triangular 
wood blocks attached firmly to the V- 
Jiiws make It possthle to use the dev lie 
iih a parallel Jaw vise. 

A Lathe for Peeling Oranges 

D own in Havana they have an In¬ 
genious method of peeling oranges 
whieh never falls to amuse the foriugn 
visitor to the Culiaii city Street ven¬ 
ders Selling ornjiges offer to peel the 
fruit This they do by placing the 
orange in the inthe-like device shown in 
tlie Hceompanylng illustration, und then 
turn the handle until a cutter removes 
liroetiealtv all the skin except at the 


A Machine that Straightens Bent 
Spikes 

A MACHINE for the purposo of re¬ 
claiming bent track spikes has re¬ 
cently b(s>ii develoiied Bucli a machine 
is luirtlciilarly iisefiil wberev'er trackage 
Is UMSl and espis-lally where trackage 
Is (onstniith slilfted, mich as in quar¬ 
ries, and so forth 

1 lie old mettiiKl of straightening bent 
splke.s bv hand was Isitli dangerous and 
exiienslve and a very large percentage 
of the biidl.v lieiit spikes had to Is' 
sci.ipiH'd, ns It took too much time and 
wii- cx<s-edingl.v dangeroiis to workmen 
The muihtuo will straighten n spike that 
is lieiit and twisted at nearly right an¬ 
gles. awl it also eliminates the old and 
costiv method of hniidllug and shipping 
to (s'litral iioliits and Uieu resorting 
The inaehine weighs less than 70 pounds 
and can easily be taken to the Job by 
the section men or bridge gang and all 
Iwuit spikes be put bock Into service 
again Itv ])utting the usable spikes 
bai k into serv lee It rinluees new splko 
riHpilsItlons and also keeps the scrap 
bln at the central points clear of usable 
sidkes. 

Tlie splki>-8traightenlng inaehine Is 
made of elei-trle sti-el easting, heat 
trcnteil. giving It strength, anil the wear¬ 
ing iiarts are ease hnnlened The spikes 
are Hipieezisl, thereby eliminating wear 
in tlie grooves. 

Better Fruit Packing with Letss 
Work 

AN "antomatlc" system for packing 
I\ and wrapping fnilt with all the ad¬ 
vantages of the prevailing Individual 




wrap and some others has been intro¬ 
duced on the raelfle coast, lu fruit In- 
diiNliles where hlghlv-Hklllcd and hlghl.v- 


This machine serves to bend the bent 
spikes back to their proper shape 
for farther use 

paid Irult packers have been regarded 
us a necessity heretofore, the new 
method Is one of the most talked-of sub 
Jetts at this time In one case, its In- 
trcsluction actually levl to a strike of 
Clilnese packers, who saw the high 
wages they had been earning slipping 
away from them. The new wrariplng 
and packing system not only can qnickly 
Ik> adapted to inexperienced help, oven 
tlilldren—It can be learned in a day— 
but It Is considerably less expensive in 
materials, 

The new automiitle system is known 
os the Sykes It was devised by Oeorge 
Svkes Its basis is the so-called sepa¬ 
rator wrap This Is a fiat, pliable piece 
of cardboard the slxe ot the apple box 
or other fruit eoutaluer lielng uaetl At 
regular intervals on this cardboard there 
are radial cuts, the number of those va¬ 
rying with the siaed fruit being packed. 
Thus the separator wrap used for apple*, 
liears and other fruits and vegetables 
with a diameter of 8 liiehe* to 3% Im'he* 
bus fourteen radial cuts At these cuts 
the cardbonrtl is slightly cupi>ed 

The imeker puts a wrap, sometime* 
called a “form," in the bottom of the 
bri,\. He places an apple, slem down, 
on each cut or cup. Next, he place* 
another wrap on top of this first layer 
oi tier, reversing It so that the cuts or 
cups are not above the apples In the 
flist tier He goes on In this manner 
Until he reaches the top of the box, 
when he takes a board slightly amaller 
than the inside of the box, places It on 
top of the packed fruit, and with evenly 
(fonrinwerf on page 3781 


two tills which have served to hold the 
orange in place The skin comes off in 
one long pevd, as shown, os the erniik K 
tiirniMl The cutler must be frequentlj 
lesbarpeneil 

A Race Track for the Vest Pocket 


A miniature race track with twelve 
“horses" that may be carried in 
the pocket 


F IKiM (iermaiij comes tbo Ingenious 
game made In the form of a vvutih 
and depleted in the accompany lug Ulus 
triitlon In trpMi, this is a nihiiatiire 
race track vvhli h is oiK-rnted by pressing 
(lowa (he button in the upper right-hand 
corner “Horst^s" numbering from one 
III twelve are kept in little "stables' 
mound the outside of the race track on 
wliiib from one to twelve ‘‘horses" can 
run neeordlng to thg number of persons 
playing When the button is presseil, 
thi dial in the center spins around, tnk 
Ing the "horses" with it. The first 
“horse" at the finish post 1* the winner. 



Side and top olow, wift mvoM orangw nmovod, Aowlaf tho aow Mpanitor 
wrap wuthod of puktac 











May 7, 1^21 


SCIENTIFIC AMERICAN 


875 


Ttttins Grain Cara in^ Direetiona 
Empty Them 

{ContinueA from page 991 ) 
any reason halted on their way to the 
bins aloft. Without this backstop the 
weight on one side of the elevator head 
and l*ok of wdirtit on the other side 
would cause the elevator Iwjlt to reverNc 
Its action when the power went off This 
is a tx)mmoii esperlenee In other elevators 
and Invariably causes several hours’ delaj 
• Government regulattons roQulre that 
after welRhlnj; each ear of frraln the 
weights shall be removed from the scale 
to test the latter. To lessen the time con- 
snroed In meeting tlds requirement, a 
lever has* lieen provided which lifts the 
weights free of the scales by a single 
movMnent of one arm. 

These are but a few of the outstnndliiK 
features of this structure which illus¬ 
trates the last word In elevator construc¬ 
tion. 

Looking Backward 4,000 Years 

(CoHlinued from papa 909) 
who could afford It purcha.'a-d sucii mod 
el» to be piled around hls cuflln In his 
tomb and balay even’ mnscuni i)«)ssessch 
H few. What was Imimrtaiit In this case 
WHS the fact that Alehcnkwetrc was a 
persun of great wealth who, to duplicate 
the bountiful existence he hud loti In this 
world, had supplied himself with s larger 
series trf such moilels than has ever before 
survived to modem times This survival 
we owe to the fact that hls tomb architect 
had adhered to the archaic Idea of the 
"serdab” and that this crypt had cscnited 
the plundering of hls Inirlul chumltcr 

Each group or model was rtmoved 
with extreme care, photographed, a 
minute chart made, and o\cr,v figure num- 
l>ore<l. The render maj wonder why so 
much labor should I>e sp*‘nt in the cruinrH'd 
little chamber where cue's head Iwnged 
against the ceiling every time one forgot 
and stood upright The answer Is that 
no one can foretell what gueslloiis mav 
arise In the minds of other siudenls who 
did not have the luck to see the m<slels 
In place For example. It has bwni sug¬ 
gested that the Istals sailing uifstrcam 
should be plai'ed with their prows to the 
soutli and those row'lng down with their 
prows to the north The photographs and 
the plan make It possllde to reconstruct 
the position of ecery Ismt and the archae¬ 
ologist at home will be able to answer the 
(luestlciii to Ills ow’n satisfaction 

Curious lnjurli>8 to some of the flg- 
ures suggest a clandestine' visit of 
some children of the family sonic 4,Oiki 
years ago, who apiR'ur to have sneaked in 
and played w'lth the tlgures and burned 
one of the musts and lost one of the arms 
of the flsherman At lost all the tray- 
loods of mcslcls were sufcl.c under lock 
and key. All had lo he photographed, for 
one-half of the find had to go to the Cairo 
Aluseum, while the othci lialf went to 
the Aluseiun In New York There are 
twont,v-four groups In all They are pic¬ 
tures of dally life and only three have 
anything to do with the tomb or with the 
funeral. On either side of the chamber 
were statues of girls In fancifully colored 
garments bringing offerings to the tomb, 
wine, meats and bread, and each wltli a 
live duck in her hand.”" They are half 
Ilfe-sl»e and are carved from wrsid. One 
group of four figures makes the other 
funeral group All of the rest of the 
mod^ pictured the life which Mehenk-. 
wetre lived here and which he exjiccted 
to live In the hereafter. The most Im¬ 
posing of all is the noble cyiunltng hls 
cattle, v^ich Is unfortunately In Cairo, 
but Is shown in one of our lllustratlonB 
The slaughter bouse, the granary, the 
bakm'y, the brewery, the textile mill, the 
cartMotter shop, are all to be found in 
these fascinating little groups. Two 
modal gardens were found, one with a 
little (Hwper pool to bold water and sur- 
roDoded by fmlt trees. 

A graflt man like Mebaokywetrs 


would bo required to Journey up and 
down the river, so he had vessels for 
business and vessels for pleasure and half 
of the models found are of laiats and 
were tnilcal of the Nile river craft d.tkKt 
years ago. The models of boats are about 
4 f**et long and have crews of V2 to lb 
sailors •outside of offleers A sort of hum 
orous ftdcllfj Inspired the maker of these 
ships In the cabin of one sits a little 
•steward beside a bunk under wlikli arc 
tiaked two little round-topissl traveling 
‘bnir" tniiiks verj much like those of a 
generation ago i 

A gieal man like Alehenky wetre 
come to New York will find tlii' moil i 
elh In one of the Egvptlan riKims on | 
the Fifth Avenue aide ot the MetropolUmi I 
Museum of Art Simee does not allow us 
to show man} of the models, hut o muc h 
fuller article with many additional llliis- 
IratlouH will tH> found in the S< ikniifii 
A siKsti VN Mom hi y for June The text K 
in the exact words of two of the inenihers 
of the Exiicdltlon and It reads like a 
falrv tale. 

Fuel Conservation Opinions— 

{('nntinued from papi' 968} 
charge The principal element of cost In 
sti'am plant operation Is an operating 
duirge It manufacturing develoiimciits | 
take idace near water-power develiqtmeiitK, j 
power costs should he apjiredahly lower, 
and the gain sulistaiitlally greater Umn ! 
the pn'seut condition of employing long, 
transmission Hues Water power will: 
is'rtalnly supiilant steam i>ower In the not I 
distant future, slates this companv , but to 
this we must add the statements of' 
others to the effect that water jvavviT 
can only supplant steam In legions well 
within the range of eeonomiial dlslrlhu- 
tion Where water power U not at hand, 
then' ('(in tie no water jiower develop¬ 
ments Furthermore, many fuel authoi 
Itles are agreed that water jKiwer Is not 
a uiihersal project that can tw I'onsidcnsl 
In general terms each and every devdoii- 
ment should l>e considered by Itself. 

Bringing the Fuel to the Factory 

During Uie days of war and the ahnor 
mnl business activity following the Armls 
ti«' and persisting up till a few months 
ago, many coiisuniura of fuel exiierleneed 
no end of dimculty In getting Uielr fuel 
supply from the mine to the factory door 
Hut with the present buslueas depression 
and the general slowing up of railroad 
f trnftlc. there Is little or no real dllBcully 
In this dJrei'tlon 

However things may l)e at this writing. 
It is certain that business must soon re¬ 
vive to full blast, BO to speak, in whlib 
case large tsmsumers of fuel will again 
e.vpcrlciice dittlcultv in truiiKiiortatloii 
Hy the same token the suggestion of the 
Vile President of the Imchsle Gas Light 
norapiuiy—that a working out of o sehemi' 
which would jiermlt more regular mining 
throughout the yiatr would help out linns- 
portatJon more than any one thing—might 
well be put into oia-rntlon, even now 

The burden of traiistswtlng fuel can be 
llglitenod In a largo measure If cctIbui in¬ 
dustrial districts win use the low ginilc 
fuels available near their plants Insteml 
of Imixirtlng a higher grade supply fiom 
a disianee, states a fuel authority who 
specialises In automatic ntoklng machin¬ 
ery. Fntll recently this Imimrtlng of bet 
ter fuel has been Imperative In many 
cases liecRUse the stoking equipment tben 
on the market would not give high capacl 
ties or flexibility with the lower grade 
fuels However, there are stokers avail¬ 
able today that jjermlt of using these low 
grade fuels; and, once tliene stokers are 
employed in a hlg way, Oiere will lie a 
retiurtlon In the unnecessary coal-carrying 
burden now borne by the railroads and 
lake Iwats, 

The American Engineering Company 
of Philadelphia states that in Its optulon 
there would be an undoubted advantage 
(CoKritMtad OH pope 977) 



long run 

Neverslip Lock Washers 

will increase the value of your product 


Your product is valued, in the lonj? run, not only 
by the muterials and lalior that go into it. but also 
by the service and satisluetion it delivers to those 
who use it. 

There is one way by which you cun make certain 
that each nut and l^ilt on your product is deliver¬ 
ing? a maximum efficiency in fjnpping jxiwer, and 
that is by using the 

NEVERSLIP 



LOCKW^HER 


Every Neverslip Ix)ck AVasher is made in accord¬ 
ance with the standards adopted by the Society of 
Automoti\ e Engineers. The sections are always of 
suffii’ient thickness to develop the spring tension 
required of them. 

In addition, Neverslip Lock AVushers are the only 
ones that ha\'e corrugated gripping surfaces. These 
corrugations jyrov ide (i0% greater gripping power, 
a fact proved by speeiid test made at the Curtiss 
Aeroplane factoiy. A cojiy of the report of this 
test will he mailed on request. 

In other words, Neverslip Lock AVashei-s increase 
the length of service of your product, increase its 
satisfaction to users and thus increase its value— 
at no additional cost to you! 

Fiju will hr \nt»rMt*d m onr hookltl " I<attl«t—A Gripping 

Story” which (Utmlxu the fniiHTM anil ucei nf Sw'trtlip 

Jjock Wcuhm. H’ii will gladly triul ym a copy un rrgum 
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National Umbrella Frame Company 


30tli mud Thompeon Sti, PhiUdalphi*, P> 



Httrdware and Auto Supply 
Dealen can supply you with 
this Special User's Assort¬ 
ment of 530 Neverslip Lock 
Washers of assorted sizes. 






876 


SCIENTIFIC AMERICAN 




Recently Patented Inventions 

Briif Deacrtpliom cf Rectnily P(denied Mtchaniad and EletUiccd Deeicta, Tools, farm Im/iknmU, Ek. 


I (ibjwt Is to |iro\iil€- * support for Karmonts or This Invention relates to a metallic ihutter, ' 
(he like provmed with facilities f(»r supportlna siihstantlally characterised hj- the particular 
j transers, skirts, etc. In the beat possible iio ninnuer In which the parts which constitute 
j sitlon the slnictiire. are folded and lodged within 

8ArKT\ DEVICE FOtt WKI>L» — J F M< « recess or cavity formed at one or both 
Doweia, 20ir> Daiirel 8t. Shreveport, Da The “f *he frame, according to whether the 


entiun baa for Its object to provldi' a do 
c which may he arranged at the tn|> of th<‘ 
II ensliig, about the drill stem or other twda 
preventing downward movement of thi' 
ils during the raising thereof, the said 
line hining means for gripping tlie stem 
in II moM'B downwardly and for releasing 
stem when It moves upwardly 
OM-ECTIDN CDVI- CMIHIHK—J J Hiii 
Alieretombli \ D Ibis Invention n 
es to rarrlers roimed of cardboard for larrv 


RsUwaya m4 Tluir AcewHwriM 

MEANS FOR URlVlNa UVfl STOCK WBOM 
KAILBOAD TBACKB.—W. A. WlbtUlM, «01 
B Chares 8t., noraocs, ». C. Th# ohjtet of 
the Invention la to provide a MH«s of Me- 
scoplng tubes at the front of a toeomot^ wlWt 
a view to allow water or staam. to pan tuit 


cones coiilnlnlng l< 
to provide n earrli 
H II pinriilllj of I ot 


Of Interest tn FarmerB 

ME\N8 AND METlKiDK FOU Bril DIM. 
SILOS--!' TfUki, lOS Mllllam St, namtiioiid 
hid .\n object of the linentlon la to provldi 
uieans for building slloa bv the nsi of whhli 
the expense of ereellng the ordlnan scaffold 
lug Ilf lumber la obviated ns well as tbe work 
and evpenae of again removing the acnffold 
Ing A further ohjeet Is to provide a aeries of 
liortable bangers or scaffold unita that are 
raised as the atriictiire Is progressively hiilll 
lip and which inaj In lowerial after the work 
Is rnmplete, and used over and nvir again 

DISK fhOW AND THE l.IKR - H itsav, 
O'o i: T Melspii, I’roapect Kd , Cupertino, 
Cal It Is till purpiiae of the liiveiillnn to 
provldi' an auvllary disk ninniiteil upon the 
friiini whleh carries thi plow disk In aiich 
inaiiiiir that It may he niaiiljiulatial to asaiiine 
various horltontal angular positions relative in 
the frame ami thus realise a praetleal ad 
lanlagi III liiriilug a furrow close (« fencea 
at fence conn rs and other like places 


St , Uroviklyii, N \ The liiveu I 
< partleularlj to a type of hanger 
he withdrawn within a window so 
■lothes may be cnnv eiilentlj hung ] 



of providing an additional mean, for suppml I „ ,,, 

ttg the carrier during a„ch operation The compresaed with greater e 

invention allow, of the formation of -«<* Llency than 1, capable of machine. ,t pram 
carrhr with a mlnlmnm quantity of carvl ^ ^ ^ 

hoard at the same time providing a cover | construction a 

IIS well as a support for the Icc cream cone, | 

ju lai: Hol.TMvU—(• u n k^nk n.:4 2n4i 

, l/a(4Ulen) Wflsh Thi* liKt'fitloii relat»*« j MUSJC»I 

mort’ imrtiriilarly to an lu^xpencilTo cli'vtce | iMloNOORAril HOt’M) BOARD—W 
whereby foldiiitf nil*** mu) bo eiTeefUAUy held ) Hoitt, Box 7K, I'arkwfkod, Or^ Tbe objeet 


Heating and LightinK 
1 UADIATOH I'l.t.tl -c J Know*, Box STB, 
I Hamilton, Ti saa The objiw t la to provide 
j 0 plug for scaling the tubes of radiators with 
' a fluid tight joint tbua permitting the usual 
I aeallng caps to be dispensed with, The de 
I vice comprises a spherical body of reallleat n»a- 
, terlnl, ca|ia dtiposed at opposite aides of tbe 
' hodv a holt pnsaliig throngh the b«ly and 
I caps and a ctamplug nut threaded on the 
1 holt, the caps having their edges serrated and 
Intiirned for pciictratlug engagement with the 
I hodv to prevent rotation 

Machines and Mechanical Dericaa 
I nsTON ItlNC—J 20e Ciratral 

' Ave Albany N. Y This invention relates to 
I a sei tionallsed piston ring having similar sec 
I tlons oppositely disposed and each tapering 
I uniformly from the middle to both ends, where 
hy uniform tension Is obtained and an effec- 
I llvi lit produced between the piston ring and 
j cvUnder, tbe meeting faces of tbe rings having 
shallow grtMvvcB extending half way around 
eiieh section, sneb grooves insuring the main¬ 
tenance of a film of oil between the sections 
Ain roMPriESSOR—E a Ooi,r,B, Orand 
i Beach, Mich The Invention more particularly 
I relates to compressors of the rotary Svpe. The 
I prime object Is to provide a device In which 
i the air may be compresaed with grester elB- 
elency than Is capable of machines at present 
I 111 use a further object Is to provide a de- 
vice which Is simple In both construction and 
I operation 

I Musical DeWces 



of the outermoat tuba la a straam a dlitaho* 
along the track to drive the cattla off ami 
thus avoid the klUlag of mich lire stock 
Another object la to suable tbe englnesf to 
readily apply such means and to permit of Its 
being normally folded to take up very little 

Pertaining to Rccroation 

ROL.LRU 8KATK.—B. F KmicaB, Box 318, 
1.01 Angelee, Cal The purpose of this Invso- 
Hon la to provide a akata to which the 
foot plate and the clamping pUtss as wsU 



kets of overslla and work gnrrae 
ng< r of aieldenlsl dlsiilaeement. i 
lay as to permit of rendv remo 
e when desired The dev lee may 



I j this Invention Is lo provide a device wherein 
1 I the volume of tone Is increased while the 
I I qualltv of the Instrument Is rendered with 
‘ sleamess, and In reproducing the voice It 
also adds tn the (llatinetneaa of tbe words he 
[ log siHiken, the sound hoard being combined 
» with an amplifier and forming a part thereof 
8T()l> FOR PlIONOOUAl’HB —R BASTOlkV 
I aiKll, •.'40 W -Jeth 8f, New York, N Y The 


CAHICME.VT IVl.N'lMlW—I, I,a\t,I' o Bov '“f siHiken, the sound board being combined 
loOtl, llithana, Cuba The Invention more with an amplifier and forming a part thereof ] 
partleularlv relatea to a melal window frame STOP FOR PlIONOOUAl'HB —R BASTOlkV 
nud sash A apecifle object Is lo provide an aikh, -240 W •J4tb 8t, New York, N t The 
embodiment that may be produced from few liireiitlon relates to a atop which will be aelu 
elements of simple form and resulting In n ate<| atiloroatlcally upon tbe reproducer reach- 
Htrniig anil weather tight easement bv the ordl lug the last groove of the record By this de 
nar,v mcthmls of mnniifscturc employi-d In the vice It will not be necessary to Inaure the stop- 
quiintltv production of metal sashca and win page of the turn table, even though tbe record 
(low frames varies with respect to the number nf convolu 

oII.INtJ DKMCK—A UiiMENTilAi <'o tlons of the spiral groove In Its face 
Bfolix Novelty IVorka, 347t! dril Ave, Broiiv •>•_»« j wii. • . 

N Y The Object of the Invention I- lo pro Movers and Their Acc«asorie« 

vide an oiling device arraiigml for thoroiighlv CUANK-tWHI’, IHtFATlIER Ft)K IN'TKHNAI. 
rubbing oil or similar llqulda on womicn floors COVIJIT HTIDN F'VtnNES—If C Mtixea. 
Iioil the like Another object la to prevem Oenoa, Neb An object of tbe Invention Is to 
eiratcblng or other Injury to the anrfurr pnivlde means for supplying the crank case 


Prime Movers and Their AcceaaoricB 


atniitiou which is ndatileil to In poaltioued 
ontahle of Hie wilulun when not III uai , tbe 
supiinrt may In reailllj niljualeil to wiiidiiwa 
of differiul Blree, niiil la arrangeil to prevent 
the iiuSHlbllll} of collniialiig when In tiae 


treated and to permit of eonvenlentlv olll 
a large surface with a otnglc cliargc of 
uiiil wlfboiil requiring much physical cxcrll 
on the part of tbe operator 

IltiN FOK AKTICT.KH of PF.KFI'MEIIY 
J A I, Dt MONK 171 Hue Ordener, I'ai 
I raiiee The Invention has for Its object I 
provision of a box designed to contain and 
relain flrmlj iliiring use various articles of p 
fumerj sneb ns shaving soaps, dentifrice son 
blocks of solldlfled brtlllantine, comprcsatsl r 
powder, etc The device Is arranged In sn 


a with Inhrlcatlng oil required hy the engine 
1 and prevent midne eompreaalon within the 
n crank case, and the entry of dust and grit Into 
the crank case, and to retain entering dust 
and grit against entrance of the crank case 
, and Iirovlde moans whereby the same may be 
^ readll) eleaned out or removed as required 
„ INTEnVAI. roMBVBTION BNOlNB —C. I. 

Mav-Ah, c/o Foster's Jewelry Store, Houroe, 
1, Da An Important object of tbe luventlan Is to 
e provide n lonstriictiun of rotary valve by tm 
n of which the four functions of Intake, com- 
I presalon, tiring and exhaust may be perforined 
i. upon one complete revolntloii of tbe valve A 


II way prpvciifK f! 

A further ol*J‘' 
h in Klmpl4* Aitd 
er position m^lth 
lr<*n a certnlii ai 


“t Ih to provlile a drvlcO 
10 rntiMtrurted an to llo In 
rofirard to th#* spout, and 
lount of forco to pffwt a 
prf^enting apcldpntnl 


IAAKDROBE FIXTr'KI'l—B Bsaoxb, 84 .Nth 
\ve New York, N Y An object of the In 
.culloii la to provide a rail member having 
in Integral downwardly projecting handle for 
he manipulation thereof In any direction with 
■espect to o fixed channel member A farther 


of Intake, com- 
ly be perforined 
)f tbe valve A 
1 englae baring 
lubricating the 

:he cylinder for 
ipeut oU betng 


edge at Hie same time liiaurlug that the jirod further object Is to provide ah englae baring 
I net Is firmly held gravity operated meaus for lubricating the 

I Q J J >r I rotary valve, and for feeding the used oil from 

Hardware and Toola ,ha valve to the interior of the cylinder for 

DOOK HANHKIl and ADJIT8TBR —E (. lubrlealliig the piston, the spent oU being 
Mouin, 4001 'JOfh 8t, San Francisco, Cal 'I’ht svbsequehtly exhausted from the cylinder. 

I primary obJ<-rt of the Invention Is to provide At'TOMATIC FUEL FEBDINO DEVICE^— 
.1 hunger which Is simple, Inexpenrive, reliable, ^ 8 Ktvo. c/o First Btate Bank. Pawnee City, 
prn. Heally noiseless, eapable of being readily I u^b The Invention relntea to devices for ktt> 
and easily odjtial.sl and which may be easily tomallcally feeding the liquid fuel from the 
nssemble<I and rtfted without naceaaltatlng any borage tank to fb. earburetor pf an iatersal 
(haTige In the door frame or wall constrncHon combustion engine A further object Is to pro¬ 
of the provision of ^jeclal wall and door frame yjqc a device wblch Is altnple to oooatxwrthm 
cotiafrucHon liable to easily pet out of order and IB 

FDLDIN'n SHlfTTBR —M D UrtmxTg, Which the fending of the fuel li roodaMd post- 
Calle Malpii S71, Buenos Aired, ArgenCInsd tlve through the aetlan of the eagtod. 


us the supporting brackets of the wheel ar* 
formed from a slagle sheet of metal, thus per¬ 
mitting the stamping of tbe same and thereby 
materially reducing the cost of mannlaet«re. 

Pertaining to VeUclei 

TIRE—(), Ml SL', 834 Second Place, PUln 
Held, J An object of the Invention Is to 
provide a tire having projections which are 
made hollow and In which cementlthyus Inserts 
are embedded securely anchored In the ttre 
and located flush with tbe outer face of the 
tire so that this material, whan hardened, 
fonns an artlflclal stone luaert which eonatl- 
liites a permanent fixed part of the tite. 

KKFLECTOH.—K, ZtMMgauatta, tu., lOT 
I.luevilu 8t, Hudson Helghta P. O, N, J. Tbe 
inveiiilon relates more partlcolarly to psltoc- 
tors for automobile headUghti, an object of the 
Invention being to provide a reflector which 
can be luaerted lu an ordinary headUlbt cas 
Ing without altering tbe constnctlos, and 
which will increase the area and power of tbe 
Illumination and at the nme tlata dlffnaa or 
softeu the light so aa to prevaat glare. 

! DMigsw 

DEBION FOR A PBN-llor.D(}(a ATTACH- 
MENT FOB INK BOTTUMk—J. ). OjLMOtfM, 
r,M2 Walnnt Bt., Bhadyslde, ITttstlargh, Pa. 

We wish to call attonrion to the Ant that 
we are to A position to render oompeMht aerv- 
Ices to every branch of patent or trade-mark 
work. Our sUff Is etnapoted *( inschaatosl. 
electrics! snd chemical sxporta, tbarovghly 
traUwd to prapare and proseeats an patent 
appllcatkinf. Irrespective of the complex aAtare 
of the eohjeet matter Involved, or of the 
spcclaUsed, techntcal or ecientiac haowledge 
required therefor. 

We also have associates tofouffhoat 
world, Who ostdet to tbe preeacattoa ot pataat 
and trade-mark appHeattoiM filed to Ml aonW' 
tries lorrign to the Dnlued Stato*. 

acUNN A CO.. flettettMd ot PsiMto 
WooJWqvth BuHdtot, wnir tQflHF 

Tower apOdtoff. CWICdOO, Ukla 

Brlehtldf Amerieaa BMr. irAMHHOTOlf, pkC 
Hobart OtHUUm UM WUHCRMHl, CA*Jt 
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iFoter-Proofmg 
Aftt-ProoBng 
Ojif-Proofiitg 
CONCRETE 
in This Free Book 



SMOOTH-ON 
Iron Cements 


find Stodc PlooTt, Walla, Tanka, etc. 
Waterproof, Oua^oof, OUproof, or 
Oaai^lM proof. 

8mootb-On concrete Aoora coat but little 
more than ordinary concrete floora— 
JaM tnoch lonfer—and are duat proof, 
oU proof and aratcr tight. 

Oat tha beta—uae the coupon. 

s'rFrry'V T nrM'ViT ‘7oir>ri 

BMOOrn-OS MFQ CO , /«rw» Ci(». V V , U S A 
Smd u» Smtt 4A -Oit ait* No, 7,/r«< «a<i potpaid, a 
orfwrtiMd m SatfUi/U Amtrtcan, Map 7, 19*1 


For Gaasttkla^Tool Htkort, Ex- 
perbwBtd k Repoir Work, etc. 

From9-w to IS-a. 
twie(. Arraa^ tor 
Steaat Oi Fool Pawei, 
Votoapode or Suad- 
H ap ThmkIU. 




GEARS 

JUS Ktm^-Snatl 


WELL'TiarWELL 

Otm a mublM of jreur owe. Gadi or tny 
tertaa Maay ttylM aod *Um tot all purpon* 
Write ter Oheuhir, 

«au*» MS,.4MV.lMalt,itkaaa.li.T. 




£ Fod ConaervAtion Opiniomi—I 

1 ^ l(' 0 HtlaM<>d from page S7S} 

for the coal operator and for tranaporta- 
nr tlon If fuel were oUocuted to particular 
® dlatrleta and the users were required to 
estimate their animal neerls It Is cus¬ 
tomary at the present time for all users 
to ncfmmulate n maximniii surplus prior 
to winter condltlona of tranaportathm 

* While there ore a iiunilier of dlsadvnn- 
lasres SKalnst storaRe of coal In aprlnc, 
which coal IS to he usetl the tollowlnff 
wiiitei, due to deterioration and ao on, 
and a further disadvantaRe of probable 
lowei iiists Inter, iiincU eonld l>e done in 
this dlris'tloii to relieve the lutensltted de¬ 
mand In the late fall. 

l^'rora the railroad standpoint, Mr A, 1' 
Hardin. Vlee President of the New York 
Cenlral I.tnes, states that under ordlnar.t 
conditions no particular trouble is exjUTi- 
eueetl In the transportation of fuel. 
Where the New York Central I.lnes do not 
directly reach the mines, they are reachisl 
by intermediate connections and the haul 
ti> junctions with their lines Is compara¬ 
tively sliort It la cusbimary during tlie 
summer months when the coal market is 
dull to secure a surplus au|iply of coal 
which la stonsl at points on the line that 
are most remote from the coal fields, to lie 
used during iH>ri<sls when there might Ixi 
interruptions to traffic A number of In¬ 
dustrial plants follow the same course 
I turlug the past five years there have been 
so many unusual ooudltluns to contend 
with that the dlstrihutiou of commercial 
coal, and to som(> extent the railroad coal, 
lias lieen Irregular, hut under normal con¬ 
ditions there U no dlffleulty in dlstribnt- 
p Ing coal regularly 

- Also typlcol of raiirond opinion is the 
remark of Mr. Bean, Mechanical Asals- 
rant to the President of the New York, 
New Haven A Hartford Itallroad, to the 
efre<-t that it aidteurs reawmuhle to Ih' 
Ueve that railroads eould very largely <i(T 
set coal distrtliution difficulties If more 

* of the user* of coal would carry a reason - 
. able amount In stwk—aocumulntlng said 

stiwk during |ierl<sls when demands foi 
» coal are the least 

In an early issue this fuel aymposiuin 
>r will be concludetl, with iiartlcular empba 
I. sis on the fuel conservation plinse and 
^ the suggestions ls*nrlng on new fuels and 
future sources of power 

Cold Vulcanization of Rubber 

(f’onfinucd /lom paac .16!') 
corporate delicate orgniile dyes, eti . 
w liere liefore only coarse Inurgiinit pig¬ 
ments were allowablo, delliale dves ha\ 
ing ls*en destroytsl by the conitilned action 
of the lieat and the sulfur Beautiful 
falirlcs and wall tsnertngs in the new 
rutilier lia>e tiemi pnalticeti As regard', 
physical prois'rties It Is quite e«pini to flie 
product of the old hot pns'ess, and mi- 
isirloi to that of the old cold pna-ess It 
Is also ]s>sstlile to work up organic matter 
aiid fiber in the mass of the rublier, wciii 
ing tougliness and the hard wearing ])iop 
erties suitiilde for nihls'r Holes, pneumatic 
tires etc 

Bv tlie new prisess It Is also pistsible 
to vulcnnli'c ruhlsT In solntUm, a feat 
not hitherto possllile If a aolulloii of 
rubher in any of the iisniil solvents, licii- 
eliie. toluene, eti . Ite treated alteruately 
with sulfur dioxide and sulfuretted In- 
drogen, the thin solution rapidly thickens 
and forms a Jelly whi<h can he put i" 
maii.V uses. It Isdng possible to coat fnbib 
In this way with vuletuiixed ruhlier In one 
prtK'esH, Previously the fabric was waited 
with rubber In solution, the solvent evap 
orated, and the fabric then vulcaiiloed 
lYie great advantages which render the 
Peachey process of fundamental Impor- ' 
tancft are: 

(1) No heat Is required, ami to a great 
extent mechanical pressure may be dla 
peased with. 

<8) It Is a true tralfur vulcenlsatlon 
like the original Goodyear process. Sul¬ 
fur (florid* treatment Is not L 



, Why 
"One-Piece?” 

f ‘DECAIJSE the collar 
j 3 button made of a 
single piece of metal 
wears longer. It is bet¬ 
ter value man the button 
With separate base that 
may wear and fall off. 


“PAR KROGER” 

ABSOLUTELY ONE-PIECE 
COLLAR BUTTONS 

are the only buttons made from a single piece 
of rolled gold plate - - gold on boui sides. 
Positively no base to wear loose. Can’t stain 
or jioison the skin. And made in a variety 
of styles to fit every man's needs or fancy. 
Guaranteed to satisfy or a new button free. 
Ask your haberdasher or jeweler for 
PARKROGER 

PARKS BROS. & ROGERS, INC. 

Providenct', Rhode Island 


Since Price Moves the Goods — 

Get a better price on your machine operative’s work 
—paying only for the amount actually produced, and 
recorded on a Veeder Gjunter. You buy a de^ite, 
registered production, not just services of variable value, 
from the man whose machine is equipped with a 


COUNTER 



The Set-Back Revolution Counter above rec- 

or<k iKe output of tbo larger machine* where the revohi- 
tXMi of m ■nah renilen ftn operatKMi Count* one for 
each revolubofi, ana aet* back to zero from any figure by 
hjmmg knob once round Supplied with from four to ten 
figure-whoeU, according to purpoae Pnee, wah four 
figure*, a* illurtratod, $10 00 (wbjcct to diKount) 

The Small Revoluhon Counter at left records 

the output oi unaller machinrt wherr * ihalt revolution 
indicstet an operation Though imsll. ihu counter ii very 
durable, As mechanism wdl stand a very high rate o( 
speed, making A especially adapted to light. (aM-runautf 
machines Will subtract if run backward PrKe, $2 00 


A Veeder will make any machine produce more cheaply — 
If lt*s any way up to the operator Write for the Veeder 
booklet; it shorn* many counters suitable for your operations. 

The Veeder Mfg. Co., 
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None of this 
work and waste 
With a Jewett 

■pERHAPS you have never con- 

sidered the enormous amount of 
labor and money wasted with the 
ordinary round type cooler. The ice 
delivered in cake form, has to be 
broken into small pieces so that the 
cooler can be packed. Ice broken up 
melts much quicker than ice in large 
cakes and round coolers often re¬ 
quire refilling twice a day. 

There is none of this with the 
Jewett. The Jewett is square and 
takes a complete cake of ice. The 
walls are insulated with pure cork 
IM* thick which keeps in the cold 
and locks out the heat thus further 
reducing the ice fills at least 25%. 
With ordinary coolers the ice and 
labor wasted soon cost more than 
the cooler itself. 

You can buy Jewetts 
Direct from the Factory 



(3) It Is rapid and cheap—the two 
cau be produced ou a lanre scale. 

(-1) Cheap aud highly durable fllUng 
uistertala such ns leather waste, slioddy, 
sawdust, etc. ma.v be used which are de- 
NtrovCHl by tbe hot process. Coal-tar and 
natural djes ma.\ be iiicoriairated In the 
mass, In'lieu of (oarse mineral plKments. 
With the iirodiiitlou of delicate tints and 
shndi's hitherto unobtainable 

The pr<«fHR has been extensively tried 
out on a laboratory scale and Is In proc*'ss 
of transference to factory practice No 
dlfH(Milllcs arc foreseen in the trnnsfei 
enc*' since the simplicity of tbe process 
makes larRc scale wurkitiK ijulto as cnay 
as small s<nlc 

Machine-Made Window Glass 

(('onflniinl from paffC .170) 
the glass plastic so (hat It will bend at 
right angles in running over the roll and 
out to the flattening table and lehr, the 
growing sliccl inns the gauntlet of a seiles 
of gas Jets 

From the llattcntng table tbe lengthen 
lug sheet of glass is tarried meclniiilcalh 
to tlie lehr, and when reaching this an¬ 
nealing liiniiice the bait is broken free of 
the glass and llfttsl out through an oiieii 
ing In the top of the lehr At the same 
time, clamp bais grip the sheet and forte 
it onward, nuii this oiHuatlon loiitlniies 
till* )irotvsR of exlrattlng the glass from 
I he tank without furtlit'r rts'oiirse to the 
bait The eoinevor within the lehr <sm 
sIstJt of a M-rles of iiower-drlien rolls, 
plueed tiHiisMTstdy every 111 iiiehes 
Ihrougliont tbe i ntlre length of this fur- 
iiate These rolls Insure a nulforiii ilraw 
lug impulse, and should a sheet of glass 
break In transit tliroiigh the lehr the 
lolls will eiirr,\ the pletes right along to 
the fulling tahh' at the farther end of the 
anneiiliiig ihiimber At ilie lehr exit the 
issuing glass inns under cutters, plu<'o<l 
at each side ot the sheet, which automat¬ 
ically trim the e<lges. and the uneven 
sirup limps into a hopper tdiieed licneath 
(lie tiihle The hoiMier diseharges ou to a 
eonvcMir, whiiti lienrs the scrap glass, 
known as mllet, to a cnisher in the hntih 
mom, from whence It is fed from time to 
rime Into the melting tank 

Should a drawing machine he atopiied 
for any reason, It Is si-t going again hj 
the following procialuie. First, the elis 
vnting gi'ur Is reversed so as to allow the 
bait to pass through the aiii»nratiis and 
to desisuid into the tank until It is in ion- 
tact with the piirifled molten glass In the 
drawing receplaelo. Next, with this done, 
the machine Is started In the optsisite ami 
norma) dlris.thm. the halt la raised, and 
the seijuenee of the extraeilon of the 
sticky, tenaiious material goes on, as ile- 
si-rU>ed. unlnterrnptiHlh for davs From 
the time the glass leuies the tank, lii the 
(Use of ‘‘single-Mlreiiglli' slii'eis, until It Is 
eiJf upon (oinljig out of the lehr Is a mat- 
tei of only 41) uiinutes 

It will he readily grnsjieil that thi‘ 
thicker and the wider tbe slnsit the more 
deliberately will the halt he moved in 
effeoting the initial extraetlim of tlie 
sjnipv glass, and this puiv is thereafter 
imihidiliied so that siillleieiit material will 
continue to follow from tho tank so long 
as tlie muehlup is running. The g|iissl Is 
varied to suit the different thicknesses 
or ' slreiigths" of tlie window glass lieliig 
iiiinh , and the rate of travel is aubject to 
lierfeit lontiol Herein arises one ot the 
niceties of the Industry, for the vlwosity 
of the glass In the luolten state likewise 
inllucnies the rapldlly with which it lan 
lie mnnipiiinted to insure presiTihisl re¬ 
sults T1 k> teniperatiire of the glass anil 
the coraiamitloii ot the mixture affei't the 
viscosity 

In order to obtain satisfailory function 
lug. In view of the peculiar nature of 
glass and the tempi'rature limlta within 
which It can be worked, the englncera 
have been required to make certain of 
smoothness of operation and an abaonce 
of any vibration that might cauiae the 
glass to fracture or tear looae at a critical 


stage Jarring of tho bait Ttouhl Btirety 
lead to trouble, for tbe molten glaM would 
cling Unevenly to the bar and therefore 
not trail after It lu a manner to form an 
acis'ptahle sheet Similarly, when once 
the halt has futlllleil its duty, and further 
extraction proceeds automat Icall.v^, an.v 
Hiiilden tug or one-slderl pull over the roll 
wiiulil bo apt to disrupt or to disturb 
harmfully the uiiifoiui upward flow of 
the iiiistahle siihitaiice 'The fact that 
these untoward happeulugs have lieeii 
cniniiiigir giiaidisl against to an astonish¬ 
ing degrei* is the best evidence of the 
thought and skill that has gone Into the 
evolution of these remurkahle glass- 
making machines 

At I'liarleston Mheets of glass 68 Inches 
wide and 3/1(1 of an Inch thick are made 
rcguliirl.v, and inipnivemeiits are in hand 
w'hich will permit the drawing of sheets 
H2 Indies wide It Is reported tliaf the 
openition of the e<|iiipmont at tlie West 
Virginia plant has been so carefully regu¬ 
lated that the edge waste has lieen cut 
down more than 5(1 per cent This means, 
of course. Unit n greater quantity of mnr- 
ketahlp glass Is sci iired during a working 
lierhKl Ktrorts are being made, with 
promise of Bin cess, toward adapting the 
l.lhhcv-Owciis aiipaiatus (o the maiinfuc- 
tiire of wire gloss 

A belief has liev'U fostered that hand- 
blown window glass Is better than the 
mocblnc made iirodiict prlnilpally her’ause 
the repented reheating of the hand-blown 
tnalerlal nniieals It more thoroughly 
Tins claim Is now disputed, and it Is said 
thui bv the process under discussion It Is 
priK 111 able to obtain a perfectly aniienU»d 
glass of due dnlsh, uniform thickscss, and 
(lalin*sa Appiiriitun of 'this type have 
l>ecn instnlUsl In Canada and .Inpan, and 
the iiiteiilton Is similarly to ecpilp a large 
factory in Helghim So much for the ex- 
liaiishai of a phase' of tbe industry which 
has forged to the front d<>splte much dls- 
eoiiruging criticism Hut lot us return 
to the operative cycle at the Charleston 
establishment 

The alieets of glass, after they Issue 
from the lehrs and are cut Into (smvenlont 
lengths, are truc-ked Into (he cutting room 
and clc'llverc'd to the cutters, where they 
are subdivided Into commercial sines 
agrec'alilv to orders rmlernc'ath the cut¬ 
ters' chip hoxc'H runs a carrier that me- 
chankullv emiitb's Ihc'sc recteptac'les and 
transports the waste to the main cullet 
conveyor which, in turn, delivers it to 
the crusher already meiiticmed It Is not 
ulemo lu the acIuiiI piodiictlon of gloss 
that steps have been taken to hold to a 
minimum the number of human workers. 
Wliorc'ver possible mechaiilcal facilities 
have h«*n piessed Into service The plant 
has a yearly capacity of 2,500,(K10 boxes of 
glass 

For instance, the box factory, which Is 
at one cud of ilie plant, with the hay 
storage adjoiniug. Is csiulppcd vvlUi Iwx- 
niaklng machines, and the contalnerK, 
with the iicH'clful bay packing, are llfteil 
aud tiiiiiM|Mirtcd to the cutting rooms As 
thev move along, the boxes are autcimatic- 
iilly lilpix'd and sent down an liw;llne to 
the iiac'kers From there, the shipments 
are tukc-n away by electric trucks and 
shlftc'd to the ground floor on hydraulic 
elevators where railway cars, under cover, 
are III wiillltig 

Aceordlug to the latest figures available, 
we maniifiic ture anuunlly about 0,500,000 
iKixcs of window glass ccmtalulng 50 
s(jUHri'^ft>et each, and approximately 00 
per cent of this output Is mnehine-made. 
Mori> than ^4,000.000 Is Invested In the 
factories engaged lu this department of 
tho glass Industry. 

Better Fruit Packing with Leas 
Work 

(Continued from page 37^) 
distributed pressure puslies tbe packed 
fruit down and together. Then he add« 
another tier. 

All the fruit now hn* paper looaety 
around it. The number of applea In th» 


light Accurate 

Pipe Threads 
At Least Cost 



O NE man and an Oater 
Power Machine (belt or 
motor drive) can out-thread a 
gang using hand tools. 

Threads can be duplicated in¬ 
definitely at high speed. 

An hour's work a day pays a 
profit in that inveitment. 

Stmi fvt heol( "Aduttl Pipn 
Thmadlng ExptrtoKU'' 

The 

OSTER 

Manufacturing Company 
CleTeland, Ohio,‘U.S. A. 



BRIGGS’ 

THERMOSTATIC METAL 


.) BRIGGS y SONS C9 

.. H 


We WUl Make tt 


Anirtbiag la ■ m«ul ilnsigiiig at oarcity pro- 
du«d froo lay noi.l tod «|l|i*b.4 In «ty ookw 

Watarhory Batten Co ., 


INVENT© 



UNISpL 

CORRECTS unSkitiiabto boilor 
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M0TICB9 


PATENTS 


irbioh you with to patmt_ 

it« fuuV wnd intty to Miintt & 
L htr Aetvt«e io recard to tbe beet 
«d»t»imnc protection. Fleoeo 
' tobae or a model of your in> 
. and a deeoriptioD of the 
•xjdidniiig its operation, 
idiltnioatiuns are strictly oon- 
Our vaat practice, ertend- 
ing ow * period of seventy years, 
enaUee us to many oases to advise 
in regard to patentability without 
any axpenOe to the client. Our fiand- 
Uciok on tVtenU is sent free on re¬ 
quest. Thfa explains our methods, 
terms, etc., in regard to Patonia, 
Trad* Murfa*, Fetelgii Patents, etc. 
SCfENTIPIC AMERICAN 

| M«, OsOO ee si 

MUNN & CO^ 

VssieMtk asWhs, ME* TO«C 

Tseit tsSass. OUCAOO, tU. 

tcits e s. ansrtsss MUm. WAStuscroN. D c 
Hsksrt IsSAs. 1AM nAJtOSCO. CAL 


Aanual Snbscripttoo Rates 
8etanrtHc Antericaa PabHoatteas 

ScIsnttSe Anntican (sstabllsbed 184fil one 

year. . . le 

getsntlSr Anierlcaii Uoatblv (eslabllshse 
isre) one year . .17 

Postas* prepaid In Dulled Btates end peas 
alous, tlaxlco, Cuba and Pansuis 


eelsntlHc Americou I 
damns I 

Csaadlsa Pes i sss 

ScIsntHle AmerU-an 7Sc per yssr addtttooal 
Bclentlbe Anisrbaii Muatbly Sec per year add 
tmssi. 

•nio combined subscription raise end rates 1 
(eraUtn coutUrlee, Itidndlos Canada, will bs 
(arivlslieo upon appllcallan 
UemU by pestui or exprsaa money order, bat 
. draft or cImm* 



CANAHIAIV Psieiit 


PaTBN* poa MUE 

IILAW fruit jar olusare. Issued Itscei 
Hssy la sntl lureettssta. Bdw C Ilela 
daiis) SA. KAiurea Ofty, Mo. 



la an Bye piota qtw torOat-of-Doora paopla. 
Mads so d»t It glWBS ft»n protactloB fro* 
wind, dsMt and payddss without eaos- 

iNl Re sKgbiM* JbsemloTt or dettacting 
from the app Wda ae e of tbs wearer, 
idatadats, RelfiRMt H«n*e*a. Ttap-sbootwe, 




box is equal to, and sometimes more 
than, those In a box pncked by the Indl- 
vidnully-wrnppcd system. It Is tleolured 
that there are fhirty-iwo chaniieis of 
ventilation leading to em-h o-enter apple, 
and that Uie fruit consmiuently keeps 
well, iHitter even than In the imllvldUHl 
wraft When Ihe denier c<niii>s to ills- 
]ila,\ the fruit, he takes off the side of 
the box, and has an attractive display 
wlthmit the necessity of unwrapping 
and tlicrehj destroying (he pack 

The fustem Ik said to he hnsod on ex¬ 
act mntUemntlcal calculation, and fltB to 
a gUcn Bimcp iik inaiiv round objects of 
the snino weight and size iis can he 
tnit there The structure Is four com 
plele (Ircle arches of six ohjeots around 
a ceiiti'r objt'et, which Is de<-lared the 
strongest iKtsslhle Kxperlence Indicates 
that the fmlt tarries iik well as that 
packetl by the old syislpni 

The great Htfraetloii of the Sykes 
K.vsteii) Ik ItK (S'oiioniles The recent lii- 
creaKc In traiisijortatton rates has re- 
diu-ed Ihe margin that I’aelfle protllKers 
work under, and the situation becomes 
easily conotdviible In which several tents 
saved on packing would Im of criit ial 
importance The new “automatic" 

metlRKl on the labor side not oi.iy re- 
tpilre* less skilled, and constsiuently less 
expensive help, hut a smaller packing 
force In praetlee three puckers tisiiig 
the sejjarator wrap will etiual the output 
of ftinr using the iniiiMtlnnl wrap 
On the material side, there Is a saving | 
on pniter of one-half to two eents a hox 
Tomatoes, peaehes, i>oiirs, aprkstls, 
oranges, lemons, and other fruits were 
eommerclally paeketi the past season by 
the new method An example of Its ea- 
rwelty Is pointed to in iJeara, one of the 
most difticntt of fruits to pack Thert> is 
It saying among fruit growers tliut It 
takes four years to make a go<sl pear 
packer, under the iiidividnal wrap sys¬ 
tem Any liiexperlenissl hand can t>e 
taught to pack i>eurs In the seiairutor 
wrap mi'tlKKl til a few hoitra With this 
frnlt, as with others, the packet uses 
two hands for actnal packing 'riiere Is 
no liilair of fitting ss with the old system 

How to Tell Birch, Beech and 
Maple Apart 

B IUCH, bec(h, ond maple are very sIm- 
llur In appoaruuco, and have approxl- 
iniitely the ssme weight Hence It la 
( ointmrathely easy to mistake one of them 
for another A method which anyone tun 
use to distinguish them la guggested by 
the U S Forest I'rodncts LalKirntory 
The method makes use of the rehithe 
width of the pores and modullury rays in 
the three wisids 

If the end grain of hlreh, lieeeh, or 
maple is cut smimtli with a sharp knife 
and cx'iiillnoti with a hitnd Itms, the pores 
will he seen as tiny holes dlstrlhnleii 
fairly evenlv oxer the surface, and the 
metJullury rays will apfstar us narrow 
lines of It different shade running iif right 
angles to the growth rings 

In beech some of the rays are very dis¬ 
tinct even without a lens The large lays 
are fully twice ns wide as the largest 
pores 

In maple the rays ate less distinct, and 
the largest are about the same width as 
the largest pores. 

In birch the rays are very fine. Invisible 
without a lens. Tlie pores are several 
times larger than the rays, usually being 
visible to the unaided eye as minute 
holes on the end grain and as fine grooves 
on dressed faces of the board. The pores 
tn blrcb are considerably largwr than the 
pores In beech or maple. 

The appearance of the medullary rays 
on a "quartered". surface Is also distinc¬ 
tive. Here they appear In beech as dis¬ 
tinct “flakos," the largest being betwleen 
1/ie and Vk tneb In height wbea meawred 
along the grain of the vrood. In maple 
they are oonslderably smaller, rarely at- 
Rtnlng a height of 3/I6 Itx*. Id bhfeh 
they are oompairatively tneooaplcQous. 
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HBOBilil 


Stop the Formation of Concrete Dust! 
Stop Retopping and Repair Expense I 

JuBt flush on the liquid chemical hardener Lanidohth and vour 
concrete floors will never dust or disintegrate. 

Concrete floors are good—lapidolized concrete floors are better. 
The coat of lapidolizing is cheap insurance. 

lAPIPOIITH 

mmmmmrnm TRADE MARK ■mhimm 

makes old or new concrete floors as hard as their silicate (sand) by chemical. 
Izlng the softer and partially hydrated cement (the binder), so that the treated 
mass becomes as hard as granite 
Lapidol ized floors cannot be ground away, 
even by heavy trucking, and so they de¬ 
velop no injurious concrete dust which 
destroys bearings and merchandise 
Lapidolith is the original concrete hard¬ 
ener standard for ten years 
There are now 200,000,000 square feet of 
such lapidolized concrete floors 

Write for leitimoniali, lapIdolitcJ 
cortcreU tlocJf and llleratUK 

L SONNEBORN SONS, Inc. 

Dept 1, 264 Pearl Street, New York 


SONNEBORN PRODUCTS 


Gmeot^ 



Stormtight 

th« protective roof eoet^g for^ej^lcxta 



And you can put the other 
three men to work 

H and trucking coats too much 
money to have a place in the 
modem plant. You know that you 
can’t afford to squander needless 
physical effort 

Yale Cham Blocks and I-beam 
Trolleys are justifiable investments 
at any time—but especially at this 
time when it is so neceaaary to cut 
all costs. 

Yale hoisting and conveying sjrs- 
tems include also electric hoists, and 
electric industrial trucks and tractor 
and trailer units. Sold by machinery 
supply houses. Ask your secretary 
to write us today for descriptive 
bulletins. 

The Yale & Towne Mfg, Co. 


Stamford, Conn., U. S. A. 
Yale Made le Yale Marked 


Yale Holating A Conveying dyetams 
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W L. DOUGLAS 

lsSSSr* 8.00 SHOES 

i ®gss*il?522* * 6.00 

FOR MEN AND WOMEN 

THE STAMPED PRICE IS W. L. DOUGLAS PERSONAL GUAR ANTEE 
^ THAT THE SHOES ARE ALWAYS WORTH-npE PRICE PAID FOR THEM 
jra th« beat known ilioai in tko 
^Id in 107 WXJ>eu«U* store*, 
direct from the factory to you at only 
on* profit, which (uarantees to you the 
best shoe* that can b* produced, at the 
loweet possible cost. W.lLDoucIa* name 
and the retail price are stamp^ on the 
bottom of ail shoe* before they lease 
the factory, which 1* your protectien 
against unreasonable pi^it*. 

W. L. Douglas shoes are absolutely the 
best shoe values for the money in-ilhi* 
country.Theyarettadoof the beitand 
finest leather* that money can bify. 

They combine quality, style, work. 
nship and wearing qualiti** equal 
ither makes selling at higher price*, 
ire the leaders in the fashion 

I of America. The price* are the sense eserywharet 
St no morein Skn Francisco thaatbeydo ioNewYork. 


NEW BOOKS, BTC. !•"<> prospect*. w«M mintage aad the gold 

’ standard are presented sod ecplalaed, with 

Mani'ai of Cannino and I’leaEBViNO chapters on stocks, gold sad the war, and la 
H.v Theodora M Carroll Now York • austrisl use* 

Pout,CAT. and Commkbcul Okoum and 
I’ nim the denth* ot a varied exuerleiice the WoRIJJ’b MiNICKAL RgaOURCBfc J. E 


E r Duttoti and Coinivnny, 1618. 

INITIO ; 101 pp. 

I'’riim the depths of a varied experience the .. .... « 

snlhor recovers for the housewife recipe, and «1’UT- New Y^! McOpaW- 

melh.sls by which nn opnlent nrrny of food. flompMy. 1620. StfO,; 6«2 

ninj he preserved In then original coloring. I'l’- ’ ““P* graphs 

Dsv„r,snd nourishing ,,..nllllcs Her Instruc- Twsnty-seven spwlsllst* who foUqried mla- 

tlons are pr.-cl»c, interesting, and complete. "‘I Problem* closely during the W<glre as 
the cold psek method Is of curse Included commercial owm ft rnm 

, . . msterlsls by dlffersnt powers, SniHH the re- 

A study of the Moans of Uostorlng question* of our domestic aMfersign 

A ltai bnorgy and Prolon^ng UfK By The alSltlpllcstlon of htnmPr, with 

I , . '.‘’n’v’" o’' «•*>•« competition engendered, Into 

Kvi-ju Bostwlfk Voronoff 1^- York: ,hlle the metsl* baste 

h i* inilton and Company, 1620 8vo.; npedi- 

100 pp . JO platos Alssce-Lormlne 1* Hon ! the 

I’i fT" T'" Z J *! •«“> ot oool The work would mak* 

ll? ir'th ? 1 ir"l“‘f"d conscious of wh.t Bumps ha. long 

SI e e uperat iig ta i c “s rw rte ; ti,*t, a. natural resources dwindle. 

.iFMiHf lEKifw ON nil I for . ovmbcr prjDcIpJps involving foreign tmd* awnke 

counted the experiments of the Austrisn, foncUon^ It I. high tlm. that we. tea. 

" "w " * “ * ’“‘’r ng awake to the facta and set onrsslvss wisely and 

ironoff records hla on n sneceasc, ‘o „„„rgetlrally to meet them 



JOH pp . 38 plntps Alsace^Lorrelne Is Iron : the 

a a, " ZL :: fT" T'" Z J *! •onl ot SUesU, coal The work would make 
m .r'th ? 1 ir"l“‘f"d conscious of Wh.t Bump. ha. long 

R *' A*\ ‘**^^.*^^* 'IJf ’ ** r** ^ ^ i^OgaUed : that, as naturttl reftourc«t dwindle, 

BcirMiHf lEKifw ON nil I for . ovmbcr prjDcIpJes involving foreign tmde aweke 

r^ounted the experiments of the Austrisn, foncUon^ It I. high tlm. that we. too. 

^ c n la^ d''''iil " * “ * ’““r awake to the facta and set onrselvss wisely and 
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correct for a Chandler —somebody s mistaken! 
The Stutz driver may be surprised to see an¬ 
other Stutz of the same model passing him 
easily. If the oil could speak it would tell him 
some startling facts. 

When a Ford spins along on an oil which 
would give correct results in an Oakland— 
somebody’s mistaken. The Ford owner will not 
have to wait indefinitely to get his proof The 
answer is likely to come in the form of unneces¬ 
sary carbon, transmission troubles, fouled spark 
plugs and overheating. 

When Packard, Studebakcr and Maxwell 
owners are given oil from the same barrel— 
somebody's mistaken !—perhaps all three of 


The Chart at the rijjht wa*. originally prepared to put 
:ieiitific certamtv into automobile lubrication. This is ei- 
ctly what it does 

III body, the grade of Gargoyle Mohiloils ipeafied for 
our car is scientifically correct. To the raotorist who uses 
n oil of digfrent body we can only say— lomtbody’i miiiaken' 
Only one oil is best for vour car The Chart at the right 
rill tell you what that oil is. If your car or motor truck 
I not listed in the partial Chart shown here, tend for our 
ooklet yyhich contains the complete Chart 




Mobiloils 

j 4 grade for each type of motor 
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(}«neral view of the huge mine hdit rerently initelled in the Leke Superior copper dietrict, fi hich reieet* a load of 20,000 pounds of rock per trip and 

handlea 10,000 feet of rope 


A Giant Amonff Mine Hoists 

HAT 1* Iwllered t<» Iw (lie larupst hoist In the 
world—and by n good tnorKln—has recently iieeii 
InstoUed In the Lake-»Saperlor copper dletrlct This 
mine hoist, which has been drawn up fismi the construc¬ 
tor’* blue-print* by our artist, has a winding cnpoclty 
of 10,000 feet of 1%-lnch ntpe reaching d(7wn an In 
dined shaft to a vertical depth of 6,^ feet When 
winding the roi>e down the second cone bf the drum, it 
has a capacity of 13,300 feet, reaching to n vertical 
depth of 8,000 feet The hoist op<Tates In balance, 
raising a load of 20,000 pounds of ro<!k per trip and 
designed for a rope apeed of 3,200 feet per minute 
The giant mine hoist Is a cross-compound engine hav 
Ing two hlgh-presstrre and two low-pressure Corliss 
cylinders. Bach cylinder Is arranged on an Individual 
frame and with Its crose-head, connecting rod and 
piston rods, forme an engine, each engine being er- 
ranged to drive the dram shaft above it. Those engines 
are mounted on a trlangnlar frame at the apex of 


which the luiiiu drum -diuft Is bi< uted Kui li engine 
is set at •t'i deg of Ibe \erU<nl anil so arningcd thni 
(WO low-pressure cilliidcrB are (oiiiiccted to one 
crank pin while both bigh-pressurc (■^llnde^h arc con- 
iiectiHl to the other i rank pin The low prehsure pls- 
tmiK are supported by the cross-head and tall guides 
The low-pressure and high pressure e^lliulers are pro¬ 
vided wllh separate throttle ^altes, the higb-|ir*‘Hsure 
having a balanct*d poppet tyis- valve, while the low 
pressure ha* a rocking valve 
The drum of this huge hoist Is of tlu' i vlindro etmieal 
type whleh Is so familiar in the I.ake Su|K-rl(ir eopiiei 
dlstrlet There lieing eight Impulses per revolution, t<u 
gether with the great mass of the (Iriiin, whUh weighs 
.Ild.OtS) iMiunds without the shaft all imIsHtbm in tlu> 
rope Is eliminated. The drum is built up of d8 sts'tioiis 
swurely bolted together and thorongUlj iruaseil ITils 
arrangement prevents all deilection of the drum shaft 
The hoist Is fullv protected bv an improved safety 
stop, whereby the throftle valva-ie antomntlcnllv closeil 


us tlu skip iippioiiebes the luiiiliiig In case hf over 
winding, the brakes are applied aulomiilleally, and the 
eoiitrol Is so urrniigist that the hoist eannot be started 
In the wrong direction hi (he oiwrator ()verspi*cd is 
prevented lij a speed governor wUnU lontrols the cut¬ 
off earns of the MiUe gear 

At each end of the ilrnni is a set of IngenltaiB brakes, 
1ft feet In di.imeter, eneli one aeluated by an idl cylinder 
which takes Us oil from a loaded aeenmnlutor 'I'lie oil 
evlliiders are nintnilhsl bv sins lal poiija'l \illves, one 
(ontrolliiig the lift and the other the drop of the piston 
and so arranged that both vaUes eannot la' opened at 
the same time The reverse meehauism and the throttle 
are handled In tiu' same way 

The total weight of the engine with the eondenstng 
is|uliiment Is 1,7(17,000 laainds The engmt' tswers a 
floor space of (SO feet h\ ,"4 feet ami stands ftO feet 
high from the laittom of the foundation to the top of 
the drum Tin* foundation under the hoist and con¬ 
densing eipilpment (saitaliis ,'t, 00 (» yards of concrete 
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Who la Delaying Disarmament? 

T lli;U)'; < mi III' no iiuoMtloii whHtcvnr that the 
connlM at liirac war (lumbfoninlHl to lonni, 
iiH It (lid .1 few iinmtlih n«o. that ovi'r nluoty 
jicr ((‘lit of till' iiirrinf iiiitloiinl (■\])niiilitur("( arc to 
<o\i‘r the (o'(t of wail, that hu%(‘ oc< nrred in tlin imal 
mill tliiit inai oidir In the fiitiiu' It wiih thin uialprlal 
tint HH nun h as, mul ]ii'rhiipK morn than the uiornl ns- 
|iH(tH of the (iiication that iiro(liic(*(l flic prnctlLallv uni- 
M'lsiil (11101111(1 foi a reduction of uamiI and military 
cstmiiilcs 

In icHiKiiise to the tH\pn,vcrs, the (Jovermneiit, 
thronah Us various ri'prcsetitntlves from the I’rosldeiit 
down, hiiH stotisl (liiriiu! the past few weeks that we 
iiiiist 111 any cost coniplcte the tlins'-jear program, In- 
(hiding llie six shliis of the 'Indiana" class although 
Ihcse last will cost ahout 'jrsi million dollars At the 
same limo, In .inswer to the w-iih'spread desire of 
.\meri(nii citi/eiis that our President should take the 
lend in (ailing a (sinleri'iice to dWdiss dlsarmalnent, the 
pisipic have heeti told that w(' (nniiot afford to under 
take disarmament alone, nnd that the President must 
he given time fur dtie consldemtlon of this matter tie- 
fiiie ealllng sinh a conferi'nce Mi'iinwhlle, ('(ingress 
Is \olliig ttiiit we spi'nd ahout 4(k) inllHoii dollars, for 
this yeiii alone, upon our Nav\ 

The astounding thing alsmt the statement that wi‘ 
eaimot ennsent to disarm until other riavii! [Kiwers 
agiee to do so with us is, that the only other naval 
power that has hitherto sunmssi'd ns in strength not 
oulv (simraeined disiinniiinent more tliati twoi Vears ago, 
hut has can led the thing to sm h an extent that, first 
It IS (iiiestlonahle whethei todnj she 4M|Uii1s us in the 
powei of her first tighfing line, second It Is ei-rtaln 
that If we dimpleti" our thris'-jeai [irogram in Us eii- 
tiixdy our Navy will e\cee(l the Hritlsh Navy in eapllttl 
strength hy at least thirty jiei cent, and third' if we 
also round out our fs’aiy, which will 1 h‘ a eomparatlvely 
ini^xiM'iisIve tiling to do, We shall exrx'cd that Navy in 
aetiiul nialerliil stiongth h\ at least fifty pel cent 
Stiirlling fiK ts, hut tiiie, for we must rememliei that 
I he flrltlsh firsi-lliie ships ore ohsoleseent tislay, heing 
with one e\i option from fi(c to nine vears old, and 
that hv (he time the scvi'iiteen capital ships which wc 
have under constrintion arc (simpleted, the finest of 
hei ships, will he from eight to twelvi- years old The 
(piestlon whlili wc wish to ask ('origress on behalf of 


I slowlv in calling for a con- 
, no IK knowlcdgmciit whatso- 
I that the biggest navy In the 
1 this enormous stride In this 
this Is a fact pregnant with 
he people of America have a 


April inth as to the nuiuher of vessels Hint had been 
removed from the naval lists of .Iiipaii, the todted 
States and (ireal Jlrltaln slncv the ainiisthe Tlie I'ur 
llameutary Secretary to tlie Adralialty said that the 
phrase “ri'moved from the naval list ' had been token 
to mean iscrapiied , and on this linsis the figures are ai 
follows .lapnii has scrapped two light (Tiilsers and 
four destroyers, the TIriited States has seriipiied five 
battleships of the pre drendnaught dass, one erulser, 
three light cruisers, twenty-one destroyers and four¬ 
teen submarines , and the British Empire has scrapiied 
thirty-eight battleships of the dreadnauglU and pre- 
(Ireadnaught type, two battle-cruisers, eighty-seven 


cruisers, three bundred deetroyor*. iDOladtoy flotilla 
leaders, and One hundred and six anbmarlnae. 

VVItli such evidence of good faith before ua, why do 
w«> hesitate to call a conference for the mutual adjust¬ 
ment of naval atrength and the all-round reduction of 
naval and military financial burdens? 

The Anti-Einstein Campaign 

T he intellectual world moves alowly In the 
matter of extending rtxxignftlon to those who 
have eonaecrated their lives to the cause of rea¬ 
son. Mend^ had been dead many years liefore the 
remarkable nature of bis work was recognised When 
we contraat Menders ease with that of Einstein we are 
forctsl to admit that the Oermnn physicist's sensational 
ilse is the most extraordinary in the lilstory of science. 
Harnum. king of advertisers, could not have stagcxl a 
more effective or expeditious advertising camfialgu " 
With 80 mnch of I'rofessor Iteuterdshl's article In the 
I>f<irlmrn Intlependent we suppose anyone will agree, 
lint this article is given Its real place hy the score head 
of the cover, which asks, In >>,-Inch h-tters, “IS EIN¬ 
STEIN A BLAOIAKIST?” It will bo at once under¬ 
stood that sfxxvrdlng to Professor Itenterdahl he is 
We expect this sort of thing from the nutl-Somltea of 
Germany, and from those of the loriner Kaiser's loyal 
supiKirters who resent l>r. Einstein's refusal to have 
anything to do with the (x'lebruted Manlfeslo of the IKI 
Immortals. But frenn a reputable American source— 
even one celebrated for Its antl-Hemitlsm—we should 
look for something a little dlfl'erent 

It Is noi easy fur a layman to form a Just estimate 
of Einstein’s work And whatever temptation to error 
Is prest<nted to him will lie In the direction of nnder- 
e.stlmatlun The phrase' “relativity of motion" la not 
new. The Greeks had It, Newton had it. every popu¬ 
lar explanation of Etiistein stiirts by reminding us that 
tills is sometbliig wo have alwnvs known but chosen 
to ignore It is (>asy to overhaik that Einstein has 
taken this familiar notion, gpplhsi it with a rigor and 
a consistencv nnd a generality which it has never liefore 
enjoyed, given it a sigulficamx' and got results out of It 
vvhhh It hod never before be<‘u dreamed lay In it. 

Again with the problem of gravitation. We all know 
that Newton solved this jirohlem empirically only. We 
all know that he said nothing nbont the causes or the 
iiHshaiilsm of gravlintioii—for the excellent reason 
that lie (xmld learn nothing of these We all know 
that sline his time thousands of scientists have searched 
for the cause and the mechanism We do not all know 
what Is equally true, that many of these si'arrJiers 
have been led to propose slight modifications In New¬ 
ton’s niathematUal law—modlflcutlons which were In 
agreement with this or that observed fact 
All this makes It very easy to accuse Einstein of 
plagiarism Not alone Is everyone acquainted with 
classical relativity apt to Judge the contents by the 
ialiel on the container and assume that Einstein's rela 
tivlty Is the aame old stuff, but the claim may with 
some show of plausibility be made that any Investi¬ 
gator of gravitation has anticipated Einstein. This 
claim galna color in the far-from-rare case that Its 
benelli lary can be shown to have nttaliied results which 
are Included In Einstein's, or to have supplied Einstein 
with stnne of hls material. Nobody would claim that 
Einstein's entire structure la novel—the sum total of 
human knowledge Is tislay too large to make It isisalhle 
for a contribution like hls to be made out of whole elotb. 

Everyone who possesses enough mathematics to fol¬ 
low Einstein knows that he has imule a very material 
original contribution—that he has formulated mathe- 
routicnlly and as a concrete whole Ideas which have 
bad a rather nebulous existence before him, cementing 
the structure with Ideas to which he has hlmaelf given 
birth Hls crowning aihlevement Is the precise mathe¬ 
matical formulation, tills baa never been approached 
or approximated In any way. 

We can paraphrase Professor Itenterdahl wtth some 
profit Never In the history of science has anyone ever 
made an epoch-marking advance, but what the vultures 
have flocked alsmt hls trail, demanding credit for What 
lu has done and claiming ownership of the work which 
he has put out But never before has It been the case 
that the really big men of science have accepted an 
advance so promptly and ao whole-heartedly, and left 
this business of picking the .bones to the small try 
whose names will be forgotten fifty years from now. 


The Re^iWrtii awPwt Of Yflilk 

O N Saturday, AprU the 80ti^ Iter* waa st«tied 
without ceremony of flourish of trampots at the 
Ohamlier of Commerce, thte city, a doctunent 
wlhch marks the rebirth of the Port of Tork. It 
constitutes a compact by whit* the states of New York 
and New Jersey pledged Ujcmeelrte to clow cotlperattoii 
in the future planning of the Port Of New York. 

In the previous history of iSie Port **• derelopment 
has been retarded by the existence of a geographical 
boundary line, on each side of which teate and 
Jealousies and suspicions have been rife, with the result 
that it has been impossible to secure that cOtiperation 
which wldeMsloned men among u# for many, many 
years past have recognised as being-absolntriy ueces- 
saiy to the coordinated development of the Port The 
compact which has now been ratlfled rncognlaee that 
the tutorests of the Port of New York, Whether they lie 
to the east or the west of the Hodson Blver, (Should be 
considered as Inseparable Henceforth the planning of 
the Port, in respect to its docks, piers and railroad 
terminal facilities, will be under the authority of a 
Joint commission, in which both New York and New 
Jersey will be represented, and whose single aim will 
be to promote, not the sperial interests of any one 
particular section of the Port, but Its interests as one 
great coordinated whole 

Not alone will the creation of the Port Authority 
affect New York and New Jersey, but its Influence will 
be felt throughout the whole of the United States, and 
more remotely In every corner of the vrorld that sends 
or receives shipping to or from this port. In this con¬ 
nection, Governor Miller of New 'York stated that the 
work which this Port Authority has to do is second In 
Importance to none “In Ha future conaequenees nut 
only to the people within what we call the port district, 
lirtt as well to tlie entire commerce and industry of the 
country, it will exceed in Imiairtance any single aiter- 
prise or undertaking that we know of." Doubtless he 
had in mind the high terminal charges at this port, 
which affect every shipper from the interior whose 
giMKls have to pass through New York, incidentally, 
the fact was brought out in a homely but very telUug 
fashion In a motion plctnre which waa shown at the 
Chamber of Commerce gatberlug, in which the Jouraev 
of a “Mr Potato’ was traced from hls blrthplsce In 
Michigan to the ultimate (x>nsnmer in the Bronx The 
cost of moving this geiiUemau fixan the breaking up 
point on the arrival of hls train on the Jersey mead¬ 
ows to the market place in the Bronx was Miown to 
be greater than the cost of the whole freight trip from 
Michigan to New Jersey. 

Death of Dr. W. R. Eh-ooks 

W K are sorry to record the death of our old friend 
and contributor. Hr \V, H. Brooks, Professor of 
Antronomy at Hobart College and the recognised dis¬ 
coverer of more comets (27 In all) than any living 
astronomer, a record only eurpossed by a French as¬ 
tronomer, Pons, who had 28 to hls credit Dr. Brooks 
was born in Yhigland In 1844, made hls first telescope 
when be was 14 years of age, and though It was a 
crude affair, he was able to view Donatl’s great comet 
of 1858. At 17 years of age he delivered hls first astro¬ 
nomical lecture with charts which he made himself. As 
a young man he was employed In iron works In 
Buffalo, where he acquired mechanical skill which en¬ 
abled him to make bis own astronomical instruments, 
for It Is an Interesting fact that most of bis discoveries 
were made with a telescope of hls own construction. 
On the contpletion of hls third instrument. In 1881, he 
discovered hls first comet. He constructed a tempo¬ 
rary obseavatory at Phelps, N, Y., where be discovered 
11 comets. In 188$ be moved to Geneva, N. Y,, to take 
charge of Smith Observatory, and it was tenre that he 
discovered 16 iconwts, the last one being ou October 21, 
1912. Perbepa Dr. Brooks's greatest achievement was 
in 1888, when be caught the first glimpse of the re¬ 
turning comet of 1812 which was discovered Pons. 
Although astronomen all over the world w«re ImAiBg 
for Its return they were all disappointed except tee 
silent observer at the Bed House ObservatCry With bl» 
home-made Instrument, Dr, Brooks in his )<teg life was 
the recipient of tee highest astroaomteal honpte. 

Dr. Brook* wrote astroiwmioal notes tor the Socu- 
nne AMssicArr for many yirers and this journal usipi^y 
bad tbs first pubUcatton of hls great dteeovwieg. 
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if « »ew alloy dii«ov«iwd by GuU- 
UiaaiOk'w ianviifar of "Invar," and 1» Mid to be an 
l im fofat dwt AVOf ttwt alloy, a« it la noio onifonnly 


Baofca and T*«Hi.^An avoraea spruce tree when 
coavofted into pfpor yieMa about 500 poonda of that 
If a iwv^ io BdOAOO coplee, tbe destruc- 
rion ^ tnfs woild 4D& 

AMlfcor Hadal fer Mala. Cteria^-'Dia r>l<i medal of 
,tbeKwuttel loattMte of filociat Admcmi will be given 
to Miae. Cnrie oo May l«tb lu Sow York. The foUow- 
tug day ^ WiU recdre her tram of radium at tbe 
hand of PrealdeBt Baxding. A Plttaburgh concern baa 
received the Street for the radiwa. Three blda were 
tetidemd bdt the prices quoted arc not discloaed 
Payta tMdlarda Baa Radtaaa InvaatiKatora,— Parle 
landlordf who have leaaed apartmenta and ofllcee to 
doctewe ttho vae radium have decided that they win no 
longer rettt ttOt vaee to them aa they tltink that the 
emanattoaa are a menace to the health of other ten¬ 
ants. This ,waf all hrongfat about by radium scleutleta 
who statfd that the doctors’ rooms ahouid be lined with 
lead. 'Hila has naturally had Its effect on timid 
patlcubi and fees have dropped off 
Tha Celise«B Least Its Movies, —A week or so ago 
we chronicled the fact that the Fluvlnn amphitheater, 
or OoUseom in Rome had been leased to a company of 
moving picture producers There wan bo much oppoRl- 
tlon to the scheme from all over the world that the 
project has been abandoned. Italy may nceil money, 
for she has always been the Cinderella of Euro|H>, but 
her antlqaities and works of art are her big aswt ami 
anything which tends to hurt them will hurt her 
dnanclatty. 

Oerasany lacrsaaes Her Technical Jeomals, —There 
have been repeated rumors to the effect that (lermany 
was badly in need of tecbnlcal maguslnea. 'rhe facta 
are these: At the beginning of the war there were 
n.250 professional Journals (Faohblatier) publUhtxl in 
(lermany. Of these I,90U HUS|>ended publication during 
the arar, (tO of them permaneutly. But since 1919 tbe 
number Igm* been gradually IncreaKlng. Today, says the 
iJterary Review of the New York Brocolny Pont, It 
tottls 6,400, or lao more than there were In 1014 
SofesfltHtaa f«- Bane Char Diacoverad After Sixty 
Yesra,~A powder company has announced that a 
satisfactory subatitute for bone char or "bone black" as 
It it usually called, has been discovered after sixty 
years' search for a 8ul»stltutc for this sjjlendld decolor- 
Izlug piaterial so useful in sugar refining. The aubstb 
tnte la manufactured from cheap carlsmaceous raw ma¬ 
terial such as lignite, which is uniformly carlxmtsed 
uuder conditions preventlns the jwres of tbe raw ma 
teriai being clogged by the deposit ot secondary carlain 
Wirelaaa Stana Warnings, —American mariners are 
to receive storm warnings by wireless from all part« of 
the world under arrangements perfected by the Ship¬ 
ping Board with most of the hlgb-power radio stallous 
In different countries Managing agents and masters 
of Hhlpping Board veaselB ware notified that the warn¬ 
ings would be aent broadcast on schedules furnlshwi 
by the ship's radio operators. B(>cauee of tbe number 
of vessels stIU on the sea* without radio e(inlpmeiit. 
tbe warnings are to passed on from ships receiving 
them by other means when such vessels arc sighted. 

Sunday Eacuraiana a Hundred Years Ago,—The 
backslider who slides Into a steamboat excursion better 
than he slide* Into his pew is not necessarllj of this 
generation. In J821 the clergy of New York City held 
a meeting at tbe Olty Hull to get the sense of the 
coamnnity. It'did not take long to find out what the 
people wanted and they disapproved of the Interference 
of the dergy. Tbe speed of the steamboats was alow, 
six to nine xaltea an hour. Those going up the Sound 
cottld nut. always secotlate Hell Gate and the owners 
provided ilhrariea sdBcia&t for a modern Jlner io while 
away |he tadtuuk 

3r#aal|r1tWv«it Pelagic SeaHage-Tha U. S. 
ta miBclug every effort to prot^t fur 
aealg ttu^'^gadkaea and to priveint the favasioji 
of did «lMadlag"latanda. It is estimated |hat U«t sum. 
nwr |bu o* sual in the Nwlli nniSir the fffdlec- 

thiu of tifiu Statsa ogewded o»e miUlem. Mpre 

thWidWi^pfamlllkmof seidpupa wm 'The 
■MHltdlKf Jim awwr one* Is very grebt, pSObaWy 

a« to t»e faet that the iwal Is the food 

bMir, dUKdes, tl»« deadly thrasher and (.ther 
awiM^HUf Natal, veaeala and revenue cutters 
wfff a» faw aatta team pelagic hunters this 

ailtli^ dtAdiW to and from their breed- 

awt' irawd m tbt PMUkdt lllands la Bering Sen. 


Afftrenoiay 

A Consteliattan on a Flag. — From a note in 
fAttrowmie it appears that the new regency of 
Flume has followed the example of Brasil In emt)lason- 
ing a (K)U8tellatlon on Its flag. The constellation se¬ 
lected for this purpose by the Finmlaus is Ursa Major. 

Novae in the Andromeda Nebula,—Three more new 
stars have recently been found on photographs of the 
great nebula of Andreuneda made with tbe 60-lnch re¬ 
flector of the Mount Wilson Observatory Nova No. 18, 
the first nova found in this nebula in naerly two yearn 
(since October 80, 1919), la 60 »e<- nortli and 50 sec 
west of the nucieua, and is nearer to the nucleus than 
any other so far found except the great nova of 1886 
Nova 18 was discovered In October, 19U(), Nov« 10 and 
20 In December, 1980. 

Tlu! Wolf-Palisa Charts of the Heavens, — Dr. 

Johann Pallsa, of the University Obts-rtatory In Vi¬ 
enna, proposes to continue the publlcailon of the well- 
known Wolf-PaUsa photographic charts of the heav¬ 
ens, If funds for the purpose can be raised by (he sale 
of the remaining copies of the series already Issued 
The photographs were made by l>r. Max Wolf, of 
Heidelberg, with the 10-lnch Bruce photographic doul)- 
let. Nine series of 20 prints each have been puhUshe<] 
at Vienna. They show stars down to aiwul the 16th 
magnitude. The series now on hand are offered at 
the pre-war price of glO a series, or ii®0 for the whole 
collection thus far issued 

Messier 72,—According to the last annual report 
from Mount Wilson, Dr. Shapley'N Investigation of tbe 
faint globular cluster Messier 72 bus revealed the 
presituce therein of many variable stars, 20 of which 
have l>een studied, giving the llght-ctirves and periods 
characteristic of Cephelds of the cluster type, and Indi¬ 
cating that the distance of this very remote cluster 
Is 83,(100 light years Assuming the validity of Edding¬ 
ton's hypothesis of the radiative ei|ullihrliim of a giant 
star, .Shapley has derived theoretically n iteri<sl-luml- 
noslty law for Cephelds, and concludes that the aver¬ 
age heat fontent per unit mass Is nearly Identical for 
all of these stars having periods longer than throe 
days. 

Early Astronomkai Instruments. — The earliest 
knoen astronomical instruments of Oeruian make have 
recently Iteeu described by Dr J. Hartmann, of r.lii- 
tingen Tbev belonged to the philosopher nml astruno 
mer. Cardinal Klkoluus of CHisa, who liveil from 1401 to 
1464, and comprlsv-d a "toruuetum,’’ for mciiHurlng the 
longitude and latitude of tbe ndestinl btslles, an as¬ 
trolabe, and two I'elesilal glolies A note liu« been 
found In the tardlnal'n own handwriting, stating tliai 
he inircbusod three of these Instruments in (he \ear 
1444, together with t(! astronomical treallscs, foi the 
sum of 38 flurlna I>r Hartmann believes that at least 
two of the Instruments were made bv one Nikolaus 
lleybv'cb, of Krfurt, who was Isirn about 1370 

Senaitiveneaa of the Retina.—A (hscussion ha.s been 
going on lately In tbe ,lournnl of tbe Itrltlsb Antro- 
noinlcal Association (saieerning tbe effects of tbe dlf 
ferent degrees of Heusliiveness of different parts of tbe 
retina upon visual telescopic observations .Mr K 1. 
Wttterfleld, who starltsl the discussion, described labo¬ 
ratory experiments showing that these differences are 
HO marked as to affect, for example estimates of the 
brightness of variahle stars made bv (be metiunl of 
"averted vision" Thus be finds that (1) the outei 
side of the retina Is more senslUve than the tuner or 
nasal side for red or green light. (2) with green light 
tlio lower part Is more sensitive than tbe iipiK*r part, 
but with rod light, and also In the ease of the aver¬ 
age star, the contrary holds, (3) there is a great fall 
off in sensitiveness Immedlalelv ontslde the center of 
the retina; (4) With red light tbe greatest'scnsltlvc- 
iiess is found In the upper and fiutcr quadrant of the 
retina, between 1 and 3 dv^rees from the center, Mr 
Waterfleld’s prlucipul olkject was to point out how 
great an advantage could fte obtained in the observation 
of very faint objects by arranging that they should 
full on the moat sensitive part of the retina, and that 
incctnvewlently bright objects in the same field should 
fall on the least sensitive part Applications of this 
Idea would be found In the observation of comets or 
faint satellites close to tbs sun Tlie discussion nruuarsl 
h) his paper has, however, centere<l about the question 
of the extent to which variable star observers use a 
meOKst of averted visloa in estimating magnitudes 
anti whether theW observations arc seriously vUlatod 
by this method. Mr W. H. Steavenson suggests that 
’any errora arising from this method could be eliminated 
by means of a left-to right reversal of the field, bv 
means of a rtlagnnal eyepiece, the observer taking the 
mead of bis eatlmates before and after reversal. 


Aeronautics 

The PulRser Race,—Elaborate preparations are be¬ 
ing made by the Aviation Country Club at Detroit, 
Midi, for the Pulitzer Trophy Race which Is to lie 
hold there on I^alair Day The fastest machines of the 
Army and Navy will compote and spedal contests 
will be held in connection with tills event. 

Airplanea to the New CMl Fielda,—^Two big atl-steel 
tilridanes to be used for traustiortlng men and supplies 
to the Fort Norman oil field during tbe coming summer 
have been thoroughly tested at Edmonton, Allierta, and 
li is found that Uie mHohlnes can take off quire as 
well on sklls ns mi the wheels Both machines will be 
fitted out with sblis, and It Is exivected that the new 
urrangemeiit will jirove of great advantage In landing 
on snow or ice 

Making All.Metal Plane Safe,—Recant changes in 
the fuel feetl line and mrlmretor nlr Intake In tbe 
Junker moaoiilaiie are said to have ellmluatevl tbe fire 
hazard, for which these raadiliie* have received con¬ 
siderable adverse criticism In the changes referred to, 
made by the EugliuH-rliig Division at McCook Field, are 
included flexible gasoline line conneetlons Instead of 
rigid, and the carrying of the iiii intake outside tbe 
cowling where there is no danger of oil and gasoline 
uroniid the engine ladng ignited hy hackllring 

From Airplanes to Motor Boats.—On account of 
handicaps connm'ted with the I’eiici* I'lvaty, several 
(ierman alriilune works are taking nii the design of 
motor Ismls After comprehensive preinirative work, 
one of the l(*udlng (Jcrmnii amonniiiiciil constructors 
has eommeiniHl on the (sinstriictiou of rowing and 
Hmiill-slzed fishing hoals This firm has also iHimpleted 
two motor ciulsers Howeier, ill (iermnny as else¬ 
where trade is at Us lowesi ehh and raopir Iwnts do 
not find a \erv n-adv sale, hence ain'raft constructors 
111 some ciisiHi lni\e already fiimml awa.i from motor 
Ismts to total Idlein-ss 

Ehiperiments with New Aircraft Carrier. — The 

French Navy have Issm experimenting of lute witli 
their latest aiiirart carrier, ‘ Ileurn," while moored 
III the Toulon roads The method iisml In lauding Is 
exacth simllnr to that exia*i ImeniiHl with hv the British 
,Nnv\, and ismslsts of a (s-rliiin iiiiniher of wires 
stret< he<l across the landing de< k, and to wlilch are at 
taehed sand-h.igs The machine, whldi has a siieelal 
hiHik aftachfsl to the tail-skid, on landing picks U|i 
these wires one hy one, the Mind-hags acting as a 
brake, the load helng grndniillv Increuseil until the 
nuidiliie Is brought to a stoji 

sun Smaller Airplanes.—The “scooter” of the air 
seems ahout to beiHiiue an incoiuptisliisl fact, we learn 
fiom h'liuhl A voung 1'reiidi designer, M l>mis 
(iontsTt, has Just completed the designs for ii verj 
small niaohine, which will Is' dinen by iiu tmglne of 
only Id horsepower 'I he madiiiie Is to l>e a tractor, 
with the pilot entirely eiidosi'd In the fuselage, whleb 
will !«• [iroi Ided with windows 'I he wing loading is to 
he Id kilograms per square meter (alsiut 2 pounds iier 
square footl, and the innxluumi s)ss-d is estlmatml at 
,'s) miles per hour, with a liindiiig speed of atsmt 20 
miles jK'r hour A mislel of the maihine Is, It Is stated, 
to he teslisl by M Klffel before the actual machine Is 
built 

A Giant French Machine.—P’rom France it ie re- 
tiorttsl tliai the Klnhllsaemeiit Schneider of Creusot, 
maniifiidurcrs of guns, nimor, locomotives and other 
stisd produds, me hard at work on a new foiir-miglncsl 
uillitarv alnilane In whhh the four engines will lie ar 
rangtsl In tJiiidem inside a e*'iitriil fiiselnge The wing 
span will he almut Idd fes-t, and Die power plant is 
to consist of four engines of }dO liorseiiower each The 
marlline will ho designed for hombtng work, and will 
larry several nniihlue guns The Forman "Collath'' 
pilot, I.leut (liuiin, ha.s been engaged to test, the first 
machine, while it is posKlhle that t’nsale, who has al- 
mnly tCMhql tlip Hleriot ‘‘Mamnionth," will lest the 
Hwsmd machine 

The Helicopter’s Future.—British and French aero¬ 
nautical authorities seem to Is- taking the latest hell 
copter attempts quite wrioiislv, and hsik for early re¬ 
sults in the wny of pnietleal fUghts In Frams- It Is 
exirwttsl that the crack filer, de Uouiunet, who is attend¬ 
ing tbe exjierlmejits with tlie I’eseara niaehlue already 
diswrllied In these columns, will he ii isimiietitor for the 
MIchelln Cup some time this year Captain Iluguet, 
another Frenehiiiiiu who has hiid the most intimate 
connection with this siinie iniiehine, Is of the firm opin¬ 
ion that the I’esenrn helleo|)ler will take purt In a 
'closed cln'ull" event this year It appears that the 
lirohlem la no longer one of obtaining ample lift, but 
rather one of being able to control the thrust of tbe air 
screws, the general control when in the air, and ohtiiin 
Ing g(H)d staldlllv 
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Keeping Our Railroads Up to the ^rft 

Pneumatic Apparatua That Conatitutea the Prime Factor in Trunk-Line MatoteBMiehtlf W.','.. 



T Uli ri'liatiilitntion of our wiir-woni riillroadM Is 
Koliii; to oiituil tile ri'i'lHceraent of ntiu li maieriiil 
W line tliin coiuiTiiH tlif lunliitiMiance of \miv, Hiiif 
oKlx'cinllv tlic lii.vliiK of now rullt. it will Ih' OHMontinl to 
Ibo iKilioiiiil intorost tliiit tlio work be neeomiilloluHl 
wlfli tile le.'i'it iiouslblo Intorfereueo with trufllc I'^co- 
iiouiIohIIi, lieu0(1 from tbe vtaodjKiliit of the tmok 
linos, it will bo to tbeir nilvniitnjio to brlnjt nbout tbt 
substitution of now mils uui(kl) hikI by tbo otnplot 
mont of a iiiiiiinium of liiboi Aloohniileal fnollltlos are 
lodiij at liuiitl tliiit lontl tbeiiist'hos leiidllt to ttieso 
oinls 

The loeoiuotlvo erutio Is not an uufamlllur npimrutus 
to many jiooplo, lunl this oiiuipinoiit liiis iirovoil well 
atlapted to the rapid Irn liiK of rails oten when these 
track Uiembois an- of tlio laumest tipos Where the 
hlc and busy toads use mils ranxitit; Iroiti IIH) to IHfl 
rjiaimls to the taid it is easy to grasp the phjsloBl 
stri'ss iinohod in tbo laaiiiial slilftlng and iilaolng of 
these units, and there uie seasons of the veni when 
a large woiUlng foreo must be mustered to deal with a 
relating joli—this Is partieularlv so during the summer 
months when sucli toll Is atit to tie vei y ('sliausling 
Therefore, the bH'ouiotIve inine Is being more and more 
rosortisl 111 bj piogresslve lines to spt'oii up rail re- 
pliKoiueiils while reducing givutly the niensure of 
man jaiwer neeissarj 

But until leteiith the fullest sei\ieo of the locomo¬ 
tive enine has not been pi'rmlsslble, simply liccanHe It 
could perform its ]mrt a gissl deal faster tlian the re- 
laid rails eould be properU liombsl Hi Isindlng Is 
inennf tin' boring of (orfaln boles, tbe attachment of 
short lengths of wire through these holes, and the 
making of otiiei electiicnl coniieetioiis Bonding is in 
dispensable to tbe preseivnlIon of the metiillle contlnn- 
Ity of the tiacK lirdiit by wlileh the automatic signal 
system is fiiiatloned Wilhout Ihest' links the electric 
eurn-nt would fail to How and to otierate the sema¬ 
phores and the (hanging lights In short, It would lie 
dangerous, If not iirohlbitlye, to run trains over tracks 
defiHtive in this resiicct 

Drilling hond holes has (omraoiily liemi a wearisome 
and II monotonous task, and long before a day's shift 
was (lone the men los( Imei-est and dawdled over their 


Li it Air-driven (v^mrr-dnll iiirhtenlnu up nuU on •plicc- 

irtlcmllv liwltt Revtihlblo eboMe<iufti-ter» uir-lrlll being 

The tools of the man who keeps the tracks in shape 

walk .Not onh that, tint a gtssl many hands were 
nceibsl to effis'i the dcslreil execution On one up-t<e 
date eastern road, when' the main line Is laid with 1811- 
pound rails, tin* loeoiiiothe crniie has associated with 
it. In Us relmiiig i etivitles, an eiiulpment that has 
lobls-d hondlng of its drudgery and which has made 
It feasible to do this work at a rat(* of iiulte 100 rails 
itii hour As an example, fiilli 8r>0 lengths of these 
heavy rails were nnloadial and laid In a total elapeod 
span of sU hours -the old rails being picked up and 
disposed of the while Within an Iiitervul of aixteen 
minutes after the rails were In place and eonuected 
the bonding was comjileted 

To reaH/.e the time and labor saving represented by 
tills typical pe-rformanee, it should he recalled that the 
iinmbei of men nspilred Is not half the fom- that 
would he neMled by the old and widely prevailing prao- 
tli-p The achievement has Is-en wrought by amplifying 
the field of applicntlim of the mobile jsiwer plant de- 
slgiiwl primarily for the operation of pneumatic tie 
tamiiers That Is to sav, siilistltuling a group of air- 
driven drills in place of the usual iniiid tool By these 
media the drilling gang eaii do more with h'ss miiscii- 
Inr tax in n given time; and liecause the work can lie 
pnsheil ahead at ii lively luuc theli Interest In their 


task Is not only stlroiilateil but Is sustalneil 
The externporixeil outfit has taken two forms—con¬ 
sisting of u single unit in one case and of a triple 
iiiilt 111 the other Tbe single unit Is a small push car 
currying a gasoltufwlrlven compressor. Secured to one 
side of the bousing is hung, parallel with the track and 
at a height of about 0 feet, a 21-foot length of ]^-lnch 
pllH? with brackets at each eml These servo the dunhlo 
piiriKise of supporting tbe air hose and as resting plaees 
f<(r the drills when not in use or during a shift from 
iwint to iKilnl, By means of a number of two-way 
connections It Is p<isslble to attach four lengths of hose 
to the primiiry source of energlsltig air. and this enables 
four men to drill simiiltaueously The one shortcom¬ 
ing of this (iiitilt’is that the power plant must lie shoved 
from place to plaei', and the work liecomes rather tax¬ 
ing when it Is necessary to negotiate a ollmh, 

The three-nnlt Installation la csiintsised of a similar 
compressor and truck llnkeil between two motor ears 
wlibh spissl uji progress, make It practleahlc to mount 
any gradient at a good pais-, and provide for the trans 
port of the gang and for the accommodation of the 
tools, extra apparatus, bonding wire, etc. The little 
train is Joined by two sertlous of 2-lneh ptjie, each 20 
feet long, which are llnttened at the ends and pierced 
with holes into which bolts or pins can be set to 
lock the cars together llie air la distributed from the 
compressor by an overhead pipe 154 of an Intdi In dia¬ 
meter, having a reach of substantially 80 feet. This 
conduit is supportisl at several points hv atonchions 
rising from the motor ears and from the car-linking 
pijies The air main has a hose connection at either 
end and at two intermediate jKiliita These taps feed 
four drilling machines, and air is supplied at n pres¬ 
sure of 80 pounds for that service. By reason of this 
arrangement short lengths of hose answer for the tools 
and to give the oiieriitives free play. 

As soon as liolos have lioen bored at four Joints, the 
drills are hung on hooks provided for that purpose on 
the motor ears, tlie men Jump aboard, and the train 
advances to the next Job. The shift to the succeeding 
“set-up," a rail length away. Is effeetetl In less than 
half a minute With the hand-pushed outfit g crew 
{Continued oh page .W) 



Left Three-unH equipment engaged la rail-bonding The four n 

Keeping the tracks and the roadbeda of our trunk ttneo In order 
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J UST 28 yekw ago Ow 
wMa «wld wti» 
by the maty of tl»e dlfOOTepy 
of MMilmiB la tbe 

Klondike, «»d for Bome 
.veam fhere&fiter tbe almoat 
tnaccetwtWo river beda and 
Iienahes of tbe Yukon were 
the lodeetobe* wbleh drew 
ndfenlBWus (fold oeekers 
from all parts of the earth. 

Many (treat fortunes wore 
made In what the Indians 
{•ailed »h*»land of “too mtieh 
cold”; many, too, were lost, 
and many lives alim* with 
I hem In the gamble with 
the releiitlefta north. Now 

(inoe more from the barren places of ('annda eonies the 
<all to the pjviepeotor to try another throw wKli For 
time This time It Is oil, and jndKlng from the prep¬ 
arations being made to Ih> In on the game when the 
le<- breaks on the great lakes and rhers tu the Mue- 
konale district in the late spring, the Yukon will huV(> 
little or nothing on the Afaeken/le The rnnh tie the 
oil Helds on the Maekeusile Hirer will he one of the 
landmarks In Oanadfan mining litstor.v , and the Mae- 
kenxie will proliuhly do for ICdmontiai what Iiawson 
and the Yukon did for Seattle 
Toward the close of navigation last fall word fll- 
lered out hy mota-aaln telegraph that a big oil strike 
had liemi made on the Mackenzie Ulver. Uiter, aeou- 



•Wj; 


a maintained by all-metal planes of thjs type 

ported disfovery of an Immense oil-laairlng territory 
In The Maekenxie Itlver district, estimated to eioer an 
area of l.'iO.tJOO square miles, liad for some time lieen 
reeidvlng the attention of the (lovernmenl “'I'here is 
riiasoii to Is'lieve,’’ It addinl, “that oil has been found 
In large quaiititles, aud liidicatKaw are Hint tins dls- 
irlet may soon Imeome one of the greatest oil-prodiielng 
areas In the world The Importnmv of such a disisiv- 
I'ry to this eoniitrv cannot he overestUnntisi, and the 
Covernment Is waiehlng the sitnatioii \er,v closely On 
the reeoniniendat.on of the Minister of (he Interior an 
order-In eouiidl has licen pusstnl suNpeiidlng all pre%hms 
pi-trolenm and natural gas regululhms Insofar as they 
ap|(ly to the Nimthwesf Terrltori<-s, the reason gheii 


Motorizing the Rural 
Church , 

By O. B. Geyer 

T he old fashioned rural 
chnreli which dotted 
nuuiv thousands of hillsides 
a geiienUion ago Is rn])ldly 
dlHHptK*HrJng thetm days In 
answer to the demand for 
greater eWeleacy and sen ice 
in the work of tbe chiindi 
Hundreds of these small 
churches are no longer In 
existence and hundreds of 
others are doomed to disap- 
IM'ur before the (hasl tldi* of 
changing times 
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rural eoinniiinlty has lieen the 
couipaiiion, goisi roiuls 

llural life (‘Xjierts luul leiidi! 
a'linit the jiart jila.M'd lo tin 
about this grimi elmnge '1 
fashioneil i liundi liisl engaged 
(he time tile aiiloinolille was li 
(oiintu ilistriits, and Ironi II 
tinned with eier imrenslng f( 


R|jonsllile factor in bringing 
alio.It tills drastic change in 
tlir religions life of tbe 
tio' auloinolille and its twlu 


the 


11 for 


irch workers freely 
or lai In liringlug 
('(line of tile old- 
atteiitlon at alanit 
g n footliolii in the 
to this has con- 
I’erliiips the chief 


Ins'll tile liiiportimt jiart played hv 
inilldlnting dislnines and in hrlng- 
r luid hetiei {oinmiiiiltv spirit 
ir {'hnrehes were deeini'd necessary 



Lefti Two coOBtry ehorghn, side by «ldc. typicsl of Oio condleioos of ton y<rmrit ago Cmtcr A demorstrafJon of the vogue of the motor among the ehurrh-gian of the countryside Right- New 
type of rural worabipping plane made poaaihle through the popularity of the motor air, Ha oonBrntation drawn from « wider territory, and niuio liuercslcd in appearancea 

The transformation of the country church effected by the populansstion of the automobile 


rate information was reoelvtHl by the HomlnUm Onv- 
erument that what looked likt* aji ImiKirtaiit discovery 
Imd been made at a depth of 8(KI feet after pros|M<cting 
and drilling ojierattons extending over a year This 
first gusher was struck at Fort .N'orinan, wlildi lies 
alHitit 900 milt's In an alr-lltie nortliwesl of Edmonton, 
on the right hank of the Muckenxio ITiter The dis- 
iiince from Edmonton by the ordinary routes of travel 
Is about 1,7fi0 miles. 

The report of the oil company was siifflciently eon 
servatlve: "Well Is very encouiaging, unci while 

soiiM'wbat over-rated b.y the press, warrants the hois- 
that prospecting of the urea will result In snilllclont 
Itroduction being olitalncsl In a few years pi warrant 
the development of some transjiortatlon scheme whereby 
tlie ppodootlon can be util¬ 
ised *' Unoffleial rciKirta 
were to tbe effect that the 
How wonid amount to from 
one to two thousand barrels 
(ST day. It was enough. If 
the clammy hand of winter 
had not closed down npon 
the territory, the rush wonid 
liefore now have lieen In 
full swing. 

Toward tbe end of Jan¬ 
uary, 1921, the (Joveamment 
suddenly aanounced that all 
oil a»>d gas regulatlona In 
the Northwest Territories 
were suajimded, and threw 
consternation In the hordes 
of progpertow who yvere out- 
tutln* la the north or actu¬ 
ally in the ««>d. The o«- 
chU amioimtiement madtl 
when the regulations were 
snarwnded noted that the re¬ 


fer this action being that tho Oovemmeut oimsideis the 
recent discovery of national aignlfleance and that the 
conditions are now the subject of careful Iminlrj " 
Altbiiugli there were numerous complaints regarding 
the Oovornnmufs aetUm, It was dictated hj a desire not 
to he caught napiilng as they were to a gieat extent 
at the liuie of the Yukon discoveries No tin as th<' 
(Pyverniiieiif is toneeriied, It iiroixw's to do every thing 
In Its power to see that wild-cattlng and cxploltathai 
of the public he much' as dlttliult as possible thni legiti¬ 
mate prospecting lie encouraged and that the .state 
duly iH'neflt fr<im any dlscsivorlcs made The new reg¬ 
ulations are devisetl with this end in view 
The history of the new (llldorndo, as some wag has 
(Conttnuiil oil fiaffr .l.'l.'i) 


settled (UsIrletH, one ehiirdi today Is doing the work of 
its iir(-do<-essots wllh lijui.h giealer siucess 

The falling oil' la the immlici of rural churehes had 
readasl what might have been an alarming rate tan 
for other (smipensaling faetois In tlu' dins bi'fore the 
oiKaiing of the \\ oi lil War Instead of halting tills 
d<'ctlne, the war servi'd to make certain Its cotiliniiatlon 
along more drasin and elTeetive Ilia's as It contrllmted 
to the (pilikenlng of llie religions life of tlie eonntrj 
’Pile spiritual and eeonoinle Infliieiices lironght to hear 
hv the war have si'ived to luislen the departure <if the 
old order and the Infrodiidlon of the new Waste and 
inellleli'iiev in wolshlp nri' to he toleratfsl no longer, 
and the weak and ini'lfei five dnirchi's whleh dotted so 
manj rnral hilNIdes are giving wav to coinmiiiiltv 
ehaix'bea which are bring¬ 
ing ro hear a mneli stronger 
InfiuPins' upon the religious 
life of the nelghlMirhisKl 
Ofticials of the Methodist 
churl h, In a leeent report, 
cite (he nntotiiohile ns an im- 
ptatunt fiK'toi In bringing 
alsait this important eliange 
In the rellgiiais life of the 
farming I'ouutry There is 
no hemonning of (he change 
for 1 huu'li leaders as n rule 
are strongly eonvlneeil (hat 
the eliange Is for the lietter 
'Phev aie giving full assist 
ance to the work starled 
thnaigh the agom.v ol the 
motoi ear and goisl toads, 
lyceause they realize the ne 
('easily of the new rural 
elnirc'h An lllustratioii of 
the goisl that la lieing ae- 
(Continued tin papr W,5) 



Fort Nonwin, tho tow* that Iim iptnAg np in the cenUr of the new oil fields of the 
(inodian Northwest 
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Fuel Conservation Opinions—H 

What Leading Consumers of Fuel Have to^Say About the PrMont and the Future 


E \’I';UY0VIC C'ontipftpd with the work of tietelovln^ 
water iKinei He»-mK to t>e quite p<j(iltlvel> of the 
opinion tliut tlie iieM few yearn will aee a devekqmjent 
of the li>(lraiille rehoun-oa of the United Statea on a 
mueh more exteiiMlve eeale than httS exlated In the 
iwst 'I here are several i ontriliiitorjr reampa for aueh 
a vaat develoimieni, we are told by Mr. A K Rlrch of 
the Allls-Chalniers Mainifncturinjt Company, Milwaukee, 
WIm„ which mlKht be enumerated ua followa • 

Ist. The high (oal prices permit of ntlllzine water 
lK)werB w'hleh have lierelofore been left Idle on account 
of high ile\elopmeiit cbarKes 

•2nd I’liblie sentiment seems to have ixjeome auftl- 
eleiilly eclucaled to dlstljigutah lietweeii conservation of 
exhaustible resources and an Inexhaustible one 
.SnI Oovenimcnt approval of further water power 
development has l>een granted In connection with the 
passing of the new power bill 

41b Not only have the limits of esist development 
Isa*!! raised by reason of higher coal prices, but there 
is a considerable group of owners w bo are going 
abend primnrllv on the assumption that they can se¬ 
cure greater returns from water iwwer develmimeut 
by reason of absolute fr«'cdom from labor conditions 
In the coal field, trans[>nrtutton dlffleultles In emergen¬ 
cies, and the latsir shortage, so far as their own ooal- 
burnlng plants are eoncemed 

Saving Man-Power with Hydro-Electric Units 

In the American Society of Mechanical Engineer's 
Jouitml of Septemlter, 1020, Mr Wlilte, of the afore 
mentioned company, makes a very significant presenta¬ 
tion of the labor question In the following words 
"There has Iteen Instnlleil recently at Niagara Falls 
a eoinblneU hydroelectric unit of 40,000- 
horsepower capacity. The operation of 
this unit requires two men per shift It 
has Iwen calculated that to product* the 
same amount of power by small Isolated 
steam plants, as would be the case were 
the water fsiwer not developed, there 
woubl Ik* required over WX) men tr* mine, 
hoist, break, screen, load, transport by 
railroad, unload, store, rehandle, and fire 
under toilers the coal iie(*es8ary to de¬ 
velop by steam an equal amount of p<!wer 
The ojK-ratlon of this one unit conserves 
not only one train load of coal per day, 
bnt also cjonserves the man p<iwer which 
would to recpilred to produce It This 
striking example shows tin* great amounr 
of man tmwer which can to conserved for 
other fields of endeavor by developing our 
water istwers 

"Muy It not Is* that the sboitage of IqImt to accom¬ 
plish the tasks before us tmlay has toeii brought atont 
by Ihc failure to follow that path In the development of 
our natural resources which leads to the minimum of 
human toll?” 

FraiiKI.!, the case foi the bedncelectrlc plant Is nd- 
niirably and convinilnglv ]mt li.v Mr White, although It 
will be noted that the IalM)r shortage which he referred 
to in September, HI20. lias fn s<iuie extent disappeared 
111 the short Intel veiling iieriod 

How Fuels Are Made to Do More Work 
Six months ago II was the liigb prices and scarcity of 
fuel that caused man.i large eonsiimers lo seek fuel 
conservation, tisiay It is the necessity of reducing 
costs in order to meet the buyer's modest and cautious 
bid that Is again eausiug or Is about to canse energetic 
fuel conservation In many quarters At any rate, many 
Interesting and novel ecoimmles are being effected, 
wbU-h tend not only to save fuel on tlie one hand, but, to 
jiut It another way, make each pound of fuel do more 
work 

One large consniner of fuel rciioits that In its power 
bouse the conservation methods have consisted of a 
development to utilize exhaust stt*am for heating pur- 
Igises during the tsihl season, in addition to improvements 
In condensing apparatus and arrangemc ats which Im-' 
prove the efficiency of the power house wbi*n it oi>erates 
without the heating load, as well as during the cold 
weather As builders of steam prime movers this eoti- 
Kiimer In question has given attention hi the subject 
of reheating of steam, However, this Idea hag not 
Iwen applied reeently lo any of Its apparatus, allhough 
It did make use of such a plan several years ago In 


As Reported by Austin C. Laacaahoutu 

water works pumping engines. This eoinpuny tolleves 
that such meas«|i<e« aa roheatlAg of steam will be war¬ 
ranted, girovlded the coat of fuel remains high. 

It appears eia careful survq^ that railroads of late 
are giving no little attention to fuel conservation. Thus 
Mr. A. T Hardin, Vice-President of the New Tork Cen¬ 
tral Lines, informs ua that bis organization has a com¬ 
pletely equipped fuel conservation department, which 
Includes a fuel Instruction car that Is sent over the 
road with a atalT of experts to assist In instructing 
engine crews as to proper firing methods, etc. This 
department also looks after the stationary boiler plants, 
where a campaign haa been conducted with the view of 
obtaining economy In coal Mnsumptlon, Including 
proj>er heat Insulation. The hK-omotlve# are all 
equipped with the latest approved devices for the eco¬ 
nomical use of fuel. 

In the same vein runs the 8tnt(*ment of Mr. W. L. 
Bean, me<*hauical assistant to the Presldont of the 
New York, New Haven A Hartford He tells ns that 
Ids railroad has equipped Its loc<;motive8 to a varying 
extent with snch fud-savlug dovUcs as firebox arches, 
guiverheaters, feed-wator heatert,, and stokers. Fur¬ 
thermore, a staff of fuel supervisors i-overs the system 
In order to Instruct and demonstrate to the employees 
the profs^r methods of firing. E<'onoinles are also ef- 
fi>ete<l In stationary plants, with some additional re- 
fincraents that are not jsisslhle In the usual steam loco¬ 
motive 

Still another railroad the Illinois Central, si>eaklng 
through its vics'-jiresident stales that for a numlier 
of years It has pra<*tl(*<*d fuel conservation through edu- 
(utlonal roetluHls, lHRpe<*tlon of coal at the mines, and 
applbatlun of proven devices, sinh as super-heating. 


brick arches, etc. During the pusi eight years through 
systematic elfort In this direction, the railroad has 
effected a retluctlon of over B4 jver c<*nt is>r 1,000 gross 
ton miles 

U apiicars that all railroads of the first order have 
for some time back paid I'ouslderable attention te fuel 
conservation, both by m<*ang of Instruction to locvunotlve 
crews and by the installation of worth while devices 
Tins fact Is perhaps unbelievable to tlie average lay¬ 
man, whose rapid trips through railroad terminals 
with their vast stores of coal Ivlng all about with 
seeming Indifference, has naturally led him to believe 
that such a common wmmodlty viu« lieing bandied In 
an unsystematic and reckless manner 

Keeping Watch for Fuel Thieves 

There are few large plants today which are not exert¬ 
ing every reasonable effort to use less fuel for roore^ 
work, ^cta plants have In manv Instances equipped 
their tollers with modern medionlcal stokers, and have 
carefully insulated their boilers and steam pipes so as 
to reduce losses through radiation to a miitiainni. 
Also, holler aettliyg* are kept tight In instances where 
it Is estimated that considerable economies caa bo 
effected, steam uatts are changed around or even dla* 
carded for hotter equipment In order to effect real 
foci conservation. 

Most Interesting of all, no doubt, U the tarefnl vmteh 
maintained day after day for fuel thievee—those avoid¬ 
able loose* which subtly run «P power produdag 
costs Thus manv of the large fuel consumer! watch 
their fine gas analyses for excess air, keep a» accurate 
tabulation of firing conditions, and compare the results 
from day to day with past ptejformance. Truly, we 


AmericaiMi are no longer the waatefol pMlde tthle!i 
we bate been pictured to be in the {gitd hff -aur Bario- 
pean (rhuMlsl 

Any discussion of foel conaervitlOQ mt a ngttoB'Wide 
scale brings np for diwussion the npar-poarer aone, 
problem, which has been dealt with trmt 4iha to tbpe 
in these colnitma. In a word, thg supeMpowar aoM 
means the gronplBg of all the large power pMdnelag 
units in a given area into one huge ayateaa, pooling the 
supidiee and the prodnettw, and with transnihlfton lines 
carrying the electric correat geasreted la alt directioM. 
The super-power aone, operatiag on a vaat ecate, la- 
sure* the econoatcal prodoctioa and dtstrlbntlaa of 
power in a manner that is quite impoaetble with «ur 
liresent system of scattined apd Isolated plants. 

Oreaping Power Ptanta Into Super-Power Zonea 

That the idea of super-power «mes la not altogelher 
an untried otae may he gathered from the facta regard¬ 
ing the Onurlo Power Ocanmlsalon'a work, which re- 
c-entJy appeared in these <*oliimna. Furthermore, we 
arc now informed by Mr. R. H. Ballard, Vice-President 
end Oeneral Manager of the 8<mthem OalifomU Edi¬ 
son Company, that the power systems of OaUfomia 
have been operating fur the past several years to some 
extent on an interconnected Imsis, making power Inter- 
ehange between the separate systems whenever econo¬ 
mies could be effected. At the prceent time the sys¬ 
tems of Callfomia, extending the entire length of the 
State from San Diego to the Oregon border, a distance 
of atont 700 miles, msy ho interconnected, although in 
some places by low capacity coonectlona. The near 
future will see this entire territory mipplled by a super- 
jiowcr bus operating at 220,000 T<dts and sopplylng the 
local distributing systema along its rente. 

The advantages resnltlng from the di¬ 
versity of loads in contiguous territories 
supplied by separate systMus, and the 
economies of developmeht on a targe wale 
of big units, will bring about a more ex¬ 
tensive Interconnectloa or coosolMation, 
coaclndea this authority. 

Of course, the shper-power aone idee 
works ont best where we arc dealing with 
a densely |M)pntated section of the coun¬ 
try. In connoctlan with this idea, one au¬ 
thority suggests that the location and else 
of the power plants and the prime moVers 
Installed In them, sbonld be such that it 
will be possible to take full advantage of 
the use of exhaust steam for heating and 
Industrial purposes. Htlll another author¬ 
ity states that the grouping of power 
plants will, of course, enable the plants So 
gr<iu|M*d to o))tnln a more e4>onnmlcal load factor and 
will also make jMwsible the use of large stoker, holler 
and tnrblne units, with attendant savings through the 
Inherently better efficiency of the larger nnlts. 

Returning again to the subject of district beating, 
we are told that the “gronplng" of power plants would 
appear to overltKik the great importance of district 
beating in the varkuis cities. When the liest econo¬ 
mies are worked out, indicating the advisability of ^ 
larger InstaUatton, consideration.irtumld be given to tbe 
"stand-toy" plant, wliicb will Insnra nulnterrupted elec¬ 
tric service and secondly, make poselMe the continua¬ 
tion of the present heating nytttm or the taking care of 
heatlag requirement 'from the present centrally lo¬ 
cated power plgn^ .l^gteat many competitive sltuationa 
are enuted' whin aM If the power plant, with the 
single R!ha la mind at grouping, negieeto (he present 
or prospective demand of central heating id the dtlea. 
TWa- plea of giving 4!»« ocmslderatlon to the central 
heating pfiUlnn la tfuidli listening to; for there Is telly 
a liniit«d gala nhtem -economy be effected In tbe gw»- 
erathm of eleefrte ettyrent, white more ft>^ must be 
osed fur the heatlhg at cities. The auggeattoh b«s been 
advanced brsevenil gptheetties that In the mper-aone 
w^eme fbe ^eseht steam plants khuukl he n«ett aa 
"otand-by” plgnte, ifandy to generate eiectrfctty id an 
amsigeacy. whRe Ju^sMUmnat ptetodg furalabiag atm» 
t^;t to 

M With teitei' qtWf projects, there is anotljer aide 
to the Admittiilg that ^e ehfftttng 

down 0 atull plliite cen be eccomptli^ With a Mvliid 
of onmlrftmt, mai^ hotd thet the iJn» l« iwt rtpe Hsr 
each g groapiag of power wnits. 

{ConUnued tm paae 3t7) 


/ F, a* n>as discovered upon reading in oar last issue the first instal¬ 
ment of this article, vhich is herewith concluded, there are so many 
and varied opinions regarding the most salisfaclorjf fuels now in use, 
the same may be said for the new fuels and sources of power for the 
future, ft IS quite to be expected that each fuel consumer has his own 
opinion as to what will constitute the fstel and the power of tomorrow, 
since he looks at the problem through his particular spectacles, so to 
speak- He sees the problem in the tight of his present requirements and 
past experiences, and proceeds lo offer a solution accordingly. AU of 
which is what makes such an interchange of opimons all the more 
interesting, presenting, a* it does, so many digereni yet worthy view¬ 
points — The Editor. 
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Farming with Electricity 

A Hundred'Thousand Acre Tract That Ja Fully Equipped with Modern Machinery 
By Ralph Howard 


H OW UUf bamnneiw of tbo d<wrt bae responded 
te the of man is an (tft-rciKtated 

story ttif W«at, ttw Ottrornoieut project cinlirucing 
in Caaala and Utaldoka Counties, Idaho, 
bei^ « aotable Illnatratltm. I'hc aetonishinKly swift 
tran^Jiwtpfttiau of this once vast area of deiailintlon 
into a tertHe faruinK region-all within 13 years— 
is an iniqtiring achievement of itself, but of more 
slugniar sdtadnctton U the wmsiilciiouB rdle that dee- 
trlclty to ptoylax in the farm homes of this big ligrl- 
oultural flommttDlty. With 1,100 farmers applyttjg elec¬ 
tric currant tn pr^ndng end harvesting their crop#, 
doing U»e chore* of the housewife, and iUuminatliig at^ 
beating the homes, scbmdbuuses an<I churches, no 
other rorai eecUon In the United States has accorded 
such all-enihraelng favor to this form of power as has 
this hydroelectric project lu south central Idaho 
Klectrlcltr «s a servant of city dwellers is of in 
creasing popularity, but Its common adaptation to 
rural life la a dream of future accomplishment, It# 
UM In agrtcuitncal areas is a novelty, restiicted to 
Isolated examples in progressive communities. Herein 
the Minidoka enterprise, administered b> the Hcclama- 
tlon Service of the United States department of In¬ 
terior, Ukee a radical deimrture. Electric current Ive- 
c<H»e« an agent of almost universal recognition In an 
expensive mml area, where ttu> most populous town, 
Barley, cialma only ^(MS) inhabitants. Uupert, a yll- 
lage of ranking Importance, hn* Imrely 2,n00 souls; the 
two menttoned hurgs being products of the reclaiming 
powers which extended Its magic wand over 121,310 
acre* and transformed the desert Into agricultural units 
yielding a wealth of alfalfa, t>otatoes, sugar beets, small 
gralno, a* well a* nurturing a l>eef and dairy cattle 
Indwstry. No manufacturing Industrie* of conseuueuce 
are fostered; two beet-sugar factories, a potato dehy- 
dratinit plant, two cheese factories, and several alfalfa 
mills, cooatttnttng the magnitude of mnnufacturing 
All of which brings Into relief the aspects of a slogan 


of the city, "Do It electrically’ —applied on the farm 
The engineering eipilpmeiit Includes u dixersion, 
power and storage dam on Snake Illver, 7 miles smith of 
Mluldoka, two canal systems, one on eiuh side of the 
river at the- diversion dam, and three miilii pumping 
Stations. I'here are miles of eiinals. anil the 

gruvit}' »j«tem embraces T2,34.S aerc-s The isiwer 
plant is a creature of necessity in pumiung center to 
approximately 50,t)00 acres during the Irrigation seii- 
•on, thereby, the electric c-nrreut distrllmted to coun¬ 
try dwellers is a by-product Of the 3.tHHI eoiisumer.s of 
electricity, 1,100 are honest-lo-goodness fairaers Sub 
«tatiuiis have been built and distributing stations 
have constructed OPO miles of 2,2<»() volt c-ircuits. 
^tending miles Uiroiigb rural communities Al¬ 
though avoiding extaaslve retnillag of eh-clrlc power, 
the Heclainotlou Bexvlce takes the Initiative In the 
(irganlMtion of companies composed of furmers, whic h 
are Incorporated and operate no mutual enterprises un¬ 
der the statutes of Idaho These oiiemtlng units build 
their own 2,200-Tolt lines, install tninsformers, and dis¬ 
pense current to ludlvldtial consumers The Federal 
Oovernment acts as a wholesale distriliiitor of imwer 
which is obtainable at substations csmveideiitly located 
on the 30,tolg-vntt'-transmisslon> systeui 
The energy as suppllc>d wholesale by the Department 
of Interior to fanner c-omimnleo Is Itasecl on a charge 
of $2 a month per kilnwott of maximum demand for 
the egnivalent of the hrst 50 hours’ use of the maximum 
demand fur the month, 3 cents a kilowatt-hour fur the 
next 50 bunrs' use of the maximum consumpiion, 2 
cent* jier kilowatt-hour for the suc-ceedlng I'lO hour* 
consumption of the ultimate needs, 1 cent n kilowatt- 
hour for the next 150 hours’ use of the maximum re- 
cinirements; and Vj c’eiit a kilowatt hour for all emerge 
used In excess of .icX) hours’ use of the supre-me uc>ecls 
The rate also recognizc's a block clisc-uiint haMcd on th<< 
csintractor’s guaranteed maximum demand, increasing 
from 2 per iciit for ‘2-kllowatt coiilriiiis up to 3t» js-r 


cent for n lontniet of l(H» kilowatts or more Likewise 
0 dlKiouiit of 10 [H-i Lciit Is giuiited whcrcxc'r energy 
is delhered and iiieasiired at 2,200 volts A rural dls- 
trlliiitloii line-, Imliidlug accessories, can be liiilll at 
an expendlfiire ranging from $.')00 to Ifl.tHK) a lullc. 
ordiinirih four farniH Iteing linked for each mile eon- 
nc-etisl to tile me lilts The farming unit U .SO acres 
Tweiit.c farm (ompiinles ha\e liis-n nrgaiiized, snpiilviiig 
apiiroxlmnteh iIikh' fonrllis of the rural consumers 
(>thc‘r iiHers reiin\e llielr elei trie current from lines 
vitalized lie the scsti'ms of the carious towns, liarrlug 
40 fariuc-rs ii’lio olifain a siipph direct from the (Jov- 
c'liiment on inilicnliial eontrncts 

Intc-restlng ohsenatious lime heen assemhied ns the 
results of studj of the disirllmtion ot c-lcs-trlclt\ cm 
this (icuernuieiit jirojeil, which is the- premier rural 
c-oiisumer In the United Sliites Tlie use of a diversity 
of elecdrical applliiuees improces the load factor, and 
the energizing eiirreiit of the rural dwellers’ trnns- 
fortuers doatliig ou line" likewise enhaiiees the load 
factor Till’ load tc'sis indienie that the tsimpanles’ 
peak hurden is alwiics at the time' of the lighting peak. 
The iiidlciciinil faimc-r csmsuiner has ii day peak, which 
H^erage8 thrcH- times his average night pc-ak The di¬ 
versity of the (la,\ burden*, liowecer. Is such that the* 
excessive Individual needs do not arfes't the eompimles’ 
maximum demand The eompatiies' evening peak is 
lliree to live times greater than the day load The 
jsivver factor of a rural com))nnv rnrel.v exceeds 50 
(ler cent except during the evening lighting peak Dls- 
trihtitlcm losscxs In kilouiitf hours range from 30 to .V) 
per cvnt, prlmarlh aitrlhutahli' to the ent'rgiziug cur¬ 
rent of the transformers (hie half of the rural dto- 
Irlbutlcm sv stems emplov Iron vvires for eondurtors. 
The largest eompaii.v on the project serves ltl5 farmera 
on 38.' miles of line, comprising 13 miles of S-phase 
Ao (I eopiHT wire, ,'t miles of ’1 phase' No 8 Iron wire, 
3 miles of single-phase I'opiH'r, and tlie remainder single- 


Correspondence 

'Dm edwort ire not respocwible tor wateinenii mode 
in the oorrespondsBpe cohiron. Anonynvout coramu- 
mootioiis cannot be eon«idered, but the nime* of cor- 
reopondcnri wdl be withheld when «o dcured 


The Oastein Cooteot 

To the Editor of the SciKNTtm AxitatcAtt 

It Is a real pieoaure to read the prlxe essay on the 
Klnateln theory and note the absence of weird mathe¬ 
matical symbols. One who bos completed the ordinary 
eollege mathematleat courses liuludlug calculus, feels 
that be has a real grievaiu'e when he eiic\)iiutere 
strange mathematlcnl symliols, with iio bint as to what 
they mean or how their meattlng can lie found at tlie 
library He may also have a sneaking siispioion that 
the thirteen saper-wlnda might lie slipping scuncthlng 
over. Having hastily suppressed that tliought, perhaps 
he recalls limtancee where he htmsolf has used mathe¬ 
matic* to oolve a problem and fomid that there was 
more than one answer. PerhaiH* one erf the answers 
Involved 'known as an ‘ Imaginary'' answer, or 

for some other .reason the ccmcluslons drawn from it 
w(«d,d be even otranger than those of the Einstein 
theory. AU of'which oonlirms the jiroverb tliat muthe 
mattes to A good errvant tuit a bad master. 

atatou^t that a yard-stick changes its length 
wbett tnyiutd ariMUld BO*, end that a Watch runs at a 
dlflbrtiito r*t* whfln bn a tost train, will not be ac 
cepted by |ika •kt^ttlcs on the mere statement that it is 
sfot w» «B fnOi *0 entirely mathemntlcal as te be 
he^HQBd'Witnil. Of oourae thf essayist could not be 
expeutetl to prove anything. He won onty-ickpeetcd to 
explain, add fhto bo ba« done ao well that he, Hr, Hig- 
gto* and the iScntwriKc AwitoioAH dejwfye the greatest 
•cratHfc 

Tbe po^ to VMt failure' to state definitely the 
fw»dluM«t|t^ nWi^ttoB. oh Whteh the entire theory to 
that the abeoliste velocity erf Jlgbl (la a 
veetrtmV 4# tn that an uprfee to 

fljtod wlHt a fiijBd ettwr that ddee no't partake of the 
tlto hiirth. Tbie «her woa invented tong ago 
to Ptqdwtn the tnutoadsalQn of light. A very attenu¬ 
ated Wnd dop«*fa* win not an*wer the require¬ 


ments It must be n solid liodv, viistl.v more rigid 
than tbc strongest stc-cl, and yet allow the ciirth to 
pass right through it wlthcmt offcTlng the slightest re¬ 
sistance and without being ctlsiilac'csl the' slightest 
amount by tlic earth in aocc'iitliig such iin ether, one 
is simply forced to make some mental rescTvatlons 
I’orhaps It should be tiikc-n In the sense of the familiar 
cctiuimrison lietwmi elii'tilclty anil o clroiilHting system 
of water plpcis It can’t l>e taken tes, llieriiUy 
While such a fixed ether exidnins iic-nrly all the tact* 
about light. It dot's not explain quite nil It is directly 
contracUcted liy the mensur^ment of the' iiberratioii of 
light, with a teleecoiM' filled with Water The ether 
theory Is not so well established but that It is still suti- 
Jeet to miuor modlfiratlima. The ether, for example, 
may not Im> fixed; soine of it mav lie t.'arrit>d around 
with the eiirth, and there have hec'ii otlici suggested 
mocllficiitioim of the eihcr that would entlrel.v tipsel 
the hJliisteln theorv 

With a fixed ether, cif esmrse the enrtli would sweep 
through it at some IS miles a second, in Ifc orbit around 
the sun. At midnight the ether would sc>c-m to us to 
be coming from the east Us direction wciiild cliuuge 
ns the c'orth rotate on Its axis, so that tij morning It 
would sc'em to be coming down on our hc'ads 

Tills to the way the- ether was supposed to to- swes'p- 
ing through the laboratory while MIclielsoii and Morley 
mc'HMiired the velocity of light let it was louiicl tliat 
the apparent velocity of ilght was the same' at all hours 
ami that to right where the trouide stirted that is 
tlireatenlug to drive ns c-ru*,v 
To the normal mind tlila experiinc'iit simply showed 
that the ether was not rushing through the latoiratory 
nt 18 miles a second, Einstoln’s deduc tions are all the 
proof that Is necesanry that the Inlioriitory was not 
movitrg tbnmgh the ether at all But the Uerman mind 
when confronted with the dtscrc-pnncy betwc*en the 
Ibcxcretlcol result and the' exiHTlmental result, instead 
of seeing that one or the othei result must he wrong 
saw that Itoth results were right and all the rest of the 
world wrong So the dtoixvrdnut rc-siilN w-cre ecjuatc'd 
to each other, the eciuatlou was solved, the Interpreta¬ 
tion of the BoWtiuii was proc'lalmc'd, and the world 
was plunged Into meiital anarchy 
But let tta make sincdlier exiKTlment This one won’t 
ccMCt anything because the akc'ptlcs will agrt'c' with the 
super-minds as to the outcome and will disagree only 
on the expinnattou, 1-et as take two clocks • one with 


II bninnee vvhec'l escnpcuiciit, the other with a la'iiditlum 
escapement Tlic' axis of the Imlmicc w hcwl will lie 
placcsl iiarnllcl to tlic' axis of tla- enrtli We will uc'gk-ct 
the velocitv of about a ipiartci of „ mile a scs'cmcl due 
to the rotation of the c'Prlh on lls avis and assume that 
the motion of the axis of tlic' balance whcc'l tbrough 
spac'c' is uniform I'lic time rate of this clock will 
therefore' !*• uniform Ihc' iiciiduluni of tlie other 
clock will bent nt tbc normal latc at iiisin and mltl- 
iiiglit when Its motion thiougli spine is triinsversc But 

III the- luoinuig and evening its motion lliroiigh space 

will 111' c'lidvvlsc, and Elnslelii tells u* tlial its length 
will shoitc'ii Thcii'fore It ought to beat faslci If 
the earths radius also shortens, giavltv ought to get 
stronger ntid cause itic (icndiilum to bc'iit Mill faster. 
Every one will ngicc that thc' two clocks will actually 
kc'c'ii together To the skepfi, s tliere Ik nothing nlsiut 
(Ills to c'xplain Jl Is up to the- sitpci'-uimds to show 
some cfTis t tliiil would exacllj compensale for the *up- 
posc'd change In length . prc'sumalily hy amemlliig the 
law of gravitation It would he vI'rv Intcrc'Stliig to 
know how this can he done without aunullng their 
jiroof of the motion of the planet Mercury. But we 
will never know, heenuse if tlic-y should answer this 

ciuc'stion II would he with niiothc'r flock of weird sym- 

hols of unknown uicaiiing tiii.iiKiiT S W’xi kkr 

New York 

The Knife and Fork in One 

To the Edltoi of Ihc SiuNiim Aukiikvn 

lu a rcis'ul Issue I aiiw a dc'siription of a ’’new’ 
coniliincs] knife and folk for thc use of muiuii'd sol 
dlc'ia I think, hut am not sure, that Ihc hniilciiieiit 
111 uuc'stion WHS sold h\ tiainagc of London Eng long 
hcforc* thc Ureal Wat 

It Is a verv old tool h\ the isuirtesv of .\l ssrs Read 
of luibjin, I was allowcsl to imiKi' ,i tiailiig ol iheir 

nualel, the age ol winch is niic ei tain, hut well over 

IJtl yc'iirs This tiim sells oc c asionalh to sjieelal eii*- 
tenners razors, knives (all descriptions! and selssors 
guaruntecsi over loci venrs old The steel is known to 
thi'in ns ' silver stec'l ' is of niiigiuliec'nt cpiiilitv, poli.shes 
thc riiior of sllvc'i. and retains ilic' edge- foi yc-ars with¬ 
out rt'grlndiiig, m in tlu' ease of lazois, rc'settiug The 
business was slai'ted _’T3 vc'nis ago and bus continucsl 
without a break (Rev | R W Tviiicn 

laiughreii, Ireliind 
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When Oysters Are in Season 

How the Raw and the Canned Products Are Prepared for the Markets 


By S. K. Winters 


1 STl'TtS I 


«Iiiciir\ (if Its iiiiiiciiraiii 0 Ah HtimulaflnK 
OH tilt' liuiijicrj uin> be Iti the aiifietite. 

HUKKeKliNK nil iiiNituiK (llhb of raw, fibti 
tir one of (lie Hiiiitlrj wnt« of Hervliiji! thin 
rt'llHhetl water iirodiiet, llie ctiusumer 
har(ll> reali/.eh the VHHtiu ks of the oyHfer 
iiKliiHlry Well may one marvel, then, 
when iiifomied that the hlfthwny bearlnK 
Ihe speetJiii/f uutomoblle l>t likely built of 
oyKter hIioIIh, the railway oKiirewh may he 
Hteiiilletl by n ballast of Hah shellx, that 
(frit may 1 k> Ntiiijilletl to the ernwH of bark- 
yard iionitrj , and exeesalve nekl soils of 
faimliiit land may he relieved hy lime pro- 
diieed In a kiln of hurnlnK oyster shells 
Oyster enltnre reiiresents Ihe most val¬ 
uable llshery In the Vnlti'd Statt's The 
lilbtl yield approximated .SO,(KKM»(Hy hnsh- 
els, linvInK a vulnailon of ipi,',000,000 to 
fisliermeii 'I’he latest Inventory as to the 
mnKnitvide of the Industry In iK'rsonnel 
and etnilpmeul employed for twelve 
nionthg Indicated that (I7,i:ri7 persons were 
thns eiiKOEed, drawing wases agKroKatliiE 
if 10,S7(i 801, using vessels and npimrntns 
appraiwsl at $17,(KKI,(HK) Ninety nine iier 
cent of the oysters are taken from the 
\tlntitlc and (!ulf eoasts, Maryland, Vir¬ 
ginia and (.’onneetieut, In Uie order named, jj, 

having foremost ranking in violds (^hes- 
ajieake Hat this slory tliieading Itself around its Dsli- 
Ing activities primanlv, giyes up nmie oysteis than 
anv other ImmU of water in the world Virginia and 
Marvlund, through whub tins huge iiond mi\ignies, 
linvlms's ,^,ooo,(HKl liiisliels of ovsteis each aimnally 
('oiineethnt Is credited with an output of I.OOp.chK) 


Hand tongs, pater 
lifted h.v ham 
dredges raised 



milt i.«i' aflftiiSfBi 

mmmma 


Basket of canned oyatera being lowered into the steaming kettle 

sli- long ends for handles 'I’o the short end of each shaft hoigfisl t 

an is wstired nl right angles n light iron bar, three and operated 

ml one-half feet long, spiked with tts'th, while ahov'e the of jiower. 

es, bar are live or six even lighter bars or heavy wires wharf. 111 

ly pniallel to tlie bar and attached to the shaft Tlie liarrows i 

HK) ends of the bars nie ai'cnretl togethei by ulibrevliited oysters a 





wires. The arrangement on each abaft 
iKTmlts the teeth to olope inward, thereby 
forming a haidcet-llke oontrgptloa trben 
the handles are cloeed. Its ahaenetoas 
are three and one-half feet loOtf nhd eight 
or ten Inches deeji. In action, the haodles 
are negotiated aa one would a pair of 
scissors, and the teeth forced dnder the 
oysters retained la the barttWr whlob Is 
then lifted. The depth of the water being 
explored determines the length of the 
oyster tongs. In one Instance the appara¬ 
tus Is Inserted to a depth of 20 feet 
A hand dredge conaista of two triangles 
constructed of three-fourths Inch iron bar, 
Joined at the apices, and the bases sepa¬ 
rated 18 Inches hy curved bars. Its width 
is ftiur or live feet Tlie base of the 
lower triangle lielng composed of a bar 
one and one-halt Inches tliick, to which 
teeth three inches long, Set three Inches 
apart, are placeil. A rope or wire cable 
Inserted In a ring at the apex of the 
dreiige iierniits the lowering and raising 
of the fishing tackle, hands or hand wind¬ 
lass being emplo,ved. Maryland annctlons 
tlie use of n lieavier dredge, which Is op¬ 
erated by a donkey engine having quar¬ 
ters on the dock of a salilug vessel I,egls 
latlon prohibiting the use of other motive 
IHiwor than sails in dredging, the engine 
simply oisirates the dredge The vessel is 
proiielled exelnslvely liy Balls As de- 
pletiKl in the lllustmtlou, the oysters are 
shoveled from the deck into buckets and 
tlie wharf hy a rope over a pulley and 
y a erune with a donkey engine as a source 
The buckets having been emptied on to the 
oonteiits lire Hiihsequentl^ removed In wht*el- 
ito u room level witli the wharf where the 
i- deprived of their shells Quite logically, 
the priKS'SS Is called shucking, 

Oysters are marketed In three condi¬ 
tions—in the shell, shuekisl on ice, and 
cntiiKsI The first two named forms have 
given hirtli to the so-called ruw-oyster 
lionse, while the inner state of ]»rep«ru- 
tlon involves the establishment of a enn 
nory The products arc shlpiied in the 


• •klmming board, prrforslcd to permit tha wstar U> drala off. Mohti liewarlna s dradga for (qratsni. Vrem an* to thras Of thSM aiw u p a mtad Olt Mth sMa 
of tha boat. Abacei Hoad dradgaa and winabaa for halatlns Uiam 
Scenes from the Cheupeske Bay eyster industry 




















tAfti Tb« ordliwry op«a Arc w«ld, «howltu( how th« IncundcmeMit and vaportftcd metal U Mattered i^enier: 
8 that of hlue asb«stcii» 4 the anbettofi niorve which oonflnea th«* vaporised sImI. S the electric arc Itaeir. c t 
0 the a*bMto« «lag bring on the surface of the dej>o»iU-d slwl The electrode Is moving from U-ft to rlahl 

protected the weld Jn from the ah Compare thJa buidne«a>)]k« bit of welding a 


c welding by the recent process that conaervea thd bietal and exchides the oxygen and nitrogen of the a 


A Stride Forward in Electric - 

Welding 

E LKCI'HK^ AUC welOluK 1» not in it^lf 
a novelty; i( huK liNd a iiriutknl 
place In iudustry fur twent.v years or 
more. In the past, howtner, tlit* arc 
weld served prluclpnlly to effpct mere 
union between eoiitlguous metal surfaces 
and was not expected to meet tlie ulteriiat- 
Inji stresses aet up by any cousideratde | 
live l(«d. The arc weld niiswerisl satls- 
faetorlly for the j<dnlnB of ll)?lit metal 
parts, hut there seemed little to enTOuniite 
the btdief that the proeess could Is) ai>- 

|)lle<l suocetMfulIy to the more rlsoroua -—- 

(sindltJons lmis)se<I in henw sltsd stnu- 
tural unrtertaklnffs, such, for Instance, as 
ill HliiptmUdInjf openitloiiK, tuasstve ntialr work, etc 
But the rwent conlllct empliiislxwl the neeil of haste, 
the nilnlmliclne of Inhor, and, withal, the iiriKliietlon of 
steel falirlcs measurlnK up to prcsi rlhed slaiulnids 
Then advocatt's of the eleetrle-arc weld tircisi a wider 
applicatiou of that mwllum and niaii> of them were 



welded joint is I 
than a rivetisl on 
No small incio 
due to wJiat has 
opiiin the so-(,iii 
wildlUK, and W( 


Sulfur print from polished bar welded by puasi-arc process liefoic iiic ste 

iiiol.K, for c\u 

rise of mneh antlciimlory care lu the preparation of aliiiniiiuni or some otliei d 

the clectnsloh ns well as a hllth deuiee of skill duiliu; Into llic ladle and this im d 

eveiutlon Thcsi prcrci|uls|(os stood out in itiiirked roii from the Ihjiiid steel ot am 

triiM to the nspilienieiits of sui-eesstiil rlMdiliK Hut - it purges (hi tialal aud 

(he whole siihleet Krlpisst tlie liiiatrliiafloii of the of soda watei fiom wliuh 

tediniiist and the Imeiitor, and the iieall\e miad sid let us see how llu- siiiiii 

itself to the (ask ol soHliii; (he laoldeiil Jliidi has ijisi of the (|lMsi ,ir<' 
lieeil done to make the eloitrli an weld leliipt.llile to 'I'o lieaili with, th(‘ louip 
the tnnmiH plivsical (endllleiis Imiiesisl In the huildliiK oi wiic eledrodes is iims) 

of a sliip, iiiitl It Is now elaimrsl tlial tin tin weld < im of the metal surfaies thal 


a livid I an he driven. 
It It is said that the 
ith better and dient>rr 

ire of this advance Is 
leen aeliieved In ilevel- 
d iiunst iiie system of 
shall SIS' that In this 


sure that It etaild he suhstltnted offltand for rivetllic itself to the tusk ol soHlm; the laohlem JIudi has uis. of tin 
Wbleh hnd so lou« held the held It is a niatlor of heeii done to make the eledrli an weld iidiipt.ilile to To l.eaiii 
ntmmoii kuowledite that are widdina was hv no means the tanotis plivslca) (ondllloiis lmi>os(sl In the htiildliiK oi wiie eh 
an uiiiuUed hlesslntf, In some dlrediops it met e\- of a ship, and it Is now elnlimsl that tin an weld < im of the meti 
peetatlona and made repairs isisslhlG lu a 

nimpnratlvely htdef while whleh other- — [ " | 

wise ralRht have taken mmiths more to do 
Hut liiTestljtailon showed that the weld 
liitroducisl metnllurKleal niisllficatloiis of 
a serious ehiiraeter—In short It was re 
lealed that the metal of the weld was apt 
to lie Inrerlor to that of the bodies whidi 
It hound toRether. 

The fact that stieh was the ease Is not 
hard to understand if heed lie nUeii to 
some of the phenomena ileveloitcil within 
the arc and the metal Imuusllutelv sali- 
Jected to Its fiislnR action The Intense 
heat of the are la much lilRher than that 
of the steel ftinince, and by reason of 
this the fitatsl juetal volutlll/.ea to a de- 
KfiS', not onl.v loslnjf a pereeutatfe of Us 
alloys but belntt nffeeleil sluuiUanisaisty 
h.v the free oxvseu and nltroKen of the 
stirroundius; air. A knowletlRo of these 
hurtful actions naturally siiRResteil the 
use of electrode rodf high In carbon, sill- 
cim, and manganese content so that a por- 
tton of them alloys could he dls(tipgtf<d 
and yet leave enough of them lu the de¬ 
posited metal to make It at least equal 
lu tta ewmposltlon to that of the‘ ateel 
manses which U served to unite. 

This was, andonbtedly, a step In the 
right dlrectl<m, but It still left much to 
chance, for It was not feasible thtw to 
control the peroentege of volatlliratlon, 
nor did It prrevent the propagation of 
wealmptiist oxides and nltridas—-the air 
cbuld reach the molten metal Jnst whan it 
W8« most maoaptlble to the atmosphere’s 
IniuHoua aCtloB. Plainly, the electric-arc 
weM to be satisfactory called for the ever The machine that prints, washes and dries blue prints in a continuous operation 


of tile weldiqg rials 
ill! I to the eh 11 meter 
I be uiiitisl, alliiwluR, 
oliifill/ntlou So fur. 


Recent Progress in Blue Printing 

H ldti: Is II lliieefold lilue print mtichine 
iiiiiiihle of prliiiluR. wu‘<hitii; niid dry 
lug 111 one loiitinuouH openitioii duly 
ono oiienitor is ii'ipilteil, who places tbe 
tradiigs on Ihe senslli/isl pniH-r, whleh 
IS list lioni a roll anil earrled past a honk 
of are lamps when the tiniiiiKs are iiii- 
lomath !ill\ sepanileil from IJie paper and 
deposited in a tni\ 

After e\|«isuri tlie paper lontinues Its 
I'ourse, Hist through a bath of clear water 
then through n weak suluflon of hlehne 
mate of potash nr siala and iigiiln through 
elear water, afteiwnni passing up over the 
dr\er and itien down to a winding device 
wliiili miiKi-s a hsisc roll of the jirliits 


whiili miikes n 
IMTfoeth flee 1 
tlims and all re 


tlims and all renih foi trimming 
'I'he piijM-r is wiislitsl on the -sensitized 
side iiiih 111 means of a sjirav of water, 
wldeli earries off nil suiphis ehemlcal 
The drvliig proeess Is niilform, nml as the 
paper Is miller tension much of the usual 
shrinkage is ellmiimted and the prints 
biouglii I lose to title suite .\s n result 
Ilf the laissage of [irliits Ihroiigh the 

bhliromate hath, the .. Is luteiisifieil 

and the elTeet of any o\er-e\poMiire re- 
moMsI, while the wnshing iiroci-ss is mn- 
lerinllv shortened The solution la 
forissi through a perforatiHl pipe by mpans 
of a small pump and all surpluB I.s re¬ 
turned automatloally to « tank from 
which it can he drown for a renewal of 
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Fixed Stars That Are Not Fixed' 

How Their Motions Aj% Detectedi^by Making Them 

By J. F. Sfdinger 


T ilK axed htiirn are tbose whose relntiM' iioH(tL«^ 
with resiM'd to the (toiierallty of atiifH remaiu "nn- 
rlmiiwa fnmi iiiouieiit to tiiomeul, night to'telkht, year 
to jPur, liiitl pethaiiK age to age And yet toere are 
some of thew' laMlich whose relntlvC’^jioaitloni'Undergo 
for the uiiaaslsted Judgnieiii no shjftiugs ■^“’‘Whleh 
opon the n)»|ili( iitioo o( eertiiln luBtrnmoRta of pre 
I Nlon me found to have renllj suffered dijjplacement 
II Ih geiieriills helnwed in astrononjlcal rlrelefi that nil 
the stars looseh lermeil 'fixed" are really In motion, 
Init that these motions are dlfhenU to detect lieemise 
of the enorntons dlsfanew. The matter Is atlH further 


he roughly coneeired periwig by noting that of the 
VJtJi magnitude (photographic as many a» 1,(100,00(1 
ore estimated to exlat and ^t the number roughly 
douhles with the addition ot ^ unit to the magnitude, 
If the Fraukltn-Adamia sctu^nia for the photographic 
reprisluction Uf the akiea U carried out to completion, 
the number of stars on tho.platm will, it 1# estimated, 
total something Sthe OS,000,(100. ^ 

What aitpMrs io b« an'^mpioeemoiH upon Harvard 
methods mak^ ,«8e of the' Ufnk mUvotcope. This in¬ 
strument aids the human eye to'detect, upon comparing 
two views of the same atelier held, all dlimlat'emeints 


r-ompllented hv the eonsldwatlon that stellar ohji'Cts amounting to 1 or 2 secoiyjs of arc, or more While 
nuwlng In the line jjf sight 


relflti 

plnifiiienls However, wo 

me forluiinte In iKissessltig 
the HiM'elroseope which is 
iKS'ullnrlj adapted to detect 
l.retiseh this tvpe of move¬ 
ment and to furnish a means 
of estimating its rale Fur 
tiler, this Instnunent en- 

allies us to dlslliigiilsli ap 
lironeh and reccBslon 

Dlsiilacement* iieriH'iidleu 
lar to the line of Bight con¬ 
stitute a different problem 
One might supimse tlial. If a 
star map were made todnv 
hv locating the varioua stars 
h.\ meatiB of the isisUIoub 
dPtermlnnhle with the aid 

of leleBeoiK-'s and dinks and a Bocond maj) made In a 

similar raiiiitier hut at n later date, any dlRplaccments 
would ts' at oiiee disi losed The trouble with all this 
Is (hat the great hulk of the atara show no ebangc of 
iMisifioii when dealt with thus The variations in posi¬ 
tion me, In fact, for the most part of a trulj miero- 
seopie charaiter Fui thennore, while now ami then 
II slellur iRilnt Is found to have shifted sutticieiitl.v to 
make tlie dlsrilaeemeiit gross enough for the usual 

methisls to detis't, the numliei Is comparatively ao few 
MS to make it well iiigh useless ns a means of getting 
a satlsfaclorv (oneeiition ot the universe of stars 

I’holograiihy has, however, dime to tlie rescue By 
means of a single negative 
rliousitiids ot star iwsltions 
mav he relatively deter¬ 
mined (liven two negatives 
of the same field represent¬ 
ing the eonditionM at sepa- 
ratcHl momenta If the one 
he siiiMTlmiiosed upon the 

othei with their relative po¬ 
sitions fixed by iiiiitdiing 
two or three or more of the 
points represc-nllng Htiirs, 
the generality of the one set 
of points will agree with the 
generality of the oilier But 
attentive observation bv a 
trained eye will disiovei 
alight diaplocement down to 
a reasoualile mlulmiiiu Iliii 
vnrd Oliservatorv has been 
eoiispleiiotislv Idenllfhsl wllb 
this method of determining 
small movements perpendn 
ular to the lino of sight A 
refinement upon the direct 
comparison of two negatives 
consists In comparing a neg 
atlve of one date with a 
positive of aiiotliei i pon 
points show as small dark 


r HE astronomer uses all sorts of interesting and amazing tools, and me are 9 

lo seeing him get results out of one of his tools i»hich t»e xvould not have supposed Were in 
it A case strongl]! in point is the spectroscope; surely no one Would have imagined, a priori, 
that simply by passing Ught through a couple of prisms it would be possible to analyze chemi¬ 
cally the star from which it comet, and tell how fast it is moving toward or away from us. An- 
olhei instance is the hlinlf micTMCope of which Mr. Springer tM tu here. By a simple device 
utilizing the pritKipU of persisierKe of vision, on which the motion pictures depend, it turns lyit 
that we can tell with extreme accuracy whether a star has changed its position between the lime 
of taking two photographs of the region in which it lies; and if it has done so, by how much. 
Thu IS the tool which gives us our present large insight into the proper motions of the fixed 
stars —one of astronomy's most important pages and, until recently, one of its most obscure ones .— 
The Editor. 


the Instrument Itself was Invented some yoara ago. Its 
practical application, for aome reaaon or other, baa 
not prcK-eeded very far as yet. Nevertheleus, many 
hiunlreds of plat(>B have lM>en examined and aome tenta¬ 
tive n-sulta already determined First, the luatrument 
dlseloses that about % of 1 jH-r cent are probably atara 
having at least n displacement of 5" in a century. 
Next, the new proevsiure tells us, the moving atara are 
not traveling In random dirv'ctlons Only about ten 
per lent have haphaxnrd lines of movement Of the 
rtinalnlug Oil per cent of moving stars, nliout two- 
tlilrds are traveling in a ivrtiun general direction, and 
the oilier third In the opposite direction. Again, stars 





n P and fm 


I P, pauses with egoal IntonaHir Into tlio oetibi^ of the mlcmneope St O. 

(01 periods Bbortor than the Interval of "viiual peralstonre,'' tha rfe wit 
lad now at P, ao long aa th* tb« Bold* ar» WenUral Byt If oormpandlng ; 
xartly the aamc apol, thtf will ‘'blink" na tb« ahuttvr outa off Brat the pna 




I' have liisten 


mil white 


Till' 


iiig methods mav he siiiiimed uii 11 
Harvard Maiij liiiiidri'ds of viir 
stai of couslderahlc proper inotio 
lss‘ii discovered by thesiJ inethisl 


follot 


Ther 




I and the dnsTd. 


are doubtless minute for Hie moat pail, so 11 
Harvard priK-ediire would probahlv reiiiiire n 
perhHl of time and woulil jicrhaps fail to diseov 
pincementa of extraordlimrlv small amounts 
vast the numt>er of stars in the lieavena really 


Id all mugiiltttdf>H arc moving, but tlio various magtti^ 
tildes do not behave alike 'JTnw, the greatest number 
of dl spin cements Is to be found iu stars of the Util and 
12ih imignitndes Ajtother matter of Interest concerns 
star ilUKlers Ilelotivcly to their neighbors, clusters 
of Htars arc‘ disclosed as nt rest htill another result 
has to do with geographical dlstrlhuilon. One might 
perlinpH have expected that the region ot the Milky ' 
Wav would contain B relatively large number of mov¬ 
ing stars On the contrary, as Mr U. T. A, Inneae of 
the Union Observatory at JohaniUMbun;, South Africti, 
tells as, moving stars are distributed ratiier eVanly, 
throughout the skies, init if anything they are more 
frequent in sparse regions The very faintifat stars— 


that U atiuPB of the tilth 
to he'dntdrahle, Hltuated apt 
Way. Hfeie foregoing ooncdualOAg 
strictly tentative They are fpwidj^ kig* 
that hi, aa yet. Inadequate for i»tr<»oih>lW'|^ 

At the same time, they represent 
mderahia nnmtier of apptlcotioos jof Alw 
and are tp he beW In memory. ■* f ‘ r 

Whea * pair of idates repfeaaats an ttrtcm) df ^ 
yeapa. Hw hUidt itatciroseope shomr that, « 

ai« ahdgtt S (UapUcemanta on «a<!lt aqMfe asiim 
of field, Bat thia la not the end (at tM Milky, (t lias 
been auggesMA that as the plates npioosai find 
longer latetrala of W«w, M 
the number df n»dh*g stars 
will Incrsaae. This la to be 
expected, surely. With 
longer and longer porloducf 
time small moreiiients aa yet 
nndiscemlhle Would contlm 
ually paaa the tbreatudd and 
come within the power of 
the Mink microscope. Pro¬ 
fessor Turner hsa voiced the 
conjecture that the number 
will increase as the square 
of the Interval. Upon the 
present datum that there 
are disclosed by a S5-year 
Interval three moving atara 
In every aquare degrea, the 
whole sky should yield, ac¬ 
cording to Mr, Inneaa, aome 
200,000 moving stars. Adopting Professor Turner'* 
rule, one may readily conclude that for a century, tiie 
yield abottid lie. 16 times the former, or 8,200,000. ISren 
so, the number of atara actually In the fields disdused 
would tie far greater, being a total of some 16,000,(100. 
However, by the time the oentury ia completed, the 
blink microscope may very well have be«> superseded 
by something far better, or snuue other method than 
the compHrisoii of photographic records may have 
lieen devised for the purpose of informing ua as to 
diaplaccmeuta peri>endlculnr to the line of sight. On 
the other hand the blink mlcroecope Is probably the 
U-st mcaiiN Ml present available 

_The blink mlcroscrqre ap¬ 
pears to have been a dev^- 
opment of the stereoeompar- 
ator. When a pair of plates 
of the same field is exam¬ 
ined by means of the Utter 
Instrument any object of 
the field which has shifted 
Its position will stand dM 
Btereoscoplcally. That la, 
one will be able to piidc ottt 
the object because It is now 
appearing In three dlrnsU'- 
Rious Instead of two. This, 
at any rate, ia the theory of 
the matter. It la said that, 
In practice, not only do the 
objects which have ahlfted 
stand out Bteraoscopioatiy 
but many others do ao as 
well. It U Buegeeted tbgt 
this may be due to boom 
small distortion of the Im¬ 
age, or to the eye itaelf. If 
the eye la reaponslbJe, then 
tlie result may he OW to 
tome pbyaiolmtieal “.expectg- 
tloti” in virtue of wbhto 
small objects are seen aa more distant tban ffae larga 
ones. “Bustdclous objects are, however, tM^«d at the 
BtorevKmmiiarBtor and are then measured to find tf 
the displacement ia real.” 

It will be gutfaeisd from the foregoing, peiAapa, that 
the stereocoHnmratiw tetrks aoinetblng of perfection. 
The Wink microscope Improves wp<m it beenuse tt de¬ 
pends upon more gdltoMe principles. The latoSr te* 
strtuaent is not bioooular at all. StorebsoopiQ effbet is-, 
given, up. But the two plates fopreaeottog tb« Wgto- 
nthg pud end of a time interval am aet in thk 
ment (IS « It were expected to view Hum 
ally. Here we have a dlstlact dimntiuw Iroto thh 
WmmuoP on page 4W) 
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Lt0: WwrUag pUttarm, near «iie of ttie Utinma of the WilliamebarK Bridce, at o point 300 feet above the river; also the machine for winding the wire 
eaUea. Near view^ot the electrieally*operated trolley, ahowing the wrapping wire passing from the spool to the cables 





RC'Covcrinf the Cables trf the WUllamsbtirg 
Bridge 

I N order to five the wire cshles of a great suapensiou 
bridge irach ae the WlUlamaburg Bridge across the 
i;a«t River, New York, a permaneut lease of life, it Is 
iieceeaary to protect them absolutely against thi* 
weather. Not a drop of water nor any moisture 
laden air mutt be allowed to get ut the mass of many 
thouBanda of tautly strung wlree t\btch compose each 
calile. Otherwise, mat would set In and would be 
iirogreaaive to the point at which rupture would occur 
The WiUlamabarg Bridge baa a main span across the 
river which meoaurea exactly 1,000 feet from tower to 
tower. The bridge la hung upon four cables, each of 
which comlsta of 7,696 ateel wires 3/16 of an Inch in 
illameter. The diameter of each cable, as asaombled, 
IS Indiea When the bridge was being completed, 
now some twenty year* ago, It was decided not hi follow 
tlie method of protection adopted in the old Itrooklyu 
Bridge, which consisted in wrapping the cables with 
wire Instead, they were thoroughly soaked In a bl- 
luminoua material and four wrupplugs of canvas heav- 
il.\ coated with the same material were wound 
around the cables. Outside of these was placed a 


abentbing of steel plate 1/10 of an Inch in thickness 
Now. lu spite of pe|s4tied painting, this steel sheathing 
lias corroded so badly that It was decided to remove 
it, together with the cauraa wrapping, and substitute 
in Its tdace a wrapping of l/S-lnch steel wire Our 
photographs show the methtHls by which tills work was 
done. The first stti> was to build a working platform 
heneatb each cable Tlie platform Is Hiis|teii<led by 
steel wire slings, one at each panel point of the main 
floor suspenders. These slings make fast hi stirrups 
which hold a aeries of (t-lneh floor beams, one at cncli 
panel iKiint I'lion these are laid 8-lnch by 12 Inch 
longltpdiual stringers, to which is nailed down the 
flo<irlug of 2 inch by 12 Inch planking This construe- 
tlou affords n solid floor 8 feet In width, whleli gives 
ample space for the workmen to stand on eaeli slile of 
the malu calde. 

The wire winding Is done by means of the ter.v in- 
geulons autnroatle win'-wlndlng machine, featured lu 
our cover lliustratlon and also shown In our engrav¬ 
ings. which consists of a tr<tilev-wny, H. earrieii tnsiii 
uprights, K. which are securely b<ilti>d to a serle,s of 
saddles that are themselves bolted to tliat part of the 
cable which has already been wlre-wouud Uiinniiig 
iu this trollcy-wa.v Is a trolley, C, uism w'bloh Is 


mounttsl ail electric motor wliose pinion, I), drives a 
large sjiur wh(M>i, I'J, which is mountisl upon and rotates 
around that part of tbo ealile, }{, wlilch has not yet 
Ik'cii wrapped with wire. It will lie evident that since 
the trolley track and frollei are mounted rigidly iii>on 
the inilile, tlie effect on starting the motor is to cause 
the large spur wlieel t<i rotate aisnit the calde as an 
axis 

Now upon tlic spill wlu>el is mounted a spixil of 
wrapping wire, /' The wire passes from the spool 
over an idler. (I, and then down to the main bridge 
calde Tin sjiool, /', is pro\ Ideii with a friction clutch 
Itj whioli tlie ileslred amount of tension (.'VXl laiimds) 
is seiimsl in the wire ns it is wound around the calde. 

Ill order to mnk(* a thorouglilv water-tight joint 
whore the wire winding mei’ts the ateel saddles, or 
clnuiiiM, from whldi tlie floor suspenders are hung, a 
siH'cial spur wlieel is substituted for tlie one shown In 
our idetiin Tills is proildisl with a tool rest, wiiicU 
holds n tool lir which a recess is cut in the clamii deep 
and wide enoiigli to admit four of the wire windings, 
whlih arc thoroiiglili caulked In jdiice with lend wool, 
tliiiK preientiiig tlie entrnius' of moisture at this isdiit. 

After the old cniiMis prolistion tills b*‘eii stripped 
(f'fmfiinicd oil pai/t' 4^0) 
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Degumming of Silk 

T HK rnUtr Tnuh huinidl Iimh ottcri'il Hie follow- 
)iin i\h H himcshfiil ijK'thcHl fur di'tiiiininiiig silk; 
"For fifty piiuiiils Ilf silk use two poiiuds of nents foot 
oil, 0110 poniiit III ollvo oil soap, two ouikh-h of wasUlD^; 
Roilti and lino iionoo of salt Tho salt and scKln an* 
dlssolvisl In a hihiiII amoiinl of cloar wator at not over 
70* K Hull till' siKiii In twi'lro (fnllous of water untn 
dlasolved, tlion add the lieiits foot oil, stlrrliiR well to 
make an einniNlon, then poor Into sixty KBllons of water 
part of width Ik tlio salt and Bodn solntlon Keep this 
well aeitated until the silk Is put In, otherwise the 
oil will rise to the top, In which case It can never attain 
he pnnKTly mixed ThorooBldj iinnierse the silk, 
whh h has been opened from the tlRht skein formation 
as taken from the '‘iHiok,” but not shaken out, and 
soak from el(i;ht to ten hours Kemiue the silk from 
the bath and extract b.\ whix^liiK in the centrifugal,’’ 

The Effect of Heat on Glue 

T HK Forest Frodin'ls l,ah(uiUor.\ In lIs exiierlmenta 
on ply-woial Iiiin determined the elTeet of oils and 
heat on glue.s used for such joints 'I'he expenmenta 
included animal, vcKelahle, blood iilliumeii and eiiHulii 
glueh .SiH‘clmens wcie Immersed In gasoliuo and va¬ 
rious oils for n Tear, and tests at Mirious Interval* 
Indicated to what extent the glues were weakened by 
this treatment I luring the fortv-lhe wts-ks’ test the 
wood ulisorlxHl Iki per cent ol Its original welglit in 
engine oil and 70 pei cent of gasoline witlmut anv 
uotRcable swelling of the wood oeiurilng, while all 
glues weakened during the eailv pint of the test The 
total loss of strength In an.v ease was so small ns to be 
negligible under service conditions 

The experiments showed that (ontlnued hoatliig will 
reduce the strength of uiiimal glues and llial a \enetr 
glue lost one half Its Joint strength dining the first 
srwentv hours of heating at 100° F A lower tempera 
tiire prodiues (ondltlons favorable for baetenologieal 
and ebeinbol action, and the most favorable leiuiiera 
lure Is found to he 140“ F Kven at this tvmperature 
long heating iirodmes loss of strength ^\ hen open glue 
pots are used the loss in stieiigth Is apt to he eon- 
(calisl heeause of the Ineiease in visiosit} due to the 
evaporation of the water, huf olivlouslv such conccn- 
iriilloii Is exiK'iisIve and covered glue jsits have a dis¬ 
tinct advantage, Kven with siieh pots long continued 
heating is to be avoided If high strength la to be 
miiintained 


Selenium Oxychloride 


r the M Fools meellii/' of the Anierii an (’’hemliiil 
Socielv last spiliig I’rof \ u for Feiiher I'niversllv 
U fseonsln aiinoiimed that lie had found selenium 
elilorble to he an uiiusiiiil solveiil Ihe Itmltntloiis 


as a solveiil for organic 
ess made with this ma¬ 
im (it Ihe efforts of some 
ward perfect lug detailH 
im a huge wale and also 
turns iigardliig its char 


of niaimfai torliig the 
in making furtliei d 
neteristles and i eiu ti 


chemist will lind a new leageni of uiiilMial value, and 
the refiners of vopis’i will im diiiUit Hud a i .uisidenihle 
outlet for their seleiinim ni this (liriitlou d'be effort 
to find further uses for si leiihiiii is Is lug isuiliiiiied by 
a eomniitlee uiipoliited for Hull luiiinp-e lii Ihi' luvision 
of KngliKS'ring of the ^allouMl lleseatdi t'lmnell 

Some of the New Applications of Sulfur in 
Agriculture 

r|^>US Is the siihjeet of an lutereKliug artiele liy 
1 lioetor .1 (1 Flpiiian in a umil Issue ol the 

f lic/au'ol Ape Hoetor Flpmau eni|ihiisi/,,s the useful¬ 
ness of sulfur as one of the liigiedleiit'- of pi,ml fisid, 
as a means for milking availahle othei iiliint fiMirt 
Ingredients, and as a soil amendiiient We are n‘- 
uilnded that sulfur Is one of the neiessaiv ingredients 
if we arc to have plant growth, the iieeil for sulfur 
varying with the character of the crop ('ereuls rtsinlre 
from four to seven pounds of sulfur jut aeic each year 
and the legumes because of their higher eoutent of 
Iiroteln need even more of the element A fair crop 
of clover wlU retjulre from eight to fifteen pounds of 


wulfur j>er acre and aifalfg may require wore. A 
heavy crop of entubage will neevl as much as thirty or 
Ihlrty-flve pmiiula of sulfur jier aera Much of the 
sulfur for crop food la supplied by the noil Itself which 
contains from three to five hundred iMiunda per acre 
ismslderlng the «oll to a depth of «lx or eight inches. 
The Btmoepherlc preelpltutlqii provides from alx Ui 
ten iKUind* per acre each year and larger quantltte* are 
washed out of Uie air adjacent to large industrial cen¬ 
ters using sulfnr-liearlng coals Nofwithatandtng this 
large amount of sulfur it Is tvi lw> rcmemliered that If 
is constantly being n*move<l hi the form of water 
soluble sulfates and by the ciirir>s them#elv«>s so that In 
time It will become necessary to replace It as Is the 
v-ase with any other essential In plant ftsid. 

In luereaBltig the availabllltv of other plant food* 
sulfur finds a place particularly In the manufactiire 
of sulfuric acid used in the munufaetiire of imtasslum 
sulfate, ammonium sulfate, and the phosphate fer- 
tihaers As a soil ameridmeut sulfur iK ts to Improve 
the texture of the soil and <o correct excessive alka¬ 
linity 

Hie Chemist in Public Life 

T HR position of the (liemlsi In out etonomie and 
political life still seewH to be umertain altbongh 
man} have believed th.it the war served to empliasize 
Ihe imiiortanee of that profession In a msmt num- 
bei of Chemx'ul and Mrtalhn iiii'oJ Knptn<'( nnp an 
editorial enlled attenllon to the l•elntlve iniportanee of 
cooks and oliemlsts to Ihe ('Ivll Service rommission of 
\ew \ork (’it} whiili bml viieaiitleN In the Service, one 
of wlileb offertHl twentv-five hundred dollars jter year 
for It etsik 1111(1 in the same list there appeared ati 
o|)|s>rluiiltv foi n (hemNt skilled In fixKl and drug 
e\amiiitttion*i for wliidi the (Commission was willing 
to pHv eighteen huiidrtsl delluis per uiiiiiim The ssme 
list also UK hided an o|M‘imig for a lalHirntor} assistant 
In patholog} at nine hundred and fifty dollars per an 
num (ioiitrn.sted with (his Is the outtsime of last 
venr’s Uepuhlltnn inimiirv ebstlon for Senator In -North 
Dakota where Dwtor K F I.udd a man jivomlnent 
in the oflleial .4ss<h intloii of Agrh ultiiral (chemists 
nnd I’residenl of the Klal(> Agrletiltiirnl rollege of 
North Itiihotii. was nominnttsl, winning over the Sena¬ 
tor up for re-election liv over thirl} five hiindrtsi votes 
T >oetor l.ndd hits long Ihh'u promlneiitiv eonueettHl 
wilh Ihe enforteineiil of Ihe pure ftssl and drug legis 
lullon In his Stnte, at one time fighting ugninst irt' 
mendous islds Dwtor Fadd has also been prominent 
III work of snnitutloii and the author of u treatise on 
Ihe aniil}slx of paints His election In November was 
more or less of n foregone (sincliision 

IxnihtlesK Ihe ehemtsts of the country will 1 h> partic¬ 
ularly Interested in Doctor Dadd’s work ami will feel 
that there Is at least one memtiei of (’ongiess who will 
thoroughly understand their problems and he Inelliieil 
to give them a complete measure of symputheili consid¬ 
eration. 

Decennial Celebration of the Forest Products 
Laboratory 

A LARGE number gathered iu Madison, ’Wnstsmuln, 
In .luly of last year to celebrate the dei-emilal 
of the l''oroBt Products Laboratory The percentage of 
lumliennen and other buslnete men willing to take 
their time to attend Uie eelobrntlon was encouraging na 
indicating an appreciation of tlw tyjs' of work which 
the Laboratory has lairled forward these several 
.venrs. Perhaps the most appreciative iximplinient lies 
In the fact that wwernl foreign isnuitrlee havo used 
this Lalniratory as a model la Installliig similar organ!- 
rnlions who work uism their own [irohlems. These 
countries include Canada, Australlii nnd Norway, The 
tmisirtniiee of forests to our national prosperity was 
enipliusized at aU the me<‘tings ns was also the neces¬ 
sity Ilf fully utilizing tho products of the forests. In 
outllntug some of the future prohloms, Mr. 0. P. 'Wins¬ 
low, the Iilrector, called attenttoii to the desirability 
for a thoroughgoing study of iflues and other adhe¬ 
sives to the end that smaller pidees of wood might be 
iwvemhled in n way to make them satisfactory for use 
where much greater lengths and thicknesses are how 
sjiecifled. The l4ihoratory accomplished a great d«a! 
in this field while working upon aircraft and shlphulld- 
lug prohleroe during the war. 

Following the decennial cetebratlon a conference was 


held on reforestation by tlie various wood-iising in- 
dnotrles in cooperation with representatives oC the 
Federal and State forest services and the lumher poo- 
ducing interests This program included a oonywe- 
hentive presentation by W. B. Greeley, Chidf Foreetei 
of the United States Forest Service, on What sboold he 
onr national forest policy. The other Items on the pro¬ 
gram (Bscaased what hds been done on refctrestatlou, 
tnahertnen’s interest in the subject, and the rea'sfvnK 
for the odflpiwntlon on tho part of the wood using 
Interests in re/orestafimi. The importance of fin* 
and its thorongh control was especially stressed, fin 
being charged with from seventy-five to elghty-fite jier 
cent of the annual losses In the United Btstes. The 
relations between the Federal, the State (Sovremaoient. 
and the private timber owner require consiaersble 
study If a satisfactory arrangement Is to be obtained 
Taxation is another perplexing problem. 

•Some of the points made In the conference were 
that we are cutting our forcKts four times faster than 
they are now growing, that there are In Uie Unlhil 
States three hundred and tvventy-slx million acre* of 
cut-over forest laiiilK liearing no saw tlmlier, and that 
of our original forest area of eight hundred and twent}- 
two million acres only one hundrmi and thirty-seven 
million or less than twenty per cent remain as virgin 
forests 

Registration of Bakhta: MaterialB 

T he Amerleiui Institute of Baking has is'rfeited ii 
plan for the registration of baking materials li} 
vrliieh approved prodiictN will he given a certificate 
and a serial mimlHT, and so necordoil reongnltlim. At 
first this SI stem will be limited to two lines of supply, 
namely, the malt prisliiet oiid the shortening agents 
l-atiT on. KUgnrs, gliieoMC products, yeast and yeast 
fiHsls, (Silt, milk prodiii'U and other raw muterlals foi 
baking purposes will Ik* certified. This plan grow# out 
of the liiereasltig unmlier of reipiests received bj the 
Institute for the nnalysl# of raw materials, nnd the 
determliiiitlon of their ipiallty nnd HdaptahiUty to the 
partlnilar piirixise for wfiiieli thev are offered. These 
luipilrles have eome In not only from the baker hut 
also from the maimfacturer of the produ<*t« who is 
anxious to know the exact ipiality of hi# own products 
and W'hat miiv rightly be claimed for them Thcp- 
has hism such un Itu reuse In the variety and nutnlier 
of Biieclalties offered the baker that It has lioeu In 
ereiisliigl} dimciilt for him to selivt (he ones whirli 
have merit for Ills siiedal purjioses and to exclude 
others which do not meet Ills (mii rwiulremeuts While 
many priHlucls an* of exitdleiit quality the claims made 
for tliose wlilih are not are sometimes not only exag¬ 
gerated liiit false and misleading The new plan should 
work to the advantage of the manufactarer os weu as 
of the user and the pulille. 

The Problem of the Worid's Supply of Energy 

T his is the subject of an irifercBting discussion by 
Doctor Arrhenius several months ago. It is poinUnJ 
out that the early exhaustion of our fossil fuels 
will require the use of sueh other source# of power as 
water, wind, and sun. Doctor Arrhenius argues that 
the contlmml luiTcaso of carlsm dioxide In the atmos¬ 
phere will reforest the temperate zones and event¬ 
ually drive civilization hark to Its birthplace—Meso- 
tHitamla, the Mediterranean, Central America and Pern 
The estimated life of the i-oal fields Is put liown at 
fifteen hundred years and he believes it to lie clear 
that we must soon ration our coal and substitute as 
fur as possible other aouree# of energy. In view of the 
greatly ftcreaaed uiies of petroleum, It Is considered 
d(mht^ll that mineral oils will consUtute an adequate 
auxiliary siifiply and tho necessity for dcvhloplng water 
jwwers ns rapidly a« possible is emphasized. The power 
from wind mills and aolar energy Is dlscnseed ftwn the 
standpoint of the Itoltatlona due first to the great 
variability of the winds and second to the geoigraphlc 
areas, ohooMng those wh(»re solar eoglues might be 
used to advantage because the sky is not covered over 
tho greatest piul; of the year at In the Congo and 
the Amazon and the temperate zones. 

Professor Arrhenlw* calculates that the Increase of 
oarbonlc add wtu give the whole wwid a more nnl- 
fonn and warmer climate. The bnmtag of coal. th«i«- 
fme, wm cause oor climate to gndnalty approach tiist 
of the Tertiary Age. Agriculture wlH be beneftted «ad 
reforentation will be stimulated. 
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Man 

O ^^B v«y to Rvoia the aUftsfeeable Inisi- 
ae«9 of BQUlrmlnjf about on your back 
lieneath a crippled cw I* to have a cradle 
(if Home sort on which to turn the car 
parttl* over, »o that its nuderbody Is cx- 
poeed to the eye and hand of a workman 
In normal attftudea, What seems to lie 
just as jfood a procedure, if not a betier 
^oae, ta found in a California Rarage from 
*u'ljich the accompanying photograph 

come* It appears to be borrowed from 

railroad «ttd trolley repair-shop practice, 
where It la entirely the regular thing to 
have pits heneutb and between the trn<d(a 
for the convenience of the man who has 
to tinker with the parts of the mechan¬ 
ism that are not easily accessible from 
nbova The« doem*t seem to Ite any rea¬ 
son why the same thing should not lie done 
lu a garage, and here Is one In which it 
Is done. It win bo oiieerved that the for- 
timate warker in this pit, with his fan and 
his portable eleetric light, has all the com¬ 
forts of home right at his dlsposnl, as well 
na the comforts of a well ordered work¬ 
shop as represented In his little work- 
tionch and vise. 


Those Who Live in Glass Houses 

r V a land where everything except the 
1 climate and the scenery has to he 
brought several thousands of miles bv 
slilp and puck-train, It Is a matter of ob- 
aIous nwsalty that every little thing 
which Is finally brought In In spite of those 
obstacles shall he utlliwsl for all there Is 
In It, This applies as well to packing 
eajw'S and empty laittles os it does to their 
(suitents, So we have an Ingenious Alas 
kail of MtKisohead who Instead of ullow- 
ing his discarded liottles and those of his 
neighbors to go to the dtinip heap, has 
built him a shack of this unusual riiw 
material. The photographer suggests that 
this looks ns though thert' were no pnihl- 
hltlon In Mooaehead, and that if this Is 
really-the ease, addiction to the jtilee of 
the grape is a real advantage to the pro- 
tinetor of the mansion of the picture, to 
the extent that the more he drinks the 
sooner his houso will lie eompleted 

Putting the Sound Where it is 
Wanted 

A VEW VOItK dnnce-hall proprietor who 
r\ WHS having Iroulilo with the neons 
tics of his estiihllshment and experimented 
with a Jiiimtier of devlcs-s designed lo 
make hl« orchestra projierly audible to all 
his patrons, lliinlly struck the right com¬ 
bination In a composition board shell ns 
shown in our picture. This sounding 
board is iKillt In the shape of a huge clnm 
shell, 21 feet wide and 13 feet high, and 
with a swell of 0 feet from hack to front 
It projects a foot and n half in front of 
the hand-stand, therebv enabling the 
music to hit the shell and he projected 
from It without coming In contact with 
the ceiling, which It was dctennliifsl hod 
tieen the (stuse of all the trouble lian- 
ters In the most remote corners of the hall 
can distinguish clearly the sounds of the 
«everal lostrumeuts Since Its Installa¬ 
tion this sounding board has lieen in- 
specteid by many theAfrlcal architect* and 
hiillders In aeai^ of suggeatlons. 


Savlxg Bline Timbers From 
Decay 

E normous gnantitle* of valuahle'ttm- 
hcra are being placed in the coal and 
metal mliiea of this country without any 
preaervativ® treatment against decay. 
That the life gf these tlrahers might be 
greatly lengthe&ed by the Injection ot 
certain chetnicaU has been proved by the 
U, 8. ForeatB Prodneta Uaborstory In 
nmnerotu asrvloe te«d». In 1810 the lab¬ 
oratory Metalled (n an Alabama mine un¬ 
treated tiihbers and timbers which had 
be^ tteatod wltb coal-tar creoeote. Ten 



An Alaskan shelter built of empty bottle* 



A thin sounding board shaped like a clam shell solvetl the acoustic 
problems of this orchestra 



Hie asadiiae which Indicate* the gentleness—or otherwlae— -with which the 
hairdresser gees about her task 


years later nil the uutro.ited tlnibi'i- hud 
lieeii roiiiiiNeU because of dcia\, while 8h 
per cent of the creosotisl tinibcis uere 
still sound 1111(1 none tind dci.ivc'd to ii 
jsilnt wIk'io remoMil \mis in'ccHsar} This 
is only one of the many iccords <rbt((iMed 
bj the liilioi iitoi y u hleh should Induce 
e\ery mining (oin)mny to instnll some 
sort of wood treating jilunt 

At least thr(S‘ lueHorvutlies haip lipen 
found suitulilo for mine worl; 'I'liese are 
((uil-tar cieosote, rltic chloride, and 
sodium fluoride Creonote Is the most ef 
fectue 1(1 preieiiting deciu Timbers 
tlioioiiglilv tmpregimted nllb il are llUeh 
to resist (Iccuj until tlici arc craslK-d or 
worn out (K cusloiiii) objts tloii Is made 
to tlie jsissllile lire tiMxiird of creosotiHl 
wiMMl, tint long cviierieiice indicates that 
I lie ndilltbnml lire risk Is \er\ small 
Zinc (hlofide and sodium fltiorlde are 
odorless, and if an,\ tiling they teud to re- 
(liKS* the lntliimiimblllr.\ of wood TJiey 
art* clK'iipcr tlnin creosote, and uUliougli 
linn do not glio such )iorniancnt protei- 
flon t)i(',i gueiitl.i Increase the lifi“ ot tlm- 
hers C'oiil-tur crfsisole m.i,\ Is’ iipiilled 
liv the liriisli, dl|)plng, o|ycn lank or pres- 
siire nipihods Zinc chloride and sodium 
tluoriile may he iniected In the steoiiing. 
oiHUi tiink, or )ircssuic methods J lie cost 
.111(1 effcftl\cnc-s of the methods ol tieiit- 
meiu im reuse In tie' order given 'I'lie 
saving iHisKlhle witli unt of them Is so 
gie.it that It will inij eierv mine to adopt 
iho use of some |ii(“serviitiie on iieniin- 
iieiitly l(Kat(‘(l timheis 

White Yolks of Eggs 

T ill'.' tilck of olit.iiiiiiig eggs wllh 
white Milks has heen (uiiied, accoi'ding 
to liiixitniu hv I’almei mill Ketiipster, 
two jioulll 1 Iirocdoi s 

j ho Milk (loriM's i|s line, M Ilow color 
from 11 iiatiiral ilj(, larotiii, whhh olso 
(oiisiltiilos th(' ingiiient of (arots This 
eiiroliii )iro(lu(es as well, tie' iiileiise yel¬ 
low coloring ill the beak, tlie enrlaps and 
the legs of h'gliorns an Iliillnii lim'd 
111 (Umiiinlliig all carotin from the feed 
It was possible lo produce perfectlv white 
legherii hens, mid thc-e hens in turn laid 
eggs wllli whii(' Milks their fi’rtllil.v whs 
not, howi'M'i liimieil In the least Th(' 
Ireijueiit dls(i|i|iear.iiii e of the M'llow pig¬ 
ment from e.irhips, legs, elc , which has 
liei'ii ohs('r\c(l In leghorns during the laj- 
ing iieilod. Is cmiscsl In the fact that 
dining this lime carotin Is eMTctc'd, first 
of ,'(ll, in the Milk Ill the case of Jatlng 
hens wlihh prodnei'd eggs with white 
Volks, iho (iirofni (‘(aitc'iits of the differ- 
(>nt feeds (oiild M'l v easi v lie evainined 
It iiroveil that (arolin .s (smlahicicl In 
greatest anioiml in Indian coru and In 
gri-eti feed 

A Testing Machine for Hair 
('ombers 

I .S Muir hnrbei in the hnhil of comhing 
jom hall ill such stvlc that the comb 
biles a pb'd* out of your ciir"' .Xk' hla 
sdssors nllllctisl wllh lilunt regions, to 
inne ,vnur hair caught In winch nii'ans to 
have It pulled out h,\ the roots' When he 
iippllcvs Ills mnssugtiig lingers to your face, 
do thev feci Iik(' massngiug lingers, or do 
they f('el like a crlpiilcd |ilow working 
(Her n wtoiiv hillside? If the answers to 
these* or am similar ((iiostions ore lo his 
diseredlt, isTliaiis you can peisnadc him 
Id attend the school for hiiir-dressers 
wddrli has locenllv he'en estahlKlied in 
llerllti At this place It is the aim not 
nu'rclv to ti'aoh the stiidpiits what to do, 
liiit to inslniit tliem llmrotighly in the 
la'st wm to do it flur photognciih shows, 
for instance, n test which they all hare to 
mcM'l liefore they arc judged to be compe 
teiil hnlr-dresscrs This machine Is .siie 
ciallv designed to test the users ahillty 
to comh hnir without pulling or jerking or 
breaking it Ily rersirdlng the tc'nsioii at 
all times during the comhliig, It gives a 
fsimiilete Indication of the manner rn 
which the wielding of the (smih progressed 
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Inventions New .and Interesting 

A Department Devoted to Pioneer IVor^ in the Arts 



An Electric Truck with Remov¬ 
able Driving Shaft 

A.MONO the ttevcrnl new fentnres In a 
I\ reoputly-lntrfHlueed eleitrle truck 
fnr fuctorv transiKirtntlun, Is a remova- 
lile (Irlvliitc shaft, bh ahuwn in the al)<)\e 
liliiRtratlon 'J’IiIn triK'k makes use of 
a sliiKle reduction worm drl\e The mo¬ 
tor drives the worm thismith a Hexible 
cfuiIiliuK The dlfrereutlal, the worm 
nnd the worm pear are enclose*! in a cast 
steel hoiisitiK A four-piniou dlfTcrentlul 
Is uswl The full ftoatliiK drhltiK axle 
nia\ l>e remove*! without dlsturhlnR the 
wl\*K>ls, for examination and repnlr. No 
welKhr is carried hy the 
drive shaft, and ball- f ^ 


A New Idea in Canal 
Boat Haulage 

S OME time aao we il¬ 
lustrated and do- 
scrllie*! a novel type of 
*>let’tric mule employMl 
In hnullnff th(> barges 
through French canals 
More rpc*'utl,v there has 


Ing through the cHhl<j Xh« Chenean 
tractor weighs 1,,'CIO pountUt and la 
driven hj a lu-horsepower, 500-vaIt mo- I 
tor ojniplctelj enclos*^ In the oMe. Two 
veitJcal wlK-elh rest on the cable and 
supiKin till' tractor, while four horizon¬ 
tal whi'i'ls, arrange*! in two pairs, serve 
to wiueczc the cable and, being driven 
b,v the electric motor, form the tractive 
wheels 

This novel arrangenaent of the wheels 
and the towing cable has been figured 
out to such a nicety that positive trac¬ 
tion Is assure*! under all conditions. 

The motoi Is controlled from the barge. 

It desired, hj wires running through the 
hauling cable. 

Something New in Phonognph 
Motors 

AN engineer in the large electric works 

iXat Fort Wayne, Ind., Chester I. Hall, New gaa stove developed in France 

has developed a motor to be used on pho- economical 

luigraphe, which meets all the require¬ 
ments and which preaents several inter- eliminated. The lower bracket supports 
csting and novel features In design and a governor which Is gearsd to the main 
oiieratlon. shaft hy a worm gear. 

The motor is a small iuductlon motor. It was found quite dUhcnlt to elljni- stove has il 


the standard practice, this new gaa 


lew hot similar to those used as the nate the noise caused by the magnetic 
tire power of Induction watt-hour me- bum, due to the sixty-cycle circuit, but 


of a rotating element 


* accomplished by a prpper de- beating chamber, s 


Ing chamber lined with refractory bride. 
Openings are provided at the top of ihe 


► the shaft of the turntable sign of the suiipi'rtlng brackets an<l can be heated. In this manner the calo- 


r is formed of a ring of ctqiper vtliration In the motorboard Itself. 



Induction motor for phonographs, shown bottom side up, and the elements of this novel motor installed 
typical phonograph cabinet 


■ Oheiic.in sjstem of el*'*'tric haulage, 
nil ih now In iis(> on the Snlnt-Mau- 
[■ rnnal and which so it Is reported. 


about d liichos inside diameter, and 


Till* simple coostructloi 


t 1% Indies wide, supported from parts—two only, t 


» tiirougb a shifting bearing friction, all r 


■ field produced by field colls niot*ir 


I of rle* generated by the gas flame are not 
jiermltted to escape directly Into the 
kltdien, but are di- 
B9 rected agatnat the pots 

and pans and thus 
^ Y made to do useful work 

One burner serves for 
Wind three or four pots 

^ and pons in this novel 

.^cordto arrangement 

J ^ ^ cioAwi FireMtac Be- 

ttSST* t® Shniilwf 

_ I N order to facUttate 

or installed in a * **“ pressing of 

(<l(ttbes in the average 
household, Jlas. H. Me- 
Ing Manemln of Wllmer, Texas, has In- 
■t— vented the simple device ^wn in the 
the a<'oompanylng Uluatration. Pressing of 
In men's suits, ladles’ coats and autts, serge 
the and other heavy dresses, and other gar- 


ivound on lamlnntetl magnetic circuits on!.v hy the life of the insulation 
rhus, since the revolving element la dl- If the claims made for this phono- 
rei ily fastened to the main turntable graph nuitor are snhaiuntlated In actual 

<hHft all necessity for high speed gear- practice, It appears that this InventUm 


life that Is probably limited ments In general Is brought about merely 


r friction drive is entirely 



marks a distinct step forward in the 
phonograph art. Heretofore It has la»en 
well-nigh Impossible to obtain a truly 
silent mticiianlcal or electric motor, due 
to tlie fact that the high speed driving 
element has had to be gearsd down to 
the 78 turns, more or less, of the turn¬ 
table. 

A Gas Stove Tkat Retains 
Its Heat 

O WING to the high price of coal In 
France, illuminating gas is so 
costly that consumers are endeavoring 
)n et'ery way to curtail cOnsumptioB. In¬ 
deed, the dty of Parte recently held a 
fuel'Stiving exposition, to which mann 
farturiTs and Invebtors of stoves and 
cooking devK'es were fl»vlt«d in order 
that they might make their devices 
public, , I 

The accompanying lUustratlon slwws 
a new type of gas stove which sttraeted 
no little attention and was the subject 
of Yaytirabie comment at the,fuel eg- 
position. It appears to give a ramark- 


by placing a jdece of heavy wet ducking 
over clothes and renting devlcs tberceii 
Current Is then turned on, and the 
weighted electric heater left In place un¬ 
til the duck is dry. The pressing calls 
for no further attention, so that otttsr 
household duties may be attended to 
while the clothes are being pressed 
into shape. The device weti^s but Six¬ 
teen pounds. Is provided with handles, 
and measoces 10 fay IT Indies. 


WaiiAtdd sk^tte kgatit'j 
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of ifv i* iMWtod. «iAtle the Mirta 
for e icwoe itHt. Fottc at thetM do the 
drUliqsv lifre tiihe ««r« of the boiidlii«, 
one flacee the 'Ibootiec" erlrec which con- 
n«ct with tile MOMe of ea»ent, and each 
of ih* eani hee tta operetor. Svta «o, 
thi* 1« filae HMD fower then are demanded 
irhen dcaQof With the aame taak br the 
^iK>re ceneTdl taethod. 

Wlmt 1« «>*o dectdedlr auggeadTe, the 
alr-drtvw Mttti M« fetnid to stand np to 
■terrloe Wttll ‘ttes fre^nt replacements 
and a sBMdlMt >w»ber of breaka«ea It 
Is su^omattshlr said that in the case of 
the baod td«d not hum than 14 holes could 
i)e driUod on an average with a altkgle 
drill, vtaeMM the far better performance 
of t^ pnetttoattc apparatus means a sav¬ 
ing in drina,-ls the ccnree of a day's work, 
of aomedblnff Uke |6d. JU a matter of 
fact, the h-car eqnipiment drilled 1.672 
holes In the course of 7^ hours, and the 
single-car MM has made 780 three-elghth- 
Inch holes daring a span of a trifle more 
than honra. Indeed, neither of these 
Ixindlng outfits Could operate to capacity, 
for, on the oocoslOBa referred to, they 
were hampered by the slower advance of 
the ralt-Uylng crews. In this wc see the 
tables turned. 

Pnsfnnatie andiancea are likely to do 
stUl more In the way of speeding up rail 
laying and making or mulntaliiing the 
roadbed Ui a fit condition for heavy trafflo 
That la to say, alr^lrtvcn wrenches are 
admirably anltad for screwing up and 
tightening track botta where the rails 
ure bomtd together by flab-plates, and 
once the rails and ties are in place, the 
imenmatte tamper is of marked value in 
packing the ballast about tbe sleepers. So 
much soperior is tbe alr tamiier's work 
over that of the usual pick that an expert 
cnglDe driver has deciaretl that he can 
tell Instantly when he Is passing over a 
haud-tamped or a pneumatically-tamped 
roadbed. Tbe Utter, so It teems, gives a 
firmer support to the speeding train. Not 
only that, but the workman doing tamping 
with the pneumatic apparatus can accom¬ 
plish more with less bodily stress In 
part, this U due to his being able to hold 
iiu easy upright position, white when 
tamping with a pldc be must bend over 
iind ke^ hta nose pretty dose to the 
ground, 

In conclusion, the portable compressor 
plant for railway work Is equally useful 
III furnishing motive energy for pneamatlc 
tools designed to drive screw spikes, to 
■•ore holes In tbe wooden sleepers, to drill 
I broach the rails In close quarters and 
awkward placea, and to operate grinders 
for flulahtng off switch points. In all of 
these services the aim, of course, Is to 
accunipllsh resulU quickly and with the 
least labor permissible. Tbe fact that we 
lioesesa these varlona apparatus is evi¬ 
dence that the roadways of our vital 
trunk lines otin Ije rapidly whipped into 
shape fo deal wlfo the greutly increased 
volume of traffic which they will inevita¬ 
bly lie called upon to handle before long. 


Canada's Big OU Strike 

lOMtblufd from pope 385) 
called it, U noit tullnt^lestlng. OeologlBts 
have kaowB of tbe exUtence of oil In the 
Maekenale dietrict for many years. Par- 
ties who went In to the Tukon by that 
route during tbe Klondike wish used to 
make Ufe oC oil Shale tor building their 
tires, hofi were visible every-1 

where in ^ digmet. but It seenu to have j 
I•ee1;| to for sands that geologists 
looked «s a fowir^* of potential wealth. 
A prwetics^ fielmafoitnttion df tbe value of 
the fon mu msde In 19lfi, when I 

one INbiHRlten stmets was paved | 

wltk fo^Seirtid isWte Kfom'ae hCcMurray 
Itwi lUf^ the war Germany 
niB.k>*nfo«fod W the prepo«ll5on,: 
'tH^w 10 foeortng an im- 
iJu tunsflt of 
A OMaheir of! 


tterman chemists visited the deposits, and 
one of than took out a lease, but he 
died On board ship on hta way home; the 
war followed soon after, and put an eod 
to German participation In the develop¬ 
ment 

The amount of tar sands available for 
reduction is estimated by the experts of 
the Department of Mines at btiUons of 
tons. The hindrance to their develop¬ 
ment has been the scarcity of fuel, twit It 
Is expected that this can be overcome by 
the utilization of nstural gas, of which 
there la an abundant supply at the Pelican 
rapids, on the Maclnmzle, 150 miles soutii 
of McMnrray. An enormous volume of 
gas wag burning there for over twenty 
years, and the Government had It capped 
a year or two ago. The recent advance 
In the price of crude oil has made the 
matter of reduction of the tar sands 
Worthy of consideration. Another use 
which will probably be made of the tar 
from these sands Is as a binding ma¬ 
terial for the coal brlquettug industry 
which the Scientific Research Ooundl Is 
endeavoring to establish in the low grade 
llgultu coal fields of the west It Is doubt¬ 
ful If any practical method of eitra^lng 
oil from tbe tar sands on a commercial 
basis has yet been found, although the 
lalsiratory eiiierlnients have eroatod great 
hope that one soon will lie 

Tlie moat Interesting phase of the new 
discovery for some time to come will be, 
as was the case with the Klondike dis¬ 
covery, the enterprise, romanee, and dan¬ 
ger conm*ctod with reaching the new 
fields. There are M*reral alternate routes, 
as there were to the Yukon, each of which 
has Its advocates and each of which will 
certainly have Its patrons, but since the 
Yukon days a new factor In transporta¬ 
tion has entered the field, and of this ap- 
liareiitly some at least of (he fortune seek¬ 
ers will take mlvsntsge. Airplane naites 
are lieing advertised and several aerial 
transportation eompaiiles are already In 
the field, 

for the present, transisirtatlou will be 
principally by dogsled, as navigation will 
not be open until late In .Tune It Is not 
expected that many will attempt to make 
the journey, however, until navigation 
ojieus At the best, It Is for part of the 
way a rough and strenuous trip, and un¬ 
der winter conditions Is Impos-sible to any 
but the most hardy and ei|H*rienced 
Some of the sourdoughs and bnrdy old 
inushers of British Columbia and Daw- 
mn City are said, nevertheless, to 1 m' pre- 
Iiarlng to make the long overland trek 
from that region 

With Eiimonton as u starting point, there 
arc several alternate routes, each of which 
will no doubt lie tried as soon as naviga¬ 
tion opens Tbe most direct Is almost 
due north, the Athulmsea route Of this 
21)0 miles is by rail, but a portion of the 
road is In very bad condition owing to 
muskegs, and pn-sents difficulties There 
is then a Journey of 285 miles by steam¬ 
boat, to Fitzgerald, The last stage Is a 
slxteen-mlle jiortage to Fort Bmith, the 
head of steumtsiat navigation on (he 
Mackenzie From this point the distance 
Is the same by Whichever preliminary 
route Is taken, or about 860 mites to Fort 
Norman, a total by the Athabasca route 
of roughly 1,500 miles The Peace Rlvw 
route U two or three hundred miles 
longer, Init Is said to be the more speedy 
on account of the ladter and longer rail¬ 
way Journey at the tieginnlng. Tiwre Is 
first-class railway ainximmodatlon to 
peace River, 312 miles; tbenoe the route la 
tiy steamer, with one short portage of 
four miles. In addition to tbe one of six¬ 
teen miles at Fitzgerald, common to both 
-route*, 

MotoriziaK the Rural Church 

(Condfiaod from poffc 585) 
comptished In this change la the foct.foat 
church memborahlp Is constantly Increas¬ 
ing «B the number of rural tffiurc'he* de¬ 
cline. 

With tbe automobile came good roods. 

(Coaffoaett o« page 507) 



o.V. D.” Underwear developed an entirely new prin¬ 
ciple which completely revolutionized aummer underwear 


The "B V. D " ideal of service is expressed ii 
fabric, made in our cotton mills, and In every si 
stage of manufacture — the rwult proper-fitting, comfort- 
giving, long-wearing Underwear—"B V D ” 


"B V n " Slemtui Cioml Cmuh 
Unam iaio (Pat V 5 A > Man', 
h sodutmt, Youtit't it t) thtiult 


Quoiily Ever Maintained 
The B V D Company 


V D Coat Cut Umier 
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^ Ch«rch 

icmtimta from ftttne S6S) 
which aWUl* tt pCWlWe for the farmer to 
iitteod ehnrehea man}' mllee <lietant from 
Ills home with moch Imb Inconvenience 
than be h>d found In attending his little 
eomrownlty church in former times. This 

< hange ha* brought about an lncreaeeil so¬ 
cial life, and ha* made possible flourishing 
community churches serving large popula¬ 
tions Tltoao churches lacking In the ele¬ 
ments which make for a larger and bt>t 
ter social life to the community are 
doomed to disappear, and there Is certain 
to be no great mourning over tholr loan 

1'he Institutional church of today Is 
demonstrating a capacity for work nud 
service never dreamed of In the case of 
ihe old-fflshloncd rural church. It has 
adapted Itself to the soil, and in maiij en¬ 
lightened communities Is serving ns a com¬ 
munity hall or ceuter, where the soelnl 
life of the neighboring country Is devel- 
,il»ed along the moat approver! lines The 
suspicion of heresy which was on<-e at¬ 
tached to the fortunate owner of an au¬ 
tomobile who persisted In riding about the 
r'onntry Instead of going to church has 
long since given way to the realisation 
thst the faidt lay with the church whUh 
had failed to And Its true mlsslmi 

The Important part the automobile has 
plajed In contributing to this change Is 
cxplalm'd by Statistician Raketell of the 
Methodist chnrch in a report Issued sev¬ 
eral years ago, “Almost every farmer tii 
the Middle West," he says, “owns an an 
tomnblle. When the family gets Into a 
lire- or seven-jmssenger car it duds it 
ipilte as easy to go five or ten miles to 
(liurch ns formerly to drive half a mile 
Ixiiiig so. a larger nunil>er meet togethei , 
there Is more enthusiasm, bettor husiiioss, 
iH'fter preaching and a larger sisial life 
i’he effisi Is to shut the door <tf Ilu* white 
meeting house on the hill, Just ns It is, 
under almitnr conditions, to close the 
diwir of the rod school house at the cross 
roads The effect of the antomohlle Is 
lust beginning to tell upon ehurch and 
school house, and 1 expect to st*o fur¬ 
ther material decreases In tlie numiter of 

< liurcht*a and school lionsea ” 

In the State of Iowa more rhiiii 1,2rt0 
rural clinrches have dlsnppenicvi In the 
last twelve or thirteen years, and this 
iiutnlter Is constantly increasing Approx¬ 
imately lO.tSk) of the little white meeting 
houses have closed their dtM)rN In the Mid¬ 
dle West farming l>elt In the last dt'cade, 
iiml rural life experts and churcii lend¬ 
ers do not expect to see this movement 
halt until thouaands of others have 
joined this constantly Increasing number 

The tendency of fifteen and tweutv 
vears ago was to overchurch the average 
rural community. The average rural com¬ 
munity of .'500 had from Ihrei' to live 
churches within Us Inirdcrs and a scat¬ 
tering of small meeting bouses In the sur¬ 
rounding country. It seems a miracle that 
any community, however prosiK'rous, 
could have supported so many churcbea, 
so many of which had failed utterly to 
take root In the soil and apply themselves 
to the betterment of the social life of the 
lountrv. This waste of resource and ef¬ 
fort rwinlred to keep these clinrches go¬ 
ing represented a most Important drain 
upon the more active Churches through¬ 
out the country, and there is no nigret 
la this passing of the old order. 

The old-fashloued church has given way 
to the community or federated church jn 
which all denominations and Interesti 
may gather for religious worship and 
greater social progress The church has 
truly heedme ah Institution of service 
it has given' yoot to what Is known as the 
“com" preacher, one who kmiws and loves 
the soil and who is able to meet the 
farmer on bis own boslBes* level. He can 
talk wm mA crops intaUtgeRtty from 
the pulpit or ta the field and can apply 
the lesMhs «f the In terms of farm 
life- This spirit la enphaslMd by the 
.vouag trtBtrtar who dedarsd: 

Tf l oBtoitbl; talk inUdllgeatlT to the 


members of my congregation about the 
principles of good farming. I am not tit 
to serve them ” This minister left his 
school to spend some months studying a<!- 
vanced farming In a nearby college, and 
he has succoedetl In making his churih 
one of the model rural houses of worship 
of the country. 

Tlistead of moving to the city when I 
their active days cm the’ farm are over,] 
the farmers are finding It more satlsfnc^ 
torv to move up nemrer the community 
ciiuri U as a means of kis’ping up the 
social life devclopi’d under the new 
rc’glme This has resiiltc’d In the founding 
of innny small rural towns, and Is pointed 
to by church leaders and rural life e\- 
lierts as one of the pleasing comia-uriatlonH 
for the loss of thi> old-fashioned church 
The young i>eople who formerly motored 
to the nearhv tlty for the Sunday servUea 
now park their cars before the community 
church, the old wagon sheds having been 1 
displaced in many instances by modem, 
slghtlv shelters for motor curs It is 
hc'caiisc of this tendimcy that the churches 
are not alarmed at the rapid rate In 
which the little white chim'h of the past 
Is (ItSnppeariiig. 

Fuel Conservation Opinions—^11 

(t'oiWiaiifd from pai/t .t«6’l 
Should We Have the Super-Power 
Zone or Not? 

Due atithorlfv, the American Engluoi-r- 
liig (’om)iain, ratloT ipiestloiis the value of 
grouping is>«er iilaiits into single largo 
power groups There are of course, many 
sides to this ciuesti.m While (a.momles 
(HU he clTc‘cti‘d by means uf this grouping 
up to a (S'rtiiln poinl, this point is iiraiMl- 
callv reachcMl under piovent ecmdlllons In 
the huge’ Htatloiis ill MK'h reiiteis as New 
lork, 1'hiladi‘lphlii. etc*, holds this no 
tlionly The grouping would result In | 
long traiismlssloii lines, and some leiil. 
dlfllciilties in dlsirltmtioii Power plant j 
iMinlpmeiit, isaitliiiies this authority t«> | 

opmeiits are so rinild that a pn-sciit mod¬ 
ern large powei station (Ioc‘S not represent 
ilii> last performance when It U complcteil 
at the end of two 01 thii-e leais of con 
slnictlon In the- sc. c-ullcsl siiper-is.wor 
stations tins rcinditloii yyoiild not he Im 
pioved There Is, at the pieseiit time-, iin 
doutiteclty 11 siihslnntlal clc'mcnt of com- 
|S‘tltioii ladween the- largc'si and highest 
types of )ic)wor stHticins that lends engl- 
iic*eis to Investigate niicl develop new 
types of niiparntiis which, to a very c-on- 
sldcrahle extent, would he eliminated by 
grouiilng, 

A similar opinion Is expressed by Mr 
Frank S Frost, Su|icrliileiiclenl of Power 
of the New iirleans Itallway and Eight 
(’onipaiiy He ladleves that with the clc'- 
inaucl for jK.yyer, ns It Is In his section 
of the ccnitiliv, esjyecinllv since the c-iliea 
deiciaiiclliig a rormlderahle quantity of 
power arc wlclely separated, there Is no 
call for so-callisl super iiower zones All 
Stuart CimiMT, .Miiuager of the Charleston 
Consolldtifcal Railway and Lighting Coni- 
pany ol Charleston. S C. cemenrs In 
this view, stating that the super iwwer 
zone Idea will la- a iiroia-r procedure only 
ns the conccntnitloii c.f population per¬ 
mits Thomas A Kdlson states that he 
“does not think 0111 waier powers have 
lieen iitlllzcsl enough 111 i(rc>f)oiit time to 
make* grouping very altriietive," 

So all in all it would appear that the 
negative side of the sins-r-power zone eon- 
trovergy Is hasc-ci on present, rather than 
future, cMindltloiis Several authorities 
tell us that the siiiMT-isiwer aona idea 
will he evolved aiitoinatie-ally as the ncssl 
arises for such a nieasnre Thus as the 
exist of power iircHtm-ed from bltamlnonu 
coal in Individual plants Increaaea, clue 
to tlie exhaustion of the moro cheaply 
mined bltuinlnoiis'coal acreage, it proba¬ 
bly w 111 bocomo more economical for The 
small power planU to dlneontlnua making 
their own power and draw It from laritev 
power group#, or eo-called euper-power 
(OoaHtMted oh pope SW) 



ECHANICALLY Wye re- 

_taming many of the valuable chai- 

octerutic* of the rubber from which it u 
made, Ace Quality Hard Rubber has, 
/n addition, the property of mecbamcal 
hardneM and strength It may be cut, sawed, 
drilled, threaded, turned, sanded, polished, etc., 
much as though it were metal. 

M4nu^ACture^t who hAVC ftpecuit nr«d (or im. 

Hard Rubb^ part* will do well to get our quol 
booi bated on their ipeciiicaUont 



SPRINGFIELD MAUSER RIFLE 


U S •locjc and banrl, 
Ij s Army c^rtriage cal 30, Model 1906 
2000 yard sight, 6 lb« Reflniahed Price S16 50 Ball 
cartridges only $3.50 per lOO 

rraiMls Bannarman Baita, BOl Breadway. N. Y 




If you are not get¬ 
ting the good results 
that come from use 
of 7]vcos Temperature 
Equipment in your 
plant, let Tycos en¬ 
gineers tell you how 
others are. 



Tayhr Instrument Companies 

RocheaUry N Y. 

* a 9r«M Of M*r 7 tmperaluft Instrument 
Jor Lvery Purp*ise ’w 


Do 
You 
Use 
Light 
Power 
Units? 

[Then get the facts about this 

r — Maiti-Motor 

One of the most powerful, small, compact 
gas engines ever perfected Parte reduced 
to smalleet number Absolutely efficient 

Over 200,000 in Operation 

ThU ,1 an sir-ccoled engine Made In one H P 
and H P sUn Egulpped lor battery or mag- 
ntio l^nhlon Eaey to Hart Absolutely depend- 

ir you malcc machinery requirlDf light power 
write ut lor detaile Special prlcaa to quantity uaeti 
Bend ua details of your prablem Our englnatrlng 

THE MAYTAG CO . Dept Z, Newlea, lava 



Underotand Einstein y^r q^at.on. .re 

■■ ■ .. . swenrd, all the ftett you need 

lo know arc explained clearly, in the new book 

EINSTEIN'S THEORIES of ReUtivity and GrsvitBtion 

compiled from the best material submitted by 300 authors in 
Scientific American compeimon for the Eugene Himms pnze of 
$5,000 A concise, iximpletr pieieniilion that will enable anyone to 
understand end discuss "Einstein" intelligcnily 

Edited by J MALCOLM BIRD 

360 pages, 12 mo At all booksellers $2 net By mail, $2 15 
SCIENTIFIC AMERICAN PUBLISHING CO. 

2X3 Broadway. Naw York 




COMFORT MILEAGE TIRES 


NEW RUBBER TREADS 

IWoro SSIlea—Lass Cost 

Comf^ flr« are jelmllt by fac^ory^proc^ 


makera ara built on thoie lire, by high a 
wltb great wearing qualities Not aewed c 
' ‘ soould give teveral thousand mllet aervKo. 

Nbw Tub# FRRB WHh tvBry Tire 
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tieaAL NOTICES 


PATENTS 


1 i^iohrou wlab to Mtent you can 
wiito (ulfy ftsd fRwly to NLuan dc 
Ca for advieo in ng^ to the beet 
way ^ obtaiuing protection. PleMe 
•aad akotohea or a model of your in- 
veotim and a deacription of the 
deviea, expiaiaitig ita opmtion. 

oommunioationa are atrictly con¬ 
fidential. Oar vaat practice, extend¬ 
ing over a period of aeventy yeara, 
enabiee ua in many caaea to adviae 
in regard to patentability without 
any expenae to the client. Our iland- 
Book on Patenta ia aent free on re- 
Onaat. This explaina our methoda, 
torma, etc, in regard to Patoats, 
Trad* Maries, Fo*^ PateaU, etc. 
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MUNN A CO^ Sf'iSJ'ilW: 

WmIww* asBam. MW TMC 

Tsw Bswa«. oncAce. tu. 

-r-- tmmkm WW^ WASIHMCTON. D C. 
M«t asUte SAM rRAMOKO. CAL 


AmpwI fiubeoiiptioa Rates 
Swi^ttfle AMMwiean PobUcatlons 

edsBtiae AjDMtomn (establlslied 1848) 0^, 

StflsaUflc Ajnerlcan' Montbly (establUhod 

1878) one jfsar.»7.00 

Poatsae prepaid hi United Stslee and poeeee- 
thma, Mexico, Cuba and Panaina. 

Feeelae Fee t —« 

Sdentiae American 11.80 per year additional. 
Scientific Amortcan MoaUrly 7lc per year ad- 
dltlenal. 


(orstfB eountrlee. Inetudlng Canada, will be 
(nrnlabea apon appllcaUou 
Bemlt by posUI or expreea money order, bank 
_ draft or efaseX. _ 

GUuiiieii Adyertisements 

Advertlsliix In thla colitinn Is 1100 a line 
No loan tban five nor more thjm 12 lines 
sccepted. Count seven worde to tne line All 
orders must be scrouipanled by a remittance. 

•unNC^ofvoimfl^^ 


P. O, Bos NO nedferd. Indiana. _ 

SAVE a«BL *f» OU. 

inoasaab mlteaae, e e p a e t ty . efWenor: Seorey 
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Fuel ConsenrRtion Oi»inlaii*-4I 

(Coi,fi»u«tf from pope W7) 
aonos Already power plants are being 
located at the mlaea, so aa to eliminate 
the transportation of coal, and serving to 
distribute electric power to the eratwhlle 
! coal cHiusumera over iiulte an area. Again, 
Binall power plants In thickly populated 
sections of the country are graduall} 
becoming substations of larger jilants 
Indeed, there are ample signs that the 
supcr-iiower aono Idea Is gaining ground, 
automatically and without attracting 
much attention, to be sure. 

The Fuel and Power of Tomorrow 

Speaking of new fuels and sources of 
power, It Is Interesting to learn that Cali¬ 
fornian power plants have recently lieon 
offered a new fuel—crude oil realdui?— 
protluced by the oil companies from fuel 
oil by breaking the crude oil down Into Ita 
conKtltuents to a greater degree than has 
heretofore been the practice. The prote 
lem of suitable storing and firing methods 
for this new fuel is at the present time 
being studied Tlie quantity of its sup¬ 
ply is limited, alnce It will be a by¬ 
product from the distillation of crude oil. 

Several large users of fuel are watch¬ 
ing with Interest the development of ts>w- 
dered fuel and colloidal fuel, which la now 
going on: but It la dlfflcult to obtain a 
deflu I tu opinion ns to the probable future 
of these fuels. 

' Lignite, even of the low grade North 
I Dakota variety, will undoubtedly lie more 
generally used In the near future, we are 
told by other Butborlttes Heretofore 
stoking equipment had not Ikvii develojicd 
^ that would burn the lignite satisfactorily, 
but the advent of rei’cnt automatic stokers 
has jirovldetl a meims to utilize this cheap, 

. low grade fuel, and an Increased use of 
lignite can lie confidently exi>ecfed. 

’ Our attention is dlrec'tisl to the great 
puesibllltles of olituining higher efticiemy 
' front the fuels now useil and the snvlDg 

■ of the bj-products, ns well ns the ex- 
. pending area of uU-produdng sands and 

• shale, also, there arc possibHItlos for 
methyl alcohol and other fuel pnsUicts 

1 Indeed, If we grasp the Idea of certain 

■ authorities oornstly, it would mn^m iliat 
we are only at the disirwny of Nature’s 

1 storehouse, and that we might well learn 
5 first to make the most out of our present 
' fuels before we seek new varieties Tliere 

• Is little doubt but that we shall lie using 
. iKiwdered coal and gnslfled coal in cmt- 

incrensing ipiaiitities in the not distant 

■ future, after first extracting the vninable 
j by-products, thus sulistaiitlBlIy reducing 

the ixist of the fuel by obtaining certain 

■ by-products that are not permitted to go 
I to waste But before much progress can 
’ be made along these lines, the problem as 

II whole should receive conalderablo pub¬ 
licity and no end of study 
r Kdlson suggests that the volcano and 

• hot spring areas in the United States 
' might give considerable power by means 
, of deep bore holes and turbines. This 
r Bibemc, It will be recalled, la In anccess- 
- ful commerciul use in Italy 

But It Is a fact that human nature 
never seeks a definite solution of a prob¬ 
lem until the problem becomea acute 

• Hiere may be exceptions—Germany’s do- 
s velopment of her brown coala la an ex- 
’’ aaiple, a very rare and worthy example. It 
. goea without saying; bnt aa a general 

thing the naera of fuel are contoit In the 
aaaorance that of bitumtnima and anthra- 
eite ooala, of petroleum and the lighter 
olla, of alcohol and of natural gaa, and of 
all the other fuels which we are uaing 
today, there la an ample supply for many 
years to rome. Hence the prevalent Im¬ 
plied attitude. Why worry? 

Faming with ESactricity 

(Continued from yogs AST) 
phase Iron. The connected load la 2S0 
kllowatta, wbldi la carried by aOO kllo- 
watiU of diatrlbattoR tranafonhera The 
maximum uae of eneigy occurred In April, 
1830, when 10,020 kUawatt-honm were de¬ 


livered from the substation to the com- 
pany'a feeders with a recorded maximum 
demand fur 3& 2 kilowatts. 

The housewife shares generously of 
the lieueflts accruing from the application 
of electrical labor-saTing devices on these 
Idaho forms Many homes have be<*n con- 
structiHl without clilmiievs, electricity 
serving the piirjieses of lllunilnntlon and 
heating, ns well as the ojieriilloii of the 
washing niiiihine, sewing machine, and 
cooking appliances Uven the offspring 
of Mother Hen Is warmotl by current gen 
erated from ihe power plani, a cnrboii- 
fllameiit liiiiip being iiistiilled in the 
ehlekon <-oop Kleetrlcally-ilnven jiiimps 
supply wntei to the homes, and the 
farmer hooks a motor to a Jack sJiuft, 
which drives the piimii. cream separalor, 


ing picture niai-blues. ciilTee urns, iH-n-o- 
lators, fans, water heaters, adding ma 
chines, vibrators, bake ovens, slerlllzers, 
air vvnriiiers, and beater jiads are among 
the eledrlcai appliances In use SeveuD 
tier ocnl (if the residents on tins (lovern 
ment projtx't being owners of slice)), elec- 
trklt.v for pumping water to the stoik 
mlnim!'/.es lalHir reitulremonts All told, 
5,1-11 cleetrlenl appllnnees are in use. their 
istpularitv being reiiresented bv n ,'»4 jx'r 
cent Inereaat) witbln twelve months 

When Oysters Are in Season 


shell, the “Bine Points' fror 


shells, tabb-H or stalls in 
lieing assigned for the 8e|ii 
lugs The wnlei iinslueti 
to the tables bv wbeelbai 


fore the table, nisin wblih the sbell fish 
tumble from the deseendlng movement 
through slanting chutes Blis'ks are ae- 
eesalble for idacing the oyster for open¬ 
ing Skill and muscle power are rtsjul- 
sltea for shucking A mil ten Is worn 
on the left hand to avoid eoiituct with the 
knlfeil edges of the shell, the hand of the 
ataueker moving with Incredible siiecd A 
knife Is ustsl III prvlng the shell Hjiart 


tents are deisisltvsl m a gnlvunlzed-lrun 
container, while the shells gam admit¬ 
tance to a trough in the shucking table 
whence they are transported for concen- 
^atlon by a ims-banleal carrier. The 
meat of tin- fish may be tlicn robbed of 
ita excess fluid by iierforation. In small 
oyster houses the abells are depositevl on 
the floor alongside the ahuckcr and later 
removed In wheelbarrows A movable 
wooden atall, 18 or 20 inches wide, quar¬ 
ters the operator and jirotectB him from 
the nceumulatlng mountain of shells Dur¬ 
ing the season of 1918-1820, shuckers were 
paid from thlrtv-flve to forty cents a 
gallon. 

Once deprived of their shell enclosed 
home, the meat of the oyster Is placed on 
waahlng tables Simple In construction, 
these units are made of galvanized Iron, 
maaatirlng 5 feet long and 2Vy feet wide, 
and supported on a wooden framework 
Water drainage la effected through a per- 



oll tnglDes, It !■ your guuwntM of dcyMuidable 
low-co«t power End unfkiHng oervice Bures •up’ 
(rsde of fuel oil. 15 to 100 H P. Write tor catalof 

THE BESSEMER GAS ENGINE CO. 
14 York Stroot Grova City, Pa. 

BESSEMER 

OIL ENGINES 



BEATS I 6 e BASOUNE 


InoTMMa Fewar mmI MUms* 40% 



MR FRKJTIOR OAEEURET OReO . ... 
isat i.Rios aw—« at»«»s,aaia 










Wi 


ELL 

DRILLING 

A Paying BuBtness 


For Guiumiths, Tool Makers, Ex¬ 
perimental & Repair Work, etc. 
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•vriny. Arru^ (or 
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lower floor Here, two wnshlnjia are 
them, not unlikely compresBed air 
br'Injt blown from pljieB through the water 
•ontaliiiiiK the prmluetB of the Obeaaiioake 
Say 

Oyster ennnhiK aa an Industry has de- 
veloiied rapidly within reeent years, 
eannerh*e being in operation In naltlnn 
OiBircIn, Mississippi. South Carolina, 
North Carolina, l-oiiislana and rioHdn. 
maintain 18, 16, 12, 7, 7. and 5 canneries, 
respectively Not nnllke 
houses, canneries have wharf frontages 
where the products of the waters mav be 
eonvenlentlv unload(“d Huge tubs or 
liuckets are the reeelvlng containers, these 
being diimiKHl Immediately Into ears 10 or 
12 feet long, made of Iron strips, fashioned 
like baskets The ears are nioted 
track into the cannery, some of these di¬ 
minutive trains earning ir> cars with 20 
liusheTs of oysters to the c 
terminate at a junetion of rectangular 
Iron steamers, which accommodate threi' 
units simultaneously Steam Is passed 
through them for thns> to ten mlimles 
'I'he train load Is inovetl to the other end 
of the steamer, where the oysters are 
opemsl directly from the earn bv .sbuck- 
ers A metal bucket, suspended bv a 
hook from the sble of ihe <nr. Is the con¬ 
tainer for each shueker These buckets 
are iMTforated, admitting sis'jmge of ex¬ 
cess Ihpior A knife is used In separating 
the shells from the meat, an easy task 
after the sleam has lieen nindled When 
a bucket has been ItJled, the oysters are 
weighed, the slnicker receiving pa.mient 
H( cording to weight Prom the weighing 
scales, the shelUsl pnslucts are washed 
two or three times in vats or on tables, 
whence they are eonveted to a packing 
table Structurally, this table Is of wood 
and Is 12 feet long and 6 feet wide at 
Its widest area and H feet wide at Its 
narrow portion Women and girls do the 
packing, empty cans being available from 
Isixes locaKsl near bv The cans have a 
eapadly of three to ten ouneea. A belt 
carries them along a trough under a 
leaking pipe from which hot brine Is de- 
poslteil In the cans The same belt forms 
connection with the capping machine, tlie 
latter crimping covers at a rate of 
cans to the rahinte Having tacitly said 
gisKlbyo tn the cupping machine, the cans 
are cornered In roomy clrrnlar Iron bas¬ 
kets, four feet across, and lowered Into 
a cvlindrlenl metal processing tank Tho 
cans are subjected to atoam at high tern- 
[K'rafure, sliortlv t>elng removed and low¬ 
ered into a circular wooden tank or cooler 
Uuiinlng W'ater is the cooling agent. Bas 
kets of cans are wheeled on tracks to the 
labeling and jmeking room, where labels 
lire pasted, and forthwith the finished 
product Is packed In Isixes 

Crusbeil shells are relished by chickens, 
the prisliKt first being dried in a dlreef- 
heat rotary drier The percentage 
moisture in the shell Is the determining 
factor as to the degree of heat to be 
applied—the greater the moisture content 
the higher the temia-rature. The regula¬ 
tion of the latter Is aU-importaiit, aa the 
shells may he deprived of their virtue by 
cxi-esslvp heat A crusher Is used for 
pulverizing the material, a revolving 
screen seimrathig the crumbled material 
with resiH’ct to various grades. Oyster 
shells, as rond-buildlng material, may ho 
partially crushod or placed 
ways In their entirety, letting the abrasive 
action of traflle do the work The exces¬ 
sive acid In farming lands may be relieved 
by lime produced from (rtiells. They are! 
burned In a kiln, the interl(» of wUdi ls| 


■ I The pnsliict is permlthsl to sir 

I slake, Ihe lime being sold for #8 a ton 

A Stride Forward in Electric 
Welding 

iConUnuad from page dSP) 

BO giHsl. but now for the r<-ally distinctive 
features of the pri« css—the agcodcs pro¬ 
vided to get rid of ImpurltJes and to pro¬ 
mote deoxldlzatJoii while shielding the 
Iiienudeseent deposited metal from contact 
with the air. The welding wire, no mat¬ 
ter what its eomptisltloii. Is Immediately 
siirrouniled by a jacket of aliimlnnm, and 
ontshle of this Is an envelope of blue a»- 
N-atos In the flame of tho arc. the alu-, 
milium eorainingles with the material of 
the melting rml and cleanses It liefore that 
metal Is eondenseil and deposited at the 
jKilnt desired, and at the same time the 
fiisM asbestos forms a cloaking slag 
which remains atop the acenmiilatlng 
metal This asbestos layer holds the at 
ino.spbere at bay on one side and chw-ks 
the eseniK- from lieneath It of the mo¬ 
mentarily vaporized carbon, sllleon, man¬ 
ganese, etc . which may characterize the i 
stwd's make-up Thwe siworal aetloim go 
on autoinatlcnllv, and the welder has only 
to guide the electrisle and to bring the 
oi)erntlng current Into service at will. 
'ITie asbestos slag Is easily got rid of; 
when the weld has chilled because the 
stuff Is brittle and readily detached by a 
hammer blow 

It seems that the quasl-arc weld re¬ 
quires less deis)slte<l metal to produce a 
satisfactory Junction—a little more than 
half that found In the run of welds; and 
of the elei-trode metal during 
welding are upon a slinllar scale The 
Blue of the quasi are weld under impact 
and alternating stresses Is equal to more 
than 7(S jier cent of the strength of the 
plate Joined by It. Other arc welds have 

relative value, compared with the origi¬ 
nal plate, of upwaitl of 30 per cent Fi¬ 
nally. the quasl-aro weld can lie made BOj 
I>er i-ent more quickly and Is no more ex- 
Iienslvc than competing arc-welding sys¬ 
tems 

Fixed Stars That Are Not Fixed 

(Continued front page S90) 

Harvard procedure of superposition. And 
not only does It differ from the Harvard 
method hut also from that used by I’rof 
J C Kaptevn in the measurement of par¬ 
allaxes Professor Kapteyn photographed 
iilMiii one and the same plate the same 
field at Intervals of a half or a quarter 
year He then measured the intervals be¬ 
tween Images of the same points of light 
Naturally, the bulk of the points showed 
no displacement—only those which had 
really moveil Tlie stereocomparator bas 
the advantage of attracting attention; 
only, us we have B»>en, it attracts the eye 
to too many objects The application of 
the ndiTosixqie to the jinlr of platea seen 
as one In apparent association with mo¬ 
tion ghes effective results In advance of 
those got bv any of the methods of su- 
lierposltlon and In advance of the sln)p4> 
stereotximpa rator. 

The blink mlcroseopo views only one of 
the fields at any given Instant, but the ar¬ 
rangements are such that there Is a rapid 
alteruatton from one field to the other, 
back again and so on. Here Is where the 
“blink" comes In The shutter Is so ar¬ 
ranged that It may be rapidly operated to 
cut off the light from one field and si¬ 
multaneously pass It from the other and 
to make now this, now that, the field act¬ 
ually before the eye. When this Instru¬ 
ment has mounted two reixkrds of the 
same field that are absolutely Identical, 
the rapid operation of the blinking de¬ 
vice serves to produce simply the effect 
of seeing one record In a fixed poeitlon. 
Ttoe flitting from one to the ol^r is ooti 
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(Uscemed. Tbd f8We l»indjfla of i&v^, 
ology Ik invoked here as to the movim 
picture projection camera, Xn Image im 
pressed upon the eye Uaiws an lostam 
If the Image is Withdrawn, Tvlttiout vJsii.i, 
movement, and tlien presented again, als, 
without visible movement, the eye la none 
the wiser, provided the Interval between 
presentations Is mifBeienOy small. The 
old stimulation of the optic nerve persists 
and during Its perndstcnoe a new stimula¬ 
tion Is effected In the blink apparatus, 
wlille tho two photographic records are 
actually separated, this le not the effeot 
on the eye. It sees both aloaig precisely 
the same line of vision. Light passes from 
but one record at a time Tho abutting 
off the light and the permitting It to pass 
fail to Inform the eye that a shift of ob- 
jeot lias tieen made. Now, if, in the mi¬ 
croscopic fields, which are naturally 
much smaller than the fields of the photo¬ 
graphic records, one stellar image dif¬ 
fers minutely from another, both being 
of the same object, the rapid alternation 
from one field to the other will produce a 
quiver, if the displacement be small, and 
'ft Jump If It be large. "Small” and “large” 
here mean relatively to the small fields. 
Tile mlcroecope may lie shifted so as to 
have Its field iiass over that of the photo¬ 
graphic record. In this way the whole of 
the latter may lie examined. Of oourue, 
the displacement may, as already inti- 
matpi!, la- tof> small for the power of the 
microscope The usable power of a mi¬ 
croscope depends largely upon the amount 
of light thrown upon or'pasBlug throngb 
the object nnder examination 
Tlie principle of operation of the blink 
mteroscope may lie understood better, pe-r- 
haps, with the aid of a diagram. In the 
figure, r, and T, are the photographic 
records taken at different times. Light 
from r, Is totally reflected from S„ passes 
through the microscope objective Q„ and 
is reflected totally again at 8, Similarly, 
light from r, Is totally reflected at 8, and 
pawes through the mlcroecope objective 
There are two glass prisms, e, and p,. 
united along the surface Bb a half-trans¬ 
parent stiver film. The light from P, Is 
panted through with the same Inteualty 
that the light from P, Is reflecied. There 
U no especial difficulty, it appears. In pro¬ 
viding for Identical Intensities. Whether 
tlie light comes from P, or P„ It pasaee 
through the microscopic field determined 
by the opening B and on into the ocular O. 

R«-Covering the Cables of the 
WilUamsburg Bridire 

(Conflaned from page SBi) 
from the cables, the latter are opened up 
by driving half a dozen wooden wedges, 
placed evenly around the periphery of the 
cable, until they reach well Into tte cen¬ 
ter The cablsTdi then thoroughly sat¬ 
urated with linseed oil. The next step 
la to compress the mass of wires Into cir¬ 
cular form by means of a powerful clrcn- 
lar-hlnged clamp provided with a hydrau¬ 
lic Jack, the total pressure exerted by the 
clamp being about thirty tons. This dons, 
the workmen place around the cable, doae 
up against the clamp, a M- by 4-lndi 
band which Is bolted in place. As soon as 
the band has lieen bolted up, the hydrau¬ 
lic Jack Is released and again applied at 
a point a few feet dUtant These bonds 
remain In place until the wire winding 
reaches them, when they are auccetslvely 
removed. As the winding progresses, the 
wrapping wire Is painted—four coats be¬ 
ing applied—successively. This eompletes 
the Job. If the cables are periodically 
painted, there Is no reason why they 
sfaonid not be as endurtng as the pyra- 
mldo. It should be mentioned that the 
roovement of the winding maohine along 
the cable U due to the preesure of the 
new wire as it Is forced Into tHaoe acalast 
the wire which Is already in place. The 
work is being done ander the eupendalao 
of 8. Bamburger, O. IC., to wbotn we are 
Indebted for courtaalea dotliic fha prep- 
aiiatiou of tMs artkia. 









Th* Proof: 

Thalifa ofafdtad insulation like Aa- 
baato-Spongs can ba conaervativaly fig- 
nrad at twenty years. A suiidard 36 ft 
car carries 1660' of 8* and 1680' of 4' 
pipe insulation packed inside the 8*— 
thickness 1 With steam pressure at 
100 lbs. and air temperaiura at 70“ the 
afflciency of the 8* is 90 3 < and the 4* 
la 88 9%, thus saving in 20 years 37,100 
tonsof coal or 742 fifty-ton cats. Savings 
on Johna-Manville 8S % Magnesia can be 


s 




This one car of insulation 
will save 742 cars of coal 


▼ V insulation, you don't have to won¬ 
der what they are going to do with h— 
you know that they are going to do the 
very thing that this country so badly 
needs: Save Fuel— and what is et^ually 
important, you can know exactly how 
much fuel they will save—for the hit-or- 
miss stabs of the old “pipe covering" 
days have given way to a modem science 
(rf insulation by which anyone can pre¬ 
determine his saving and apply these fig¬ 
ures to his costs whether it be for power 
in the plant or heat in the home. 

If coal were dieap and easy to get—and 
insulation were expensive and hard to get 
-then bars steam surfaces orplain pipe cov¬ 
ering might be countenanced. Butlntimea 
like these, iNBtTLATION is a vital thing. 


It isn’t difficult at all to find the bast 
losses through pipe covering you may 
have installed in the days when you didn’t 
need to get down to brass tadka in saving 
fuel Such figures compared with Johns- 
Manville chans will potot out the difiEar- 
ence between what heat you now sava 
and what you can save ih^gh the most 
efficient commercial insulations obtahv 
sble — whether it be Johns - ManviUa 
85% Magnesia of the molded type or 
Asbesto-Sponge of the strong bufit-ap 
Felted type. 

Figures shown at the left give avidenoe 
of the minions of dollara saved anniiaUy 
by Johna-ManvBla Inanlatkw Berries in 
not only daterminlng the innlation that 
ia right for you—but also in applying it 
for you in tna right way. 


JOHNS-MANVnXE, faM.. Madtoaa Arw, at 4Ul SU New Yeili Otr 

SrMtfU* to M Lmrw CMto* 

torCMiHCUtNAl)lJUIJ0ttO4UHVlUSOQ.Iai.f^ 



ohns-Manville 

Serves in Conservation 
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Co-Ordinating Our Waterways 

I 'l’ uiiiniit li(j (U‘iii('(l (liHt Niituri.’ Uns liecn lavUb In 
till' [iroviMldii of iiavlKiitiU- wntci whvk ou tb<- 
Nortbcui Conttm'ut, it in tiiuallv ccrtiitn tbnt no 
Iiroportlonnlt' iiilvHiitnKc Iimn Ik-cm tiikon of tliouc fiictl 
itloM, not nt lea«l durliic tlu' pni of tlu‘ stoiun railroad 
and tbo motor tnuk I’rlor to tlie tiito of riiliwuvs 
tho fiooplo of MiIn comitr^ wore drhon to tbo iinp of our 
navltfulilc rivorw and iMliiiui ^^nllTN b\ tlio slii'or foroo 
of lu'ccHsltv, ’I'rflM'l b\ HtcnmiMint van fiiNtor and 
rtiPH|M'i than tniNol bv tiu' wlon Rfui;i’''oiii li and tlio 
linuliotiiiK fndiftil wHK<m 'Id a limitod ovtont tho 
national watorwinn wore iliiKod up li\ uuiuIn of nmnll 
Nino and somo of tbi'wc, in Hpllc of tlndr Hliallow doptli, 
domonstniti'd tlicir (npiKiti for tin' optmlint up of 
hpiirtady aattlpd and luidoMdopiMl (•ouiUr\ to nuc-Ii a 
markf'd doKri'p, tliaf It N liidi'cd ■.priirlhlnk’ that oiir 
canala should liiiM' liiHimio Nlakiiaiit and ultimately 
pasNcd Into the Umbo of dlsiardial ulditlex 

'I'he inoKt ambltioiiN and am i('nsfiil anioilK Ibeae earlv 
oniinl ajaletiia was that iindiTtakiiitt, atiipendons for It* 
time, of llnklnc the (lienl 1-nkea to the Atlantii tb-ean 
In means of the ICrle I'liiial, or ‘‘('lliifon s iMfeh," ns 
It was doubted In Ihi doubters <if that eurh ^\n^ 
He Witt Clinton, bo\M‘\i‘r, bad ImaKlnation Msion and 
eoiiruite, thoiiKli in IHL’,'! wben, as jiart of tbo cnenio 
iilea artendiiiK the opeiiiPK of the (anal, be sailed 
down N('w \ork IbiT to Sandy Hook and einidled a 
(essel of fresh water lironitlU from Hake Hrli' Into the 
salt tirlne of |lu> Allniitb, it is llk('lv that even be with 
nil bla falfii. Utile dreauusl of the enormous advantaRi’s 
which the eonipb'lial eniial was roIiik to eonfer, not 
only npcm the I’orl of New ^ ork but upon the whole 
territory traversed bv the Canal 

'riien enme the rallroada with their more speedy 
and cheap('r system of trnnsiiortatlon, and gradnall.v 
and inevitably the Canal stiffen'd from neglect Our 
forefathers of that dav aiiiiarentiv fulled to grasp the 
lesson which had been taught by the Kile Canal, other¬ 
wise flic'V vvoulcl have steadily improved and enlarged 
their svstenis, realli'liig us the engUioers on the eon- 
tlueiit of Kiiroiie have done, tlmt a network of etinals 
Is the natiiral complement to a svstem of railways 
'rodiiy we have In the rebuilt and enlarges! State 
liarge Canal a svstem which Is enpahle of moving 
twenty nillllon tons of freight during the navigation 
season It forms a niitiiriil outlet for a coiislderahle 
slinie of the gieat iiniouiit of freight tratlic from the 
.Mlddlewesteni States, vvhleli is carried hv rail to the 
ports of the (irenf I,likes and hv water to the western 
terminals at liuffalo Of grain alone, from '"S) million 
to Ilk) niilllon busliels lire rcndved In ItnfTiilo each year 
for export shipment, and of Ibal nmouni, six million 
bushels only were moved tliiougb the Marge Cniial in 
any one year of its prosisTlIv 

.Mlieh has to lie done before llie Ciciiiil can fid/tl Its 
purpose ns a link between lake .ind oceim tiatlle 'I'lie 
present Is the psvchologlrnl moment foi develo|)ing 
waterway trntUc to Its fullest cnpaeltv foi the liigh 
exist of trnnstiorliitloii liv tlie riiilnmds and tlie heavj 
(xmgestion are factors wide ti slionid luovi to be very 
helpful In diverting Its legitimate sliiire of freight 
transportation to the Cimiil A movement Is now afiHif 
under the nusiilees of the Middlewesl (Ireat Hakes, 
Hudson Itiver and Atlantic Association to develop the 
neeessiirv terminal laellitles at (ireiit Hake and Atlnntle 
ports, and to secure the cohiierntlon cif the operators 
of oca'an-golng vessels with Inland waterwnv inlerestR 
represented hv the State Marge Canal and the Great 
l/Hkes slilpping Interests, so ns to slimiiinte a Hiroiigh 
bill of lading movement If this ran he brought nhont, 
a maniifaeturer loented on the Grf«f Hakes, on the 


State Barge Canal, or Indeed, on any inland waterway, 
will he able to ahlp hie goods by means of an all-water 
route with a through bill of lading to a foreign port. 
I'liis Ik a most praetlenl movement, which should (x>m- 
mand the support not merely of the shipping and canal 
Intereafs themselveB, hut of every commercial body 
throughout the territory that la served 

The “Mystery Towers** Explained 

W ITH the passage of time the greater Mcerets 
of the war are gradually lielng disclosed, a 
case In point living those enormous con¬ 
crete sinictiires which were luillt on the English side 
of the ('hanuel for a pnriMise which was most care¬ 
fully (xiueenled as long as the war lustcHl, and Indeed, 
was known to n very few for a long portevd after the 
Arniistlee A deseriptlon of the launching of one of 
these was given In the Sc rt-vrinr Avikkican of Oetolier 
Id, 11)20 It will he reineinhei-ed that the towers were 
iMilIt on the foreshore and were laiiiic heel In the regula¬ 
tion fashion nt high tide They were circular in plan. 
With 0 nnuiinuni diameter at the base of alsiut 200 
feel, and they were Mime 2.10 feet in height The wlude 
thing (sinstltnlecl a huge, hollow, mouolithie mass of 
great weight and strength 

Sja'cnlatjon nuliiriillv was rife as to their imriKise. 
and in this rcKpeel they shared iitteiitiori with the so- 
cailed • Hush Flufeli" ships themselves Generally and 
fsipnlarlv tliev were supposed to he Intended ns forts 
which were to he tioiited lo tiosltlon and sunk tin 
til thev lestcxl uisin the sea bottom. leaving a siittl- 
elent portion of the npiier stinelnie exposed to soiwe 
foi the mounting of heavv ordnance Now, however. 
It iipis'iirs that these two were onlv n pair out of some 
score of similar towers wide h were to he liullt, and that 
their purpose was to assist In ahsolufely closing the 
English Channel at Hovel against the jaissage of siih 
marines Thev were to Is. llonted out mid sunk at 
intervals ol .1 mile, and seive as aiiehornges foi verv 
heavv ilialn nets which were to he stretched from 
lower to towel Their lielghts would have varied 
according to the depth of the water, and the tops of 
file lowers lieing clear of the waves, were to Is* used 
ns emidneemenls for hiitterles of guns 

Thiiig.s were done on a big scale during the war and 
(s'ltaliilv this Scheme toi alisuliUelv shiittnig up the 
Chmiiiel was ope of the most lunhltlous It would have 
cost II piettv iieiiiiv liv the time It was cximpleted , Imt 
considering tlie great stiategleal advantage of forcing 
suliniariiieH to (inss out and return to the North Heu 
iironnd the north coast of Scxillaiid, the venture would 
have lieeri well worth Its great cost 

Our Railway Mileage 1b Shrinking 

I K iinvone had dared to piedicL In 11)12 or nt any 
time in the prcbieding sevent.v-tlve vears, when our 
railroads wore weaving tlielr net over the land, 
that a dav would ixime when that development would 
cease and a positive shrinkage In the totals would ai)- 
I>eai, he would have lieen laiiglietl out of court Yet, once 
more it Is the nnexiiected that has hiip|M>n«xl, and sta¬ 
tistics compiled by the Kaihray Ayf show us that rail¬ 
way construction has his.n reduced practically to 
nothing and that the verv slight addition of 3M miles 
In 1020 has la>en more than wiped out by the fact that 
71.3 miles of line were nhnudoned and that on 240 miles 
of this the track was actually taken up This gives a 
net loss ill 1020 on the whole railway system of about 
400 mfles. Going back to tweuty-flve years ago, we find 
that III IWH there was built 1.420 miles of new line, and 
that the yearly record rose until It reached 6,02Q miles 
In 1002, an Increase which probably will never he sur- 
pasHed In the future From 1002 there was a decline 
until the annual total reaehed about 3.000 miles, which 
continued for the years 1011 to 1013 The Influence of 
the wai was qnleltly manifest In slowing down new 
constmctlon, and In 1914 there was a dmp lo 1.1532 miles 
of new line, and In 101.3 to 032 miles, with a rise to 
1.00N in lOlfl From that time there was a steady 
decline to 0.30 miles In 1010 

Because of the fact that the existing railroad system 
IS hndiv in necxl of reconsti notion—some of our nhlest 
experts have stated that It will take five billion dollars 
to bring the roads up to perfect eoiulltlon—It will proli 
nblv be several years before any marked aetlvlty In the 
building of new roads takes place. On the other hand. 


It Is certain that when condltHms have come baok to 
normal, there will be ushered in gradually • new era of 
rtiad building to meet the Inevitable expansion In popn- 
latlon and industry. This eonstruetlon will be cmaflned 
to developing the existing roads by the building of 
Intercxmuectlng linos and feeders to the trunk lines 

Words of Wisdom on the Shipping Problem 

HEllE is probably no subject, unless It be that 
of Ueparatlous, upon which so much has been, 
said and written and such diverse solutions 
(iffered as In respect to the problem of our Shipping 
Board policy. To our thinking, the best summing up 
of the situation is that which was made by Jamee A 
Farrell at the recent National Foreign Trade* Council 
Convention In Cleveland, Ohio 

Ivooklng at the matter broadly. Mr. Farrell laid his 
linger at onee on one root of the trouble when he said 
that the present conditions are the outcome of hap- 
liasard efforts to deal with a problem which from the 
very first called for a settled policy and a well-deBued 
purjiosp To liegln with, for a perlcxl extending from 
the Armistice well into tlie year 1910, there was an 
opiiortniiit.v to (lispose of a inige portion of the fleet 
nt prices hearing a fair ndntlon lo a moderately depre¬ 
ciated cost 'I'hat was the time, our readers will 
rememher, when a hona fldr offer was made to purchase 
the “lA'vlathan," a deal which would have gone through 
evcx'iit for the spiteful opisislthm of the Hearst iiaiiers 
and certain other Influences of a strongly nntl-Kurofs^n 
flavor riipough not taking advantage of this oppor¬ 
tunity, the Government, says Mr Farrell, “missed Us 
iiiaiket," ami. It Is osiimated. lost a chance to reallao 
at least 300 million dollars, this sum representing the 
difference In the market value of the tonnage which 
vxmld have la>en sold at that time and the value of 
the same slilps teslay The Shipping Board fleet cost 
over fhres’ Idlllon dollars, and the ciuestlon of getting 
rid of these ships by sale Is hiiiniiereci by our jaTfectly 
imtiossllile navigation laws Wo are told, moreover, 
that even a teiniKirary Improvement in ocean freights 
vvoulcl fall to iihsorh the world’s Idle tonnage In less 
than three years Aiiproxlmntely seven million tons of 
the world’s carrying capacity Is laid up cnit of a total 
of Ik) million tons, of which five million tons Is not yet 
completed 

In Mr Farrell’s opinion we have to recognize that 
the policy of the Shipping Board of endeavoring to hntid 
up trade routes from every Atlantic, Gulf and Baclfle 
IKirt to practically every jairt In the world la ex-pen¬ 
sive, and, under present conditions Impracticable He 
tielieves that a partial solution of Shipping Board dlffl- 
cnlties would Ik- to lay up n considerable portion of Uk 
tounuge nrifl wlthclrnw from all hut suiKTvlsory activ¬ 
ity hv chartering the steamers to reputable and experl- 
piieed operators, With this policy we have always la'en 
In hearty ngi-eement The oix’ratlon of shipping, with 
all Its multiplied and varied activities and preddems. 
Is one of the most highly specialized branches of com¬ 
merce and Industry It should tie left to the genius 
of the men who have bad long exiierlenoe The Ship¬ 
ping Board scheme of laying otjt trade routes and sup- 
isirtlng the unpnifltahle lines by active and very gen 
eroUH financial help Is attjwctlve on paper, but, as the 
event has proved Impuaslhle of fulfilment, at least 
under the present disturbed world conditions 

But after all is said and done, Mr Farrell lays his 
hand upon the most serious handicap of all when he 
says that the main factor in determining whether we 
can compete sucx'esafully with foreign tonnage is our 
shipping laws From the very day on which the La 
FolJettc hill was passed the .SfixvTivrr Amkrican bas 
realized that this bill would lie the undoing of oair 
Merchant Marine; and everything that has happened 
since then has proved the fear to be well founded Not 
only do our navigation laws strangle our ocean-going 
ships, but they are affecting even the carriers on the 
Great Hakes, where we have no local foreign competi¬ 
tion. As compared w-lth competing foreign ships on the 
high seas, American vessels must maintain larger 
crews, ai per cent of whom must be licensed men and 
they must carry In the engine room crew 80 per cent 
more men The solution of the shipping problem lies 
In chartering the boats to competent people of long 
experience In the shipping linstness, cxinpled with a 
drastic revision of our navlgattcm laws. 
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• Antoatobile 

Water Pmatnre Dawafes Bodjr. — Wh«n washfaigr 

the ear, don’t tom the hose? directly on the whaeU or 
body unless the water pressure Is very low, Pressure 
usnally built up by the nosale Is sufficient to itiar the 
jmint or dlelodse It where the water Is foolishly dashed 
ugalnat the surface. The best way U to use a pall of 
water and a sponge. Then tniich gentler treatment 
of the paint will result. After this mud Is loosened 
•with the sponge snd water, It may l>e flushetl off with 
the water from the hose, which Is used wltlioiit the 
nossle. 

The Engine as a Brake.—Some motorists appear to 
have the mistaken notion that it is harmful to the 
engine use the compression as a brake in going down 
steep hills. Shut off the engine and leave the gears In 
mesh, so that the wheels drive the engine against the 
compression In the cylinders. Be sure that the throttle 
Is closed. This will help to save the service and emer¬ 
gency hrakea from excessive wear If greater braking 
IKJwer than that afforded by the high at)eed itosltlon 
of the gears Is needetl, shift Into second or low, the 
braking effect being Increasetl as you steji down beiause 
the rear wheels drive tlie engine faster 

PbIbi Oil u Fuel.—A series of experiments, begun 
In 1914, but Interrupted by the war, has recently liecn 
resumed In Brussels on the use of jmlm oil in internal- 
combustion motors A Swedish two-cycle semi Diesel 
engine was found whieb would run sue<'eH8fuIly on palm 
oil. According to nnal.vsls by Belgian ebemists, palm 
oil Is a mixture of palmitate and oleate of glycerine, 
with some variable quantities of palmitic and oleic 
acid It contains about 9.1 i>er cent of fatty acids and 
ap|s>ars ns a pasty aubstan<s* of yellowish or salmon 
color. Its caloric power Is estimated at ll.L’HS calories 
(Hartbelot-Mahler), and it is inffammable at 210 de¬ 
grees centigrade 

Average Life of Automobile.—As highway trans¬ 
portation develops and passenger cars and trucks la*- 
come prai'llcnlly the sole means of road travel the pro¬ 
portion of llrst purchasers of cars and trucks In the 
total of car sales will decn'ase, and the demand for new 
cars each jear will Iws'orne more and more nearly 
e<{usl to the number of ears which drop out of service 
For this reason It Is becoming Increasingly Important 
for the trade to know how many cars will be required 
for replacement of (hose withdrawn from service 
Analysis of riqtlstratlon, production, export and Import 
figures over a perbxl of years leads to the conclusion 
that the average life of the 2,000,Otkl cars retired from 
service In the last 7 years was about 5!) years 

Use of Aluminum in Auto Manufacture.—An aver¬ 
age of 120 iwunds of uluiuliium Is used hi the uiauufnc 
lure of oil aiilomolilles—I'ords excluded- amirdliig to a 
brief filed by the Notional Automobile ('hamber of 
f’ommercc with the tVajs and Menus t’omuiittee of the 
House of Ueprosentatlves 'I'hls figure was oblnlned 
from the principal aluruluum pnxluts'r, and It re¬ 
fers to the allotment of the crude aluminum set apart 
for the automotive Industry by this couiimiiy In some 
(•ars the weight of nluminum umsl is as high as 21iO 
pounds The automotive use of alumluuni is estimated 
at 12O,(X)0,000 pounds, (10 per c-ent of tlte pnnluetlon 
The brief was lilwl ns supporting the request that the 
present duty oii aluminum of two eents a imiuikI should 
not tie Increased One of the jiresent obstacles to the 
use of aluminum In nur industry Is the twice and If 
the tariff Is removed the demand for the metal would 
Increase 

Tractors Have Winch Attachment. — Caterpillar 
type tractors are extensively used in the logging In¬ 
dustry 08 well as In the oil fields The wliieli attach¬ 
ment recently develoiied facilitates skidding logs out 
of relatively inaccessible places, and Is useful In pull¬ 
ing and running back tubing aud rods used hi oil wells 
The winch la operatetj^ independently of the driving 
mechanism of the tractor. The drive la from the nmr of 
the tran*mlgalon-caae by propeller-shaft and gear-train 
to Internal gear planetary and final bevel gears A 
clutch of ample slae to permit slipping Indefinitely Is 
provided. The standard pulling speed, of the fi-toa 
winch U lOS and 282 feet per minute on low and high 
gear respectively, and the corresponding pulls are 
10,400 and 4,460 pounds. Maximum reverse speed Is 
583 feet on low and 1,8<» feet on high gear. Other 
speeds are obtained by slipping the clutch. Two other 
sets of gear mHoe ate provided at option. The winding 
drum is 8 Inches In diameter aud 13 Inches between 
flangea, and hae a capacity of 1,800 feet of Vi Inch, 850 
feet of % Inch, or 600 feet of % Inch cable. All shafts 
and gears are nickel or carbon steel, the gears being 
case hardened. Bali or roller bearings are used 
throni^odt and the geara and moving parts are en- 
ChMOd, * 


Science 

Compressed Wheat.^—An odd suggestion comes from 
England us to conserving wheat It is iiroposed to 
crush or rough grind wheat, then soften with super¬ 
heated steam and compress In hard blocks and store 
until wanted, when a simple crushing process would fit 
it for flour manufacture. 

A New German Clock that records all kinds of 
things besides time amusj'd the Interest of Consul Breetl 
at Prague to such an exbmt that he wrote the Com- 
niercs- Department all about It He saw It at a fair 
and said It would tell the seismd of the minute, iiiiiiute 
of the hour, hour of the day, day of the week, wwk 
of the month, month of the year, season of the year, 
IMsitlon of the stars and the exact position of the earth 
la Its orbit, all for the trifilug cost of 5,000 Austrian 
crowns, or alsiut $50 In real money. 

Lead-Lined Gloves Minimize the Danger of Radium. 
—Exiieriencetl HclentlstH who experiment with radium 
are using lead lined gloves, hut younger operalois are 
apt to neglect such safety dexhes Wooden tables 
should also be provided with Icod linings to save the 
legs of the exjierlmcntcrs The rest of the Issly can 
l>e prolecte*! bv thin inetnlllc sheets The dangers with 
radium are so great that Hie Prench Academy of Me<!l- 
clne has granUsI a s|H‘clal subveiitloii looking tow'urd 
the amelioration of the dangerous eoiidltlona 

The American Museum of Natural History is in 
need of money. I’i-«Bldenl Oslxirn in bis last annual 
report calls attention to the neis-sslty of nine new add! 
Hons to cost ?1(».(KKUKI0 It Is now fifteen years since 
the last building addition was made ami hIiwh* that lime 
the (stllectlons have grown enormoush The following 
aro the nine new buildings proposed Asintb- Hall, 
Oceanic Hall. School Service Building, Ibsiscvclt Afn 
tan Hall. Roosevelt Memorial Hall. Astronomic Hull, 
Aztec Hall, South Americttn Hall iiid nii auditorium 
and lecture hall seating ■H.ODO. 

Woman Mummy Found in Denmark—The mumnii- 
fled iKKiy of a woman who dlisl fi.tHHt years ago was 
found recently burled In a field In the .Tutland distrid 
of Denmark and K being iiiiwrappeil In- euiiiloyeos of 
the National Museum Her coftlii was the luillow trunk 
of HU oak tree and the Issly was wrapptsl In a <’OWlildc. 
says a lablcgram to the \< ii ) ork Hciah! She 
apiieurs to have been a person of rank H<“r garmeuls 
liiclndetl a short Ja< kef witli sleeves and a iiettlcont 
and she wore two belts around bei waist and two 
bronze bracelets on her arms 

The Curie Family Continues to Make Discoveries.— 
'I'he luster of the ('line fiiiully lolitlmies uiidlmnied 
Mme Curie has succevaled in deteniiiiiliig the icspeitlvc 
proportions of radium and mesotboilum, which ha- 
hitherto hnttlcd the savants who have (oii-lilere<l meso- 
Hioriiim as more powerful Professor l.aiiortc a <ousiu 
of Mme Curie, has dlstovcrcd a new mctlusl for mca'. 
tiring the spetsl of gastsuts emanation- .Mile ('uric, a 
iileiv of JIme Cuilc, after moulhs oi study, ha- -m- 
(t>eded In deternilniiig (he aiomb weight of sonic suh 
stniiee the name of which Is garbled in catilc trausmis 
slon 

Again the Half Nickel.—A two and one-half cent 
coin is not a new proposition It vva- propostal diiiiiig 
the war to help rediue the cost of living Another 
zutuor com Is not cmisUlcrod desirable l>v all .Some 
liersons are afraid that .5 cents would go iqi to .’".i.j 
cents If n convenient eolu were provided, hut many 
rommtMlllles would undoubtedly he deeieasnl thus “two 
for a quarter" could safely lie 12 b., eeiits for one Dallv 
papers W'blch are now three i-ents would In main <ase- 
he reduced to 2V[ i-ents One of the laiigihle object Ions 
would l)e the fad that cash registers ciiniiot <opc with 
the extra half cent at jiresdit 'I'lic Idea of the isaiTs 
Itearlng a likeness of Theodore Kooflevelt is a gotsi one 
Zinc has lieeij urged as a metal for the new piece 

Treasure Trove in the Goodwin Sands—The idea of 
searchlug the Uoodw'ln Sands for treasure Is not quite 
a novelty. Several proposals have la'cn made U-fore 
to recover tile mlllious mentioned by Lord Headley In 
his presidential speech to the Swiety of Engineers 
The ehlef and most promising of them came from two 
men—a civil engineer named Bush and ,I D Pain, au 
arehltect. They proposial to eonstriict a harbor of 
refuge out of TrlnlCv Bay, and from It to tunnel the 
sands, says the EitplisA ifechatilr. I'he work was to 
take many years. The Idea caught on, inoney was 
promised, but more practical men pronounced against 
It. Another suggestion waa to run out a master tunnel 
frvm I>eal and from It to have short tunnels branch 
off, A third scheme was that of a Midland mining 
engineer, who became so obsesaed with his Idea that at 
last he went mad and drowned himself on the vety 
sands he proposed to explore. 


Industrial EflBcicncy 

Permanent Vienna Fair.—Pleuis are well advanced 
for the establlshmeiit In September, 1021, of a iwnna- 
iient industrial fair In \ leuna .4 company has licei) 
orgaiilw'd for the purjiose It Is [irojaisiHl to exliihil 
at the permanent fall manufactured goials of all kinds 
Hiai from every country It is hoiied that thi- exhibi¬ 
tion will furnish au opportunity for buyers from the 
eastern cfiiintrles and the Balkans ro meet representa¬ 
tives of western manufacturers and to Inspect their 
prixlucts, tbUB farilltntiiig trade between the obnI and 
west through the old established channels In y'leuiia 

.4 New Source of Tannin, it is learned from Consul 
Starrelt. lias liemi 01110110-1 tiv ii resident of Adelaide, 
AustrnllH, who has secureil from the (iovernment of 
the Fiji Isliiiidh the rlglits of all the Iioiigii timlier lii 
that eoloiiv, aud a small eomiiiiiiy 1- now lieing formed 
This is iiiidoiihledly a inosl Important development, as 
the Donga tree earile,- a llibk hark which coutniiis a 
very high iXTc-nitage of tannin q'he woml Is also 
evteediiigh hard and durable 'I'he peiieiitage of non 
raiiiiin III the liquid iirodinwl from the bark is so 
small that It easily outrivals tlte Australiim and South 
African wattle bark, wlilcti hitherto lias always held 
the leading iiosltlon as a soiiree of tniinin extract. 

Britain’s Efforts to Increase Foreign Trade.—It la 
reported that Hie Department of llverseas Trade Is 
'steadily extending its Irade-eomtnlssioti service In all 
<if the iirlndiail market-, and Is keeping traders well 
advised of (lerman metlasis and of trade iqienlugs avail¬ 
able for British exporter-" I.urge nuraliers of 
merchants and trailers will visit the I.sdpzlg fair 
British wholesale jirli es are iieliig drastically cut and 
Hie fait Is made widelv known liy a new selieinp of mas,s 
advertising in all the world s leading newspapers, in 
Australia Frame, .lapnu, India, South America, South 
Africa. Belgium, Holliiml, Culm, Senudltiavln, and so 
on In some ensos the advertisements will run parallel 
with (leiniim muiiufaefurei- niiiiomieements so that a 
eomparlsoii of prices and of quality can he studied hv 
foreign huver- 

Fnemployment Insurance.—I'be British unemploy¬ 
ment insuiaiiee act of 11121, whieli las'ume effeetive on 
March .'ird. Im reuses the weekiv ime of iinemplov nieiit 
heneftt to 2(>s is'r week for men and Bis per week for 
women, with half rules for lioys ami girls Fiom .Inly 
tth. 1921, iiiereiisod wis-klv i ontribuHons will become 
laivable, vlr, 1B1 for men ((id from the emplover and 
."id from the Worker), nml isl foi the women (,5d from 
the emplover ami 4(1 from the worki-r), iiml i-irrespond- 
ing lialf rates lor hov- uml girl- Iiurliig each of the 
periods. .Mardi ,'ird, 11121 to .VovemlaT 2ml, 1921, and 
November 3rd, 1921, to .liilv Ilrd, Bf.’J, a maximum of 
2ti weeks' benefit nniv Is* drawn in cm li Insurance year 
It IS liiteiv-lliig to note that any iipiilleant losing his 
eiiililoMiieuI tliiougli mi-ionduil, oi owing to a trade 
dispute, or leaving it volunlaiilv without Just iiiuse, 
will lie disipiallfbsl for ls>iiefii 

Pilferage in Transit.—The current ‘hiurnal of the 
Huddersfield (lOnglaml i Chamber of Commerev* i oiilaliis 
ail artide on iiilfeiage Hiid iiniklng, in which attcii- 
lloii 1- drawn to the sv-tcuintlc thieving In conuectlon 
with goisls In tinn-it, and the question is raised ns to 
vviml extent |1(II kers ate rcsisiiisllilc ' ll is safe to 
-av that it all goisls, at nil times, were as mm h at the 
iiierev of lliievi- as are 'goisls In transit' the btislnc.-- 
Will Id would have to put up Its shiuters, because It 
eould not cariv on” While losses are dlrcetl.v due to 
IbievcH it Is suggested Hint it Is iicvcrtliclcss a fait 
lliat vciy often ‘ibe sight of means to do 111 di*eds 
makes ill deeds done,’ and one fault of iiresenr day 
shipping prai’tlir Is that it affords many oiiisirtuiilties 
to “make a thief " The objci t of paeklng, we are again 
reminded. Is mil mcicly for the iirotection against dam¬ 
age, hni fill secnrlly against theft 

Harnessing Small and Medium Height Waterfalls.— 

A new ami quite simple t\ |k‘ of turiiliie has lieen lutro- 
duced In (Jeriuuny It works witli nn.v quantity of 
waU'r fniin 20 to l.litK) gallons per imiiute and a vary¬ 
ing houd of from 0 to bot) fis*t M’lie new unuhiiie Is 
HU udaplatiou of the I’liiu-'Iel waterwlieel, the water 
first iMibses through limkets to the interior of the wheel 
exhausting a large isirtion of lu isiwer, amt then 
enters the driving wheel a second time from the Inside 
through a eiivered guide wheel and ports with the re¬ 
mainder of Its energy I'he net result is a comiKiund 
uctioii which gives a useful effect of rather more than 
80 iier cent, cimtluues The TrdiiHrol Itrncw The tur¬ 
bine sltaft Is placed hurlzontully ami the water may 
enter thnnigili a (liiie thus enabling the tiintilne to be 
eovtjiled direit to a generator, oi. If desired, It can be 
plaml in uii oik'u pit It rotates at a high sjaH'd whieb 
Is easily regulated while running by an adjustable 
governor. 
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Putting Waste Metals to Work 

Methods and Machines That Make It Profeable for Every Plant to Handle Its Own Junk 

By Robert 'G. Skerrett 


the 


niO KalTHKlnK of otir motfillurstlMil 
(ierelleiH luis liecome a btislitetw of Inj- 
liiK i)roi>orlioMi-, and tlie more we per- 
iii thin form tif foiiaervatlon (lie bet- 
ahle sliull we lie lo hold our own In 
near future lii thal keen iiidiuitrUl 


iluetite euiinliiK to (he utiuoat 

'I'he old hit of lead jiipe, Die odda and 
eiida of (natofr Iron, the hatlered door 
knoh, the leaky faueel, the tinsmith’s 
waste, the eopjier kettle that htis si'rvKl 
its dill, and thonwiiids of other articles 
of allied sorts hH\e loiiK bes'ii dasMs] In 
the iiopular mind os junk To the man 
in tile stresd ther liave ful/llltal tlielr prl- 
mnr,\ iiurpose and are (il only for the 
scruii pih' It Is well, however, that there 
are others amotiK ns who do not look so 
indifferently upon these waste materials 
In the lansuaKe of our Cloverumont ox- 
I>erts sueh si raji Is Ualay dlstnlfletl as 
"seeondur.v metals”, and tlndr value In 
the course of a sliiKle year reaches a total 
of tens of millions of dollars 

The war we waged uiain waste during 
the leiamt fierlial of strife hrovight home 
to us how sp^mdtlirift we were ordiuarlly , 
and praetioea were then instituted which 
can he of liienlnilalde good If we iiersJat 
lu them nationally henceforth From now 
on the aim of our factories and mills must 
lie to realize (pinnllty outimt with a 
stricter regaid to the costs Involved 'I'he 
Iirohlem Is not going to he ouo of jirompt- 
iicss of delivery so much ns profit at an attraethe price 
We have got to coiinl the iieniiies and put to servlcs.' 
metals, for Instance, that formerly wore thrown aside 
with little heed to Ihelt posslhle reemployment In 
deed. In some Helds, we nmv he called upon to reuse 
a given iiuantity of itielal several limes in the imiirse 
of a comparatively lirlef tnlerva! And what have 
we already done In this dlreetiou'’ 

In lilir) the value of the weondury recoveries from 
six metals amounted to more than 14,0(X),000, ami 
the U, S (ieologicnl Survey reports that secondar.v 
copper, brass, load, zinc, tin, antimoii.v, nlumlnnm, and 
nickel reclaimed two years ago represented $181,841,5<>0 
And what about iron and sitsd scrap ntnl the various 
feno-alloys that were remelted during 10197 It is es 
ilmiited that this parllcular group of 
secsmdarv metals hulked suhstaiitlally 
8,0f)O,(X>0 tons and that they ranged In 
value from seven dollars lo several hun¬ 
dred dollars a ton 'This happened In a 
year when our rnllvvavs were yielding 
only atioiit (lo iier ceiil of their normal 
HUpplv of old lion and steel 
Ordiiuirilv, Ihe iiveiagi' venrly discard 
of Iron and steel hv our land lines totals 
about 8,000,000 Ions, and at a cotiservii- 
tlve figure this malerliil should bring not 



pulley type of magnetic separator treating fonndry waste 


less than I|;I0(>,0()0,<XM) 'Ilils gcmlhing wastage is not 
hard to understand when wt recall how extensively Iron 
and steel figures lu the equipment of the rolling stock 
and the roadbeds of thesv- great and f«r-rencblng eom- 
moil carriers So much for the baser motala, and now 
for some of those of the rarer short that are maile fit 
lignin for service 

The so oiidary platinum, Irklliuu, and palladinm recov- 
erol from domestic sources In 1919 was worth 
It8,9r>3,',i0ri, aud was more than the value of the plati¬ 
num and allied metals which we Imported for oonsump- 
tlon during the same twelvemonth It may never have 
occurnsl to yon that when you parted with a filled 
tooth you were perhaps contributing to a veritable 
bonanza, hut It seems that dental waste and jewelry 


fnnilab the largest share of •econdary 
gold, while silverware and photographic 
waate yield us most of oar seo^ary sll-* 
vet, Acxiordlng to the Ooverwueut au¬ 
thorities, the gold or silver contained In 
old Jewe^, dental waste, silver tableware, 
ornaments, and other articles remelted 
two .veers back was in excess of'$27,0O2,- 
OflO Mints and refineries reported the 
recovery of 0,401,902 fine oaoces of silver 
and 119,854,898 In gold from refuse or 
discarded material, 

In tho course of a twetvemuntti one 
small refinery reclaimed 80,000 onnees of 
silver from the waste of some moving 
plctwre laboratories. Those familiar with 
the business are aware that a considera¬ 
ble part of well-nigh every new film Is 
spoiled or cut out before the reel is dis¬ 
played, nnd, besides, old films are 
scrapp^ All films contain silver In their 
coatings, aud so do the solutions in which 
films are originally developed It pays to 
adopt measures to selvage this precious 
metal 

As many of us know, the lead-tn wires 
of eh'ctric light bulbs arc commonly made 
of tdiittmim liecauso the cuefflelent of ex¬ 
pansion of that metal Is so low that It 
will stand wide variations of temperature 
without tending to crack the enveloping 
glass. In tbe past Uttle was done to re¬ 
cover the Imbedded filaments In cast-off 
globes; but an example was set In the di¬ 
rection of conservation during the war at 
the house of correction of a large Western dfy. A 
testing plant whs created for the examination of dis¬ 
cs rde<l light bulbs found In the municipal waste. Not 
only was h suffletent number of good lights thus discov¬ 
ered to meet the needs of the entire Institution, but 
platinum that sold for more than $9,0(10 was reclaimed 
from the "rieiid” lami»s 

Not long ago the repair-shop fonndry of one of our 
big trunk lines devoted half of Its time to the manu¬ 
facture of new lioarlngs for Its rolling stock, but by 
Improvetl practices this work was reduced nearly 40 
per cent The bearings proper arc of bronse and llnwl 
with an antl-frlctlonnl composition. The remedy 
adopted was to melt out wlint was left of this soft 
metal lining whenever the bronse bodies came Into the 
shop and to recast the lining material Into 
Ingots From these Ingots, when remelted, 
liearlngs, otherwise sound, were refilled 
The system develcqied for recovering the 
old lining metal became so complete that 
only 25 per cent of new antl-frlctlonal 
metal had to be bought to uke care of 

this particular department of tho road’s 

requirements. A quantitative Idea of the 
savings thus made possible can be gatb- 
criHl from the fact that In 1917 a single 
large railway purchased nnd worked up 



oror from a brlqnotlng muibln* to the litMt funtoee. ASoefi FSHhr t _ , __ 

r the hriouetlnc of boHag*. tamJosv sod nlOiair* froM aiselitiMsiihSp waste. iThS aaMttd Masks • 
M the lower left of the view 

How scrap is compressed Into large cakes where It could net pnifltaMy be liawlhMl loMe 
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21,000k«» PWV** ot bearia* 
metato to (%nt tbo lo«<U an* 
perpoaed apou the JomtiaU 
(it tbo Hne'a wrlad car and 
looomottve vrbeala, 

In macbinety at all aorta 
iiraaa and bronae figure «• 
tcnairal^, and theae nietata, 

\\h«a acrapped, ar« not In¬ 
frequently aaaodated or 
itfixed with Iron and ateol. 
i'hlg la eapedally true In 
inachitM ahopa where the 
lurnings from lathee, etc., 
dealing with varloiui noate- 
rlala, ore Wept up together 
mid dumped in common 
iillea. Miacellaneoua acrap 
of thla character la of little 
<ir no value aa It atands, be- 
I auae tiiere abould be no 
Iron or ated In braas caat- 
inga and no hraaa In ferrous 
inffota or oaatlnga. It is 
therefore highly desirable 
that the ferrona and the 
MOM ferrous metals be sog- 
repeated so that they may lie 
made rOa^ for 'remeltlng. 

rbls eopid not be done ^ Two magnetk-pvUey aeparatwft 

ctieaply and rapidly on a 

commordal scale but for tW etolutlon of magnetic .Our Neti^' Si: 
separatora, which aw obtaining ateadlly Increnslng rec- 
o«nltloO'ln our Indtwtrlal Ufa. .. 

It has been said that a handful of Iron will ruin n I J 

inmdtdd ptH^da of babbitt metal; and,Iron In brass 
and copper alloys Is likely to oci'aslon grata trouble 
Ill wortthit «|l ca»tlng»v^-Thls Ig -owing to the ™ 
luonner to whit* iron forms into small nodules which ^ hashLtio 
absorb an of tbs carbon In tho.anrroundlng non-ferrous 
luasaand become harder even tann the hardest of toot 
Nteel. If. Jft'%lnmple, tto; cutting ,tool strike an.v of ^ 

these atoUr»fichlhthg a begsa casting the Instmmcut The disarme 
Is apt to-WIttlE, and, apart from the money loss In aeiitoned to w 

the mar IhJure the casting ^ 

i^folfTtie of It Plainly, much Is “ 

to be gafated ty aerating the antagonistic metals ^ 

Where borings and turnings are very oily It Is needful loaded It I 
to remove this coating Morv seiiaratlon begins, lna»- 
iiinch as the oil causeaYlBa Iron particles to stick to the . ro~,ii oarrb 
other metals and thus to draw, t^ie latter along with ....rtin- 

the Iron. This objectloitabirpall can be got rid of by 
various means. In general Ih handling mixed metals. , , .. 

It Is advisable to screen the chips through a half-inch 
mesh before feeding them to the separator. Kor the <’ “ ttar 

treatment of a comMnaUon of Iron, steel, brass, copper, bo*’l*ontiiiiy oi 
aluminum, or nickel scrap of this chnracter, what Is ‘“i Jt”' 

known as the disk-type of separator answers admirably. 

III a machine of this sort the magnets consist of ” 

large, stationary, primary magnet body 
of small, secondary hidneed magnets wbldi 

niion a rotating disk. The primary magneit has heavy In length and 
ilouble colls and cores with pole pieces projecting down piercing projectile weigh 
ward and conforming to the circle of the 
'secondary magnets, made of Swedish iron, 
tively (merglsed by the primnr.v magnet, 
ilemagnetlsed as they sweep beyond the 
of the primary poles and 
« hen so weakened they drop | 
any iron or magnetic mn- 
lerlal that they may have 
attracted. In this way the 
iilschargo falla Into a con¬ 
veyor and is transported to 
a near-by box or bln, while 
the noo-magnotlc substances 
are carried to another point 
of deposit. ' 

For hondltag bulkier mn 
lerials there has been de- j 

vised a pulley-type of mag- i 

netlc sepurator. In appo- 
nitua of this kind the mag¬ 
netism Is stMBtg enough to j 

exert Itself at a given point ; 

through the coowor belt 
tiiat tons Bhout It. In op- 
oration, MM tW nfixture 
lomes wltotn ti» magnette 
xone of the pulley, the magi 
netlc bodtos «to uttraeted 
and totokfi Wtotod and be¬ 
neath -tw togguet where 
they Ato ni«a«ed and free 

,* Ow ww l«4«h bgfbetta, «0Mt-d«fei 


can effect this penetration 
at any range 

'i’he recent ftrlng teats 
agaluat the old battleslilp 
•‘MaBHachiisetta," carried out 
hy oiir Coast Defense Artil- 
lerj. demonstrated the great 
effertiveness of high-angic 
fire, and this mount has 
bet'll deslgnetl so that the 
giin can lie flretl at nn eliv- 
latlon of O.'i degrees A 


Two magnetk-pvUey aeparattMf% hn eltoer aide hf a disk separator, also of n 


Tin Cans as Fuel 

I 'l’ iiuglil lie left to tile ex- 
la'it iiietallurglst to say 




Our Neto' Sixteen-Inch Barbette Coast-Defense niatenni ijuantitv 

Qun enuK and If so Just 

IN our Issue of January 20tb of this .ie«r we de 
1 scribed aud tllnstrated the new Ifi-iiich, 170-lon, ^ Thnt ‘t’ "" 

disapiiearing, coast-defense gun, a tipe which Is te , f 

he mounted In some of our most Importimt fortlQcations . * v 

We now present a photogr.pli of the same gun on the ‘Tb’ iehoS 

new barbette mount, which has lieen designed by „„,ho t 

Army Ordnance and bnllt at the Watertown Ar-w-ial ' J uusieht" 
The monnUw ehtmn In this photograph is the first of ^rown r 

Its type to be tedlt. ^ „ j. 

The disappearing mount. It will be remembereil. was ^ 

designed to permit the loading and sighting of the gun , xrivedlnc i. 
to be,“done below toe shelter of a massive saml-and- j . .^j 

eobcrcte paraprt^ ,wlth o rlw to giving protection P> , . - 

the gun and Itshnoiintlng and the crew After the gun i,, 

IS looded, It is raised by its omnterweigtil until the of oxid I 

barrel is clear (^toe parapet, and on firing, the energy ^ 

of recoil carries the gdu back iind down once more into , ,nLi|ia.p,,f)v a 
the loading isisltion. The barbette mount is simpler, th 

Innsmueb as the barrel of the gun Is pennaiiently e\- „xyg,,n As the 
isised alMive the pornpet The mounting consists easen jeeiier Into the fi 
tially of a carriage and n sleeve, the carriage rotating ^ „f ashes, 

horlsontiilly on a turntable and toe sleeve rotiitlng ver- .(.vygen wlildi, a 
tlcallv on journals which form part of the carriage goon rt'snUs In th 

The gun rewlls within the sleeie, which carries the ]„ order that tl 
recoil cylinders for gradually absorbing toe luomentum - 


Itv (if heat evolved in the burulug of tin 
Just wlint tlielr "fuel value" Is As an 
iiitary nieans for dlsimslng of tliem there 
itioii regarding their erematlon 
nnv (lunntity of tin cans can be con- 
ised of lij burning in an ordinary hot 
luse-heatlng furnace cannot be generally 
L’holdors at laige or tlicre would be less 
cant lots and ilumiis cluttered Up with 


this motit unsightly and Insnultarv kind of refuse As 
usually thrown out without the fnrmailty of rinsing, 
they are “smelly" and wliere they not Infrequently 
liKlge, they collect ruin w-nter anil become most luxu¬ 
riant breeding jilaces for flies and mosquitoes All 
this vsuild lie readily avnldeil by simply "firing" the 
cans into tlie tiimnie along with the other fuel. The 
liuniing of a tin can, as nnv other coinhustible. is a 
priH'i'SS of oxidation tlxldation takes place slowly In 
the spnec above flii' fuel bed, iiociuisc then It the fire 
is intelligently hnndbsi and there K a minimum of 
"air dilution" there will he no greni amount of frea 
oxygen. As the cans are ullowt'd to sink deeper and 
deeiier Into the fuel b(vd, ami, finallv, Into the underly¬ 
ing bed of ashes, they encounter more and more free 
oxygen whidi, at a i (uuiinratively high temperature, 
soon rt'snUs In their almnst comiilcle dlsappenrauce 
In order that tlicv may lie got nd of as quickly as poa- 
- ■" it IS iK'St to put them into the fur- 

fiire firing on fresh coal They 
[it lie ■ iidkisl" (neilher should 
il ftir that matter, exi'opt In very 
SI, but left alone to sink grndu- 
111(1 finally through, the grates. In 
II he nothing left of them but a 
gmoul.s of brittle oxide It may 


r Iftsfaidt bobetta, eoMt-defanae isn, wetgbing 170 tona, wMch fina a 2400-pound ahell to an 
axtnuM range of 22 mliea 
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The Fragrant Weed 

Some Interesting Details in the Art of Tobacco Culture as Practiced in This Country 


I T Is l)olicvcd thnt thi-re lire over fifty different 
species of the t<>lia(co iilmit, nearly ali of which 
are natives of tlic Anierhnn routinent. Only n few of 
these \nrtetles, iiontier, art' fiiltlvatetl for use in the 
tobacco Juilnsti t 

One tarlctt at least ( \ h’ofinan .4/flnl*) is tised quite 
extenslvelj ns n decorative plant for horticultural pur¬ 
poses, not only on account of its Itcauti'ful, white, star- 
sbuis'd flower, but also for the exquisite perfume eiuit- 
tisl toward ercuilric as the dew befflns to fall 

Tobiieco may be erown successfully all the way from 
Canatla In the north to Chill In the south, and on 
a Kreat many kinds of soils , tmt the soli has so marked 
an effect cm the quality of the leaf that different lo 
calltles become famous for the excsdlence of the prod¬ 
uct taised there 


By Willifcm Henry 

For the general manufacturlug and export trade, a 
variety called White Burley la extenalvoly grown, prin¬ 
cipally In the blue graaa region of Kentucky, southern 
Ohio, West Virginia and southeastern Indiana This 
variety Is light colored and possesses capacity fear ab¬ 
sorbing the tlavorlng materials used in making the plug 
tobacco 

The seed of the tobacco plant is very small, and When 
sown In the cold framcfs It U usually mixed with wood 
ashes or land plaster to show bow evenly distributed 
the seed has heon From the middle of March to the 
middle of April Is the best time to sow the beds In the 
C'onnectlcut dlatrlct, and the frames are covered with 
cheesecloth or glass. 

When the plants are ifbout « inches high tliey are 
rc-ady to transplant, iisaatly from the middle of May to 


lath, sliding each stalk along. The laths with the 
plants are now loaded on a wagon and carted to the 
large bams, where they are hung In tiers about 12 
Inches apart and at least 3 feet above the ground. 
These barns have tlie sides with alternate boards 
hinged so as to allow free passage of air and proper 
ventilation. 

The curing of tobacco Is one of the most Important 
operations, as the color and quality depend a great 
deal on the way In which It Is cured. 

From five to eight weeks are required to complete 
the cure, as much depends on tlie state of the weather 
Artificial heat is used during cold or wet weather, 
charcoal fires on the floors of the bams being used, with 
but little ventilation. 

After curing, the plants are then taken dowm and 



1. Arwr cunitiK, ih< toh«rc(j IK Hllownl to lie In the nunshine to wilt. 2 Srmrins the tobnoco. fooir pUnu are impaled on a atick to laolllUite handling ». XJalng an ax* to cut the tobacco plant. 
i, T he ituKa with then Impaled plants are loaded on a wapon for tranafer to the bami 6 The Immonee drylnir barn, have every alternate board hlnscd, to provide for U>« fr»* pa«U8* of air 

Getting our domestic tobacco from the fields of Connecticut to the factory 


In Cuba tbe verj liiieHt tobii<-<ii Is giowu in the 
Vuelta Atinjd region Tb< ('onneetu ill Millet lias alsn 
bitiK Ik'CU famous for tlic i|iiiilif,v of tbe lobnifo rulstnl 
there 

In the Conneiticut tjiIIp.i, however, lialNtorms very 
often ruin a great part of tbe erojis, and nothing will 
ilamiige a tobacco field so qmekly ns a hailstorm 
Scientists have not yet iK'en able to explain vxliy the 
Coiineeticut valley should he visited b> these violent 
hailstorms Last .venr quite large areas of to¬ 

bacco fields were destroyed, as tbe Imil cut the leaves 
to pieces, rendering the crop useless 

The soil In the Conneetieut regions Is suitable for the 
fine quality of leaf used In the making of wrappers ami 
hinders for cigars, this soil living a sniidv loam The 
loaves for fillers or Inside of the cigars are mostly 
grown in Pennsylvania, the Miami valley of Ohio, In 
the Onondaga district of New York and in some regions 
In Georgia and Florida, the soils rwjulred for these 
purposes lielng much heavier than that needed for the 
hinder and wrapper of the cigar, hut the product does 
unt command such high prices. 


the hegluning of June The fields must lie well pre¬ 
pared and heavily fertilized or manured 

The jilants arc set aliout 17 Inches apart, in rows 
from .3 ft S in to 3 ft 0 in. In large ureas a transplant¬ 
ing machine Is used to plant the fields 
From now on frotpient cultivation and hoeing must 
be done until the plants are large enough to cover the 
ground. The tops and suckers arc then broken off so 
ns Ui allow the better development of the leaves. 

Harvesting the crop begins when the leaves assume 
a light shade of green, with light tinted flecks, Indicat¬ 
ing the ripening of the leaf 
There are two metbods of harvesting the croi)—one 
In whieh the bottom leaves are picked by hand as tliey 
ripen, and arranged on sticks or strings to hang In 
file curing shed. The other method (and which Is more 
generally used) Is to cut tbe plants near the root and 
leave them In rows to wilt In the sun, so that the plant 
win not break lo handling 
The next iirocess is to "apear’’ the plants; that la, 
spit a half doeen plants on a lath about 4 feet long, 
using a removable metal apear-head on the end of tbe 


the leaves stripped from the stalks This is best done 
in damp weather, as the leaves are then pliable. The 
leaves are now placed In neat bundles, which weigh 
from 50 to 100 pounds and are ready for the market 
As tha. leaves mnat undergo another process called 
sweating or fermontntion before being mauufactureil, 
they are now, ns a rule, handled by the packers, who 
make a business of the fermeutatlon with their espe 
dally equipped plants. This part of the process W 
quite Important as they have to control the humidity, 
ventilation and temperature. This operation continues 
from one to two years before the cigars are made 
An Idea of the imtneuslty of tbe tobacco Industry In 
the Dnlted States may be formed from tbe siie of the 
Internal revenue tax collected by tbe government. 

In the year 1868 the tax was fS,OB7,flaO, and for the 
year me it had grown to 8204,682,560. 

North OaroUna leads all the other states in the 
amotint of takes collected, being followed In the ordei 
named by New York, Vlrglnln, Pennaylvanla, Missouri. 
Ohio and New Jersey, which sre tbe principal tehseco 
growing regions. 
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Britain’ii Fitvi Comnterdal 
Ainihip 

T he arat Britlsb-bullt al»b(p adapted 
to eoaunert'lal service 1« the 
Uer civil registration mark being 
O.FJiJt.F. She was designed by the Ad¬ 
miralty more than three years ag<i for 
naval duties and is a progressive de¬ 
velopment on earlier types of alrshlpa, al- 
tjiuugh she doett not emlaxly the marked 
improvements in design which have been 
iuaugnrated during the past year. The 
‘•H-36" Is the product of the Inehlnuan 
Airship Works of the William Beardmore 
& Company, Idd. Construction was Imgnn 
In the early part of 1919 . following the 
completion and handing over of the "R- 
84 ” Completion was deferred, owing to 
changes in airship policy. 

In brief, the "H-Se" is 627 foot In 
length, which Is aiiproxiraatel.v 40 fivt 
less than the length of the ••H-.'14 ' The 
maximum diameter of the ship Is 78 feet 
9 Inches It has a maximum gas capacity 
of slightly over 2,100,000 cubic feet, giving 
it a nominal lift of 63 8 tons. The maxi¬ 
mum speed Is 60 miles an hour, while Its 
normal emlslng aian'd is slightly over 50 
mllea an hour. It has a maximum range 
of action of over 4,(K)0 miles However, 
the economic range varies atvordlng to the uumlmr of 
passeugera and the weight of the freight carried 
The design Is quite similar to the well-known Zeppe¬ 
lin rigid type, with a gas containing hull comprising a 
xtroam-Une skeleton framework of light raetallie gird¬ 
ers, covered over with heavy fabric. The hull is di¬ 
vided Into nlneteeh cxtmpartmentx, each coiitiilnlug a 
drum-shaped gas bug. Each gas bag has an automatic 
gas release valve, while some are ntted with a man¬ 
ually-controlled valve. In order to discharge gas while 
landing or to alter the trim of the ship Inside the hull 
and along the bottom runs the gangway or "cat walk" 
for the entire length of the ship The petrol tanks and 
water ballast Imgs are arranged along this gangwa.’i 

The "R-SB" Is 6ttod for mooring at a_ 

must, and at the extreme Imw Is a trap 
door, opening outward, which enables paa- 
Bongera and crew to pass to and from the 
mooring mast when the ship la safely 
iti<x)red Six cars, five of which are de 
signed to take tmwer units, the sixth btdng 
11 passenger car, the forward portion of 
which Is used as the control car, are also 
features of this British airship. Two of 
these are “wing" cars, placed near the 
Ixiw of the ship, each containing a 260- 
horsepower Maybach engine driving di¬ 
rect a two-bl8de<l propeller. The passen¬ 
ger car Is placed almost amidships and 
opposite Its center are 6tted two or more 
wing-power cars each of which contains a 
3,V)-horsepower Sunlieam “Cossack" en¬ 
gine The fifth power ear Is on the cen¬ 
tral line of the ship, toward the stern, 
and also contains u 350-horsepower Sun- 
lieam Each of the three Sunlwtim en¬ 
gines drives through a reduction gear and 
clutch a large two-bladed proiwller 
These power units give a total of ].570 
horsepower, which Is substantially more 
than that of the "R-'S-l " 

Four large fixed atablllzing fins are fit¬ 
ted at the tall of the ship, oomprlsing two 
vertlcral and two horixontal members 
An entirely new departure In British 
airship construction is the fitting of a 
passenger car which htta been designed 
to accommodate 50 passengers. The car 
is 131 feet long It Is provided with a 
passage way that runs down Its center 
On each side are cabins which are fur.- 
ntshed with hods for two passengers, a' 

(able and chairs as shown in the accom¬ 
panying Illustration The general arrange¬ 
ments of the cabins are such that each 
pasaenger la provided with a clear and 
unobstructed view, both Inside and out¬ 
side. The cabins are divided off by cur¬ 
tains at night, W’hlch may be drawn back 
during the day and the beds folded up. 

The car Is also fitted with a cook’s galley 
aud a pantry, which are situated In the 
center ot the ship. Oood washing and lav¬ 
atory aceemmodatlona are also provided. 

A normal crew of four officers and 



Passenger quarters in the British alnihip “R-36” which is now available for 
regular commercial service 

twenty-four men Is carried. The ofticors consist of a 
captain, first officer pilot, second officer pilot, and engi¬ 
neer officer. The crew conslxts of 2 cxixswalns, 7 riggers, 

18 engineers and 2 wireless ojieraiors The crew Is 
dlvldwl Into watches which take alternative spells of 
duty and rest 

The "U-SO" Is to lie used for long-distance air servlci-, 
in which It Is certain to elTeit a gn-at Having in time 
over existing transportation systems On the England 
to India service, for Instance, the airship vojiige would 
require approximately six days as compareil with 
the fastest overland and mall route of twenty-one 
(lays The “U-36'’ promises to surpass the M»rviee of 
the Oermnu passenger airship, “Bodensee 



Circumventing Orange Thrips by 
Cleaning Orchard 

T he tlirip Is an Insect of economic Ini- 
IKirtiiiKc wbiib does extensive dam- 
Hge in orange groves Although a tbrljv 
scuried orange Is exactly as g(XKl to eat 
as It clean orange, the appearance of the 
fruit, and lls (onseijuent soiling value. 
Is very muih reduced Any orange 
grower will tell yon that a big crop of 
Ibiip-sciirred oninges will bring loss than 
a sinull crop of clean fruit 
A loglial orange grower bad beard 
TiiHiiv times that dead leaves aud litter In 
the \ine\ard were a serious peril, be 
eanse Ibej sbeUered Injurious Insects 
lie reuhomxl that what was true for 
grain's iniglil well be true for oranges, 
and strulgbtwuv made It an annual prac¬ 
tice to rake bis oiange orchard free of 
leaves and Iltit'i liilo each full Intelli¬ 
gent farnieiN often eondm t siu b experl- 
iiieiils for tbenifx'lvex, from long eiperl- 
piice liolding themselves ready for any re¬ 
sult iiicv rcall'/.t' that some little factor, 
not taken into nfeoiiiit, miiv destroy th<* 
strength of their whole argiiuieiit 

Bill this orange grower who fought 
ihrlps by raking up leaves and litter each 
November niel with suci'ess lieyond bis 
expel t.itlons Ho has followed the prac¬ 
tice for several years now, and his orchard prcsiucea 
the cleanest fruit In the whole district The past 
season the thrlp scarred oranges averaged not more 
than one or two to each tree Otbei orchards, iinraked, 
ill the same locality and growing under similar condi¬ 
tions, suffered heavy damage from thrips 

This gniwer Is conservative. Ho believes he has 
hit iiiMiii the rliili nionsly simple, remarkably inexpen¬ 
sive, wav to (S)iitrol thrips, and ceitnlnly results seem 
to liear him up But be suggests that liefore accepting 
the experiment ns coneliislvo demonstration, other 
orchardists should try it out They will, tisi t The 
solution of many an agrlciiltiirnl problem is so simple 
that It bides, as It were, In Its own slmpllelty. At any 
rale, il wold seem that this simple exis*- 
dient of clearing the orchard of leaves and 
litter IS iiotliing mine thnii what has long 
been done in other lines to avoid insects 

“Mayflower”, Challenger for Inter¬ 
national Fishing Schooner Cup 

J EST lit the very time when the ultrn- 
retlnemcnt of the bulls and spars of 
viKlits built fill the Americas Cnp races 
bad been can led to the point of obsurdlty 
—a.s witness the refusal of “Uesolute" and 
“.Shnmroik’ to ran* In the only decent 
bree/e tliaf came ihoir way Inst summer— 
nt Ibis very time the stout, down east 
fishing Niliooners of Massachusetts, Maine 
iind Nova Scot la came to the rescue. 

iiiese Cl lift iiic slnnuib, able, strongly 
Imlll Miiooiicrs, which nro perfK'tly nt 
liomc In the bonvlcht water that may come 
their wiiv In the Alliinlic, and nt the same 
time can do their 12 to 12 'a knots ns they 
race lo the westward to carry their catch 
to the home miirkols 

East year's fisherman's race went to 
the American silioiincr, and new vessels 
arc being built for 
summer Boston 
bv building the 
which we show u 
The ".MayHow er," 

(lesigiied by \V Siniling Burges' 
known son of n famous fntliei, Edward 
Burgess, who was the designer siiceossive- 
Jv of the "I’liriluii,” the "Mayflower,” and 
the 'Volunteer," all three of which Buc- 
cessfully del ended the Aiuericu's Clip 
Kvervbodv will ugiee that so tar as this 
piiiure can tell the storv, the "Mnv flower" 


riiees of the coming 
' entered tJie lists 
(iMime schooner of 
vcellciit illustration 
('lllied, was 







oil-cut suit of 


uitcsr tin- 


The “Mayflower”, 141 ft. lone over ell, 11.000 aq. ft. of aeil, designed as e 
competitor this aararaer for the entiual fiahennsn’a race 


I the HiK- 
will be a little faster 
'ir priHleccssois If then' should 
be some gtssl spanking breezes for this 
season's struggle. It Is quite iiosslble that 
records for sp(»ed. in renchlng nt least, 
will pass from the Amerien’s Cup to the 
Fishing 8eh(smer Cup class 








408 


SCIENTIFIC AMEEICAN 


Httjr £1, 1^1 


The Truth About the Dye Industry 

Its Achievemeutt and Its Statua, and What Its Continuatioii Means to America 

By H. Gardner McKerrow 


T HI'^KK Ik n'lililiift which enters so completely Into 
the (lHil\ life of man, and is more eascutlal to bis 
contentment of mind, than color Color la to the mind 
of mull nliat nuII Is to hU food. 

ImiiKliie. for iiisluikcp, what this world would lie lllce 
If all artlHclui oolor were eliminated from our dally ex- 
IieiteiKc, from our clothes, the decorations* of our 
houHPfl, the woodwork with which wc are surrounded, 
and the inaKuzInes and books which we read. Suppose 
that everything was a dead, toneless white, relieved 
onl.v by the light and shade caused by reflections This 
la the actual condition with which we were threatened 
upon the outbreak of the European war lu 1914. 

Prior to that time we, and all other industrial coun 
tries, were entirely dejiendent iifain coloring matters 
coming from Germany, and our complete line of textile 
futirics, iiajier, leather, woodwork, paints, pigments, 
varnishes and everything else reiiulrlng color, drew 
their tints from the products of the great German dye- 
making plants 

The discovery of eonl-tar colora was made In 1856 
hy an Englishman, William Henry Perkin, but the 
development of the <"oaI-tnr Industry very quickly 
passtd Into Gt'rmau hands, so that by 1875 England, 
Prance and the Itniti'd States had l)eeome content to 
leave the development of this fundamental Industry 
entirely with Germnu chemists 

Prior Ui 1914, as fat as the Vnltwl States was con 
cs-ruod, there wore onij tlye firms engaged in the manu¬ 
facture of coal-tar dvoH, and these de 
IHTidod for the most )wrt, on Intermediate 
products obtained from German manufac 
tnrera It may rendllj be supposed that 
these German maniifuetniers onl.v allowed 
such of these Intermediate products to 
come over here os would produce colors 
which could not, \inder any (smeelvnblo 
circumstances, comjs'te with the finished 
German products The business here was 
not a proHtal)le one, nnd with the single 
exception of aniline oil, no tsial-tnr prod¬ 
uct made in this counlrv could lie consld 
ered as having created a place for Itself 
on a eomia'tltlve basis 

The German dvestuff honses established 
their own depots of dlslrlbutlon and their 
own laboratories In this country, and the 
technical serilco which they rendered to 
the dve csmsnmlng trades reached such a 
state of organization that our color uwra 
were riveted almost luseparahlj to the German manu¬ 
facturers 

When war was dednred lu 1014, this supply on which 
more tlmn ^5,(l00,(X»0,t)(K) worth of our Industries de¬ 
pended, was instantly cut off, nnd no dyestuffs were 
avullabh' other than what remained In the bands of 
the Gennun agents or in tlie warehonses of the mills 
themselves linmedlntelv a condition bordering upon 
panic Ueveloja'd and projihccies were freely made that 
we should lie reduced to the condition of a white world 
with color entirely eliminated from our every day life 
The very Ihairs of the warehouses were scrapisl for 
color, all kinds of blends and nilxtiires were made to 
get desired shades, and dyestuffs utterlj nnsulted for 
tile ri'qulreil purposi' were used Djestiiffs intended 
for dyeing cotton were used for dyeing wool or silk, 
and blends and mixtures were luudi' that would not re 
alst even the action of cold water 

An Interesting Illustration of this was an instance 
which occurred during those hectic times, when there 
was an absolute shortage of (be for coloring sUnkings 
One large hosiery manufacturer succeeded In getting 
hold of a large lot of hrtUlant black dyestuff—wblc’h 
by the bye, was Gorman dyestuff—made and Intended 
for the express imrpose of dyeing casket cloth, and the 
only requisite of which was thnt It should give a bril¬ 
liant glossy black, w'ith no requirements as to fastnesa 
against light or washing It Is intended, In fact, to be 
black only during the brief i>erlod of use, afWr that 
there are no complaints, lie dy<>d up several hundred 
thousand pairs of stockings with this dye, and the re- 
ault wa* that the first time that these were washed 
they turned olive green. This was used as a flagrant 
instance of the poor quality of American dyes 
Our mllla were forced back Into the use of the natural 
dye wDoda which our forefathers used, and which, on 
the advent of the coal-tar dyes had passed almost com- 


lilctely oat of einptoyment. Sud» dyeing materials as 
log-wood, quercitron, fnattc, hypermlc and natural In¬ 
digo were called for and methods of dyeing rejuvenated 
which had been forgotten for years The machinery 
for using this class of dyes had largely been done away 
with In the mtUs, and this also had to be replenished 
at a time when the mechanical Induatrlea of the country 
were being called upon to the limit of their resources 
for war purpoees. The forests of Mexico and Haytl 
were ransac'ked for anything which would yield color 
and every conceivable vegetable growth having any 
natural coloring value at all was experlmentied with 
for the purpose of obtaining the tints culled for by 
onr mlUs. 

Prices soared to unheard of limits, and dyes which 
before the war were sold at 20 cents and 25 cents a 
irnund very quickly rose to $2, $5 and flO a pound. 
Some romantic stories arc told of the fortunes made 
almost overnight In the dyoatuff business during the 
voars 1914, 1915 and 1916, and everybody that could 
get Into the dyestuff manufacturing business did so. 
Iiiateod of five flrma being engaged In the manufacture 
coal-tar products, there came to be In less than eight¬ 
een months, 127 engaged in the making of dyestuff* 
and altout 218 engaged In the making of coal-tar in¬ 
termediates Many of these Arms had no moral or 
ec((iiomle right to be In the business, they did not 
have the neeessary capital or the necessary chemical 
fxiM'rleiico and knowledge, nor did they have the plants 


for making dyestuffH of a proi>ei quality. Tho legltl 
mate concerns, those which had been In the buslnesa 
before and knew something about It. were straining 
every nerve to develop th»‘lr e<iulpmeiit and place them¬ 
selves In a position to meet the demand. 

How difficult this was may be undersbaKl when It Is 
remembered how completely our chemical trades were 
called u|Kin for war puritoses, and as the war pro¬ 
gressed. how our chemical staffs were brought Into 
requisition In order to supply the Government with the 
necessary chemical supervision in the production of 
munitions of war. Upward of 1^209,000,000 of capital 
was invested in dye-mnklng plants, and by the end of 
1017 a very considerable percentage of the supply of 
dyestuffs Called for by onr color consuming trades was 
coming from Americau factories 

There Is no mysterious alchomv In the production of 
dyestuffs, a given chemical formula, provided Its In¬ 
gredients are of satisfactory purity, will give the seme 
result, whether It la employed on tlie banks of the 
Kblne or In Buffalo, New York 

The term “fast” used In connection with dyes has 
Iceen one which has been very greatly misunderstood 
Tho average layman understands by a “fast" dye, one 
that will resist any and all reactions, either light, 
add, alkali or washing As a matter of fact, there is 
no dye—and never was a dye—which will fulfil all these 
conditions. Even the German dyes may be fast to one 
thing and not fast to others. It is not generally known 
that there never was a single pound of Qsrtnan dye 
ever Imiwrted Into this country which did not carry 
the stipulation “withoot guarantee.’’ 

Prior to the war this was the condition on which all 
our manufacturers bought their dysa, but they ac¬ 
cepted the sttnation without demur, as the German dye 
makers were the only sources from which the dyea 
could be obtained, and tiiey themselves were willing. 


white using the German dyes, to gnarantas their goods 

There has been so much publicity, and so mndi fftlec 
and nntstonned writing about this p^t otfeabHlMhow- 
ever, that questions are being asked and stlphtetlens arc 
bMng made, wht^ were never Impoaed on lidirics dyed 
with German dyea prior to the war. it la slaidy be¬ 
cause of this publicity that so many of*oor retail 
stores have put notices on their goods sueh as '’these 
goods cannot be guaranteed because they are dyed with 
American dyes.’’ 

American dyea have been made to carry the hurden 
of all kinds of fanlts; faults of Improperly mlx»d stock, 
fhnita of spinning, faults of weaving, fanlts of flnlah- 
Ing; aU have been passed down the Une and have been 
loaded eventually on the long suffbring Amedout dyes 
is a condition which only has to be okUad to the 
attention of a patriotic American tnwdinnt, and to most 
cues he very readily and gladly rentoves these mis 
leading notices. 

As the new dye Industry becomes more atnndardteed 
and is able to give sufficient time to the working oilt of 
the Intricate problems involved, the educatioo of the 
American dyer will proceed apace and tbeae dUScnltles 
wlU be eliminated one by one. We are Justlfted lu 
saying, however, that the three hundred tndltlduBl 
dyes now made by tbe American dye manufacturers arc 
class for class, and type foe type, Just as brUllant, Just 
as fast, and Just as reliable as the corresponding types 
of German dyea 

This does not mean that In tbe brief 
apace of five years we have been able to 
make all tbe dyes which were formerly 
made In, and Imported from, Germany, but 
can have a feeling of Justtfiabte pride, 
patriotic Americana, In tbe fact that 
in (ine-tentb of tbe time that was taken 
by tbe German manufacturers to bnlld up 
tbolf coal-ur Indostry, we have reached 
a point where we are supplying practical 
ly all the colors commonly required for 
use In the daOy life of the nation, ami 
that there la but a short way to go to 
make our line as complete and fully de¬ 
veloped as tbe German line ever was 
If the Industry Is permitted to Uve, 
and Is not placed In a position whore It 
be wilted out by ruthless foreign com 
ItotlUon, we are Justified In believing that 
In a very few years from now, the coal-tar 
cbcmlcal Industry of America win be do 
lug everything Industrially which was ever effected by 
German luterests So much for the industrial side of 
the question. 

There are other aspects, however, which are even 
more important than the indlvidnal Interests of a 
certain number of our manufacturers. In the worldv 
history, we have passed through a stone ago, a bronec 
age, an Iron age, a steel age, and wo are now In a 
chemical age. Chemistry Is entering Into practieall.\ 
every branch of Industrial manufactnre. It will be 
called upon more and more for analysis of manufac 
taring conditions, and for synthesis In putting together 
the Ingredients for achieving new purposes. 

In order that thia may be done Intelligentty, It Is 
necessary to build up a thoroughly trained class of 
research chemists. Now, where are those chemists to 
come from? Oertalnly our colleges, even our tech¬ 
nical schools, cannot be depended upon to produc* 
them. No matter bow well equipped or well organised 
these educational Institutions may be, they can never 
do more than give young men the initial training lu 
theoretical work. ’The practical application of this 
theoretical training must be done In sa«a« Indoatry, 
the requirements of whkffi are such that this work cau 
be utHlsed In a connnerciat way. 

There le no such Industry, except the coal-tar diem 
leal Industry, and tbe ooUaterat chemical manufac 
tores that go With it. No other industry could af 
ford to spend the necessary time and znoney on experi¬ 
mentation and the working out of eomplleated chemical 
proceeaeSi Given this necessary training In chemical re^ 
search, the utUlsatloa of by-products can be daboekted 
and this brings us at onto Into a vast possthUity of 
usefulness for the coal-tar chamteal Isdnstry— wUcb 
In Itaelf would go far to Justify Its malnteiMtoto-and 
proteetion—tfaroagh the devet<9nnnt of the hy-prisliucte 
(OowlriHuHl on paps 4i7) 


r 'HERE hat been a great deal said, since 1914, about dyeisluffs 
and the induslri> that makes them. Some of this has been outright 
German propaganda, much of it has been more or less hysterical in 
its nature. IVe believe it altogether in order to make a plain statement 
of what the dyestuff industry has been called upon to do since the out¬ 
break of the war in Europe, the degree to which it has succeeded in 
doing it, and the precise position which thu industry occupies and ought 
to occupy in our economic and political fabric. Mr. McKerrow is about 
as Well informed on all matters connected with the production and mar¬ 
keting and use of artificial colors and the coal-tar chemicals from which 
they are obtained, as anybody in America We have asked him for 
such a statement; and here it is. — The EDITOR. 
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• : Tte Giant of the Skies - ‘ " 

* Hie Si«e foid Distance of Bettdguese, and a Few Other Items of the Astronomer’s Daily Business 


I T awssa Uttte to »• to be told that Uetelgueec le 
WUw.to 41aateteF-Uttle, tUM is, eo far 
a« odowsto vbmsUaatioa ef thla huge alae ie concerned. 
We bat^!^'pww«d cOavlcUoii that three hundred mli- 
im tfm .twif^ timand rnUlUm, and lees than 

tour htoMIlibd ^iMlttonj 'but Just what any of these fl*- 
urea jMad^ Stoi J«Mt what the actual difference between 
thebe, to eoncrete terms may be, la something that is 
by no toaum euy to compt^end. It Is really neces¬ 
sary to kuna n> from smau beginnings In order to 
get any g^uate Idea of the llae of Utls huge autn. 

l!>toh bM attempt to make a comparison of some sort, 
graphjoil w atatistlcat, ia not one that will be neces¬ 
sarily hud Immediately successful. Anything, no matter 
how latve tt be, that Is small enough for us to grasii 
readtir and !»!$,> as a basis of comparison, is pretty 
apt to be so w^ryinlaute to comparison with Betelguese 
that tha attempt kt comparison leads'\is to a figure 
meaning U(^ U any more than the 300,000,000 with 
whltfii sto storted. idea of the dUBculty which to- 
heraa to lito pflSwt to get results In this dlrectjoh.may 
be gained W we try to compare Betelgnese with the 
earth. The, earth la a pretty good-sUed affair, as 
things gn to our ordinary life; It Is probable that most 
of «■ hard a fairly definite Idea of whet its 8,000-mUu 
diameter really comes to, and rather doubtful that we 
have da equally^, dear Ttauatisatlon of anything much 
large*, ItutIt'We represent Betelguese by a sphere of 
y toc^ tltotoetaa, the very largest one that wo can 
peaatbiy’^brbwd'^ np<m our <^>cntog page which Is spe¬ 
cially dedicated to displays of this sort, wp find that the 
IKior old earth will shrink to dimensions u goo<l desl 
less than those of a pUi-polnt~l/40,000 of an Inch 
to speak tn the round numbers which alone hare any 
Hlgnlflcance to the presence of a quantity determined 
no more accurately than Is the diameter of Betelgnese. 
We can't distinguish, on the printed page, between a 
tHtlnt 1/40,000 inch and a point 1/400 Inch in diameter 
--except perhaps on the ground that the one wc can 
see, and the other we cannot manage to see at all 
We are In e good deal the same predicament as that 
jmrtrayed by one of the Klnsteln essayists, who wrote, 


apropos of the extremely small alterations In ordinary 
measurements called for by this theory, that while to 
be sure we can measure a million miles, and equally a 
millionth of an inch, we can’t measure both these dis¬ 
tances at the same time and place and with the same 
instruments. The dlAculty In getting a graphic state¬ 
ment of Betelgfese'a stae Is altogether that of finding 
something comprehensible which can stand alougslM 
Betelguese and be measured at tha **mc time and place 
and with the same Instrnmenta Wc believe the draw¬ 
ing which we present on the first page of this Issue 
represetita the most successful attempt vet made to do 
this. 

The orbit of the earth and those of the other minor 
planets to be sure represent quautitioH with which wc 
are not on excessive terms of familiarity Yet we can 
build up to them without undue strain or undue lack of 
clarity. The earth, for instance, trnvela In Its course 
about the sun at an average speed of IS'/i miles per 
second—1,100 miles, or much more than the distance 
separating New York from Chicago, in a brief minute 
This ought to give us some notion of the distance 
traveled by the earth In n year, which for the sake 
of those wlio want to be cautious uo may state exm- 
talns somethtog tike half n million minutes—one for 
every 10 feet of the long distance la-tween New York 
and the metropolis on Lake Michigan, Y'et when the 
long and weary path which these- figures Indicate for 
the earth's annual Journey is beat around Into a cin-le, 
we find that this whole clri-lo with the vast expanw- 
of empty apace within It can be acoommmlated Inside 
the solid (or liquid or gaseous) shell of Betelgiiese— 
acc(uumodated so comfortably, in fact, that there is 
margin sufficient to admit tbe next planet beyond us— 
Mar*—with his orbit that Is pretty nearly half again 
as big as ours' That, roughly, Is the state of affairs 
indicated by our drawing, which is laid off to senle 
with extreme care 

Wc shall have tf> admit one ex<'<-jitioii to this 'J ht- 
llttle boy and the c-lderl.v geulh-mon whom w<- have em¬ 
ployed as further Illustration of Betelguese's prodigious 
sise are not drawn to wale, we shall not atteiui)! to 


conceal this fact from the impilsltlvo reader. Wc 
shan't apologlke, however, wc buuaider that the rea¬ 
sons for por failure to pursue coiklstency to tht- 
ragged edge and over the e<lge arc suflicletitly obvious 
r.ct It be merely repeatisl here what is briefly 8uggesle<l 
around the edge of our drawing. The gis-atest mussidc 
velocity attained in any regularly manufactured hand 
rifle to date is 2,8CiO feet pet second—approximately a 
mile In two seconds. If wo take this velocity as stan¬ 
dard; If wc pretend that it were possible for a bullet 
once Btarle<i at that speed to maintain It Indeflnitelj , 
and If we BO Ignore the facts of gravitation as to sup¬ 
pose that such a bullet once started parallel with the 
surface of BetelgueBo could raaintnln thla parallelism 
traveling In an ortnt that would carry the bullet event 
iially back to Its storting point instead of bringing It 
to “earth” a short dlstani-e away from the point of 
discharge—then we have all the raw materials of our 
second attempt to put Betelguese's sire before tbe 
reader The fact is, that at this high velocity, a bul 
lot shot around the star by a boy of 1-1 would not com 
plete tlie elrenlt and hit tbe marksman in tbe back of 
the nock until he bad attained the ripe old age of 70— 
it would lie .5(5 yeurs In flight 

There IS n-ally more of iiilcrest about Betelgucau 
than the mere figure staled for Us apiiroxlmato slie 
It Is so remote from the earth that, evCn when viewed 
from opposite ends of the 186,00(),O(X) mile baao-llne 
provldf-d by the distance across the earth's orbit, It 
appears to He exactly in the same* direction—In tech¬ 
nical terms, its inirallux is not oliservalilc This means 
that the Irlgonomc-tric mothoci of detc-riulnlng Us dis¬ 
tance, which is the most uc-c-nratc of the sevc-rul clc-\lces 
employed by the astronomer for this purpose, is not 
available-, and we must clesecncl to a eompurlson be- 
Iweeu Us aiiparc-nt brightness ns measiirecl pliotumetric. 
ally, and its iirobablc real brigblnc-ss ns dedueed from 
what the 8|K-rtn)sc'opc tells us iibout it But this 
mc-niis that there is a \c’r) coiislileriililc- margin of error, 
slneo the determination of real iiilc-nsltles lu this way 
is based uiKui tlic-ones wlileh bine not bec-ii and probn 
(Contlnurd on fiaye ^19) 


^^Einstein’s Theories of Relativity and Gravitation” 

The Book in Which Is Collected the Material Brought Out by the $5,000 Prize Contest 


S OMEWHAT later than expected, but we hope lietter 
for the delay, and none the leas welcome bec-auiw 
of It, the volume presenting the results of tbe lilnsteiu 
Contest U now ready for distribution. The effort has 
been made to get Into these pages everything of value 
that has been brought out by the competing essayists 
This, on tbe grounds of spaee alone, has necessitatcsl 
the enforcement of a rigid policy of excluding every¬ 
thing that at all smacked of duplication There were 
essays that were os good us some of those chosen for 
Inclusion in tbe book; but essays whose viewiKiints were 
covered, collectively, with such completeness by tin- 
ones selected as to make their Inclusion Impossiblc 
There were likewise essays which were amply gcMsI 
enough to their entirety for Inclusion without the elimi¬ 
nation of parts which were adequately covered in other 
essays; but the demands of Bi>ace necessitated the 
cllmiDatlou of such parts. To all the contestants whose 
work was good and yet not sufficiently distinctive to bo 
got to, la tofo, wo wish to express our appreciation and 
our regret that they could not be accommodated. 

The reader will douktleas bo surprised, on opening 
the volume, to find that Mr. Bolton’s |5,000 prlste essay 
Is not given the position of honor at tbe head of the 
proeeeaion. It does as a matter of fact precede all 
tbe other complete essays that are printed; but It has 
been judged advieable to precede It by deveral chapters 
of Introductory material. The very cxcelleht reason* 
for this are set forth to the preface and need not be 
repeated tete- beyond the baW statement that the sub- 
Jact to obe 08 wWch It Is not fair to art tbe layman 
to read wttktmt a certain amount of preparation This 
the totoodoetoiry obaptors are deelgaed to give him, and 
it to efinea^ hoped that the hint offered by their 
potfitlon vrttl be takea, and that they wUl be read be¬ 
fore the eaaeys which toltow thoa. 

The ChaVitm amhodylng this ptellmlaary material 
•eefo to «« fo eoaetltote, alone, ample justification for 
the hec^, The veoatratory of relativity, both with re 


s(H)et to Its udiial words .ind even more so with rc 
sjHjtt to the ideas which thcsi- words attempt to (onvci, 
IS altogether new and strange to the liiymun Tilings 
are done, offhand and without explanation or apology, 
which It nuttld neier (Kciir to him won- piTmlssilile 
The shock to bis common scnsi- is too great. and the 
urtters on the subji-ct wliow- work we liaie is-eii have, 
with few exceptions, fnlleil to make any sulllelent effort 
to mitigate this sluK-k by subje-etlng the reader to 
It gradually These chapters are written with tlie Idea 
that It ought to be entirely jHisslble to get unj intelli¬ 
gent laj-man Into a frame of mind In whleh he eiin form 
an appreciation of relativity; and we belli-ve tbev es- 
tabltsh tbe validity of this liellef 

Everyboily who has read the proofs on this pint of 
the book has cvimmented upon one feature, and Inus 
much as this la a feature on the nttaiiiuieiil of wlitcli 
tbe Mlnstolii Editor spent a good deal of time ami 
thought, he do«-s not feel inclined to let falw- modestv 
IH-rmit It go unmentloned. In these IfK) |iiig<-M passages 
from 49 of the competing essays have been used—pas¬ 
sages varying to length from u fragment of a seutenee 
to serernl consecutive paragraphs. To these the editor 
has added material of his own—sometimes just a few 
words to bridge tbe gap between exierpis, again 
several pages on an Item which he wished to covet 
In greater detail than he found it discussed In niiv of 
tbe essays. 

If we were asked for an a priori Judgment as to the 
readablitty of a patchwork composition of this eharac- 
ter, we could give but one—It ought to be highly uu 
read.ible It ought to show its patchwork origin un¬ 
mistakably. It ought to be chopped up to the last de¬ 
gree of discontinuity. But It Isn’t' We venture to 
state that in the abs«co of the reference marks Identi¬ 
fying the various cobtrlbotlons, no reader would sup 
pose for a mlonte that this was not the carefully exe 
cuted work of a single author One with great versa¬ 
tility of style to he sure, able to adapt hto mood to the 


thing lie wIhIk-iI to suv anil Ibi- vein In wlildi he wished 
(o sin It, but one able to write with skill in any of 
Ills sljli-s .\iiv single author might well be sutlsfled 
with a t'oinposltion dlsiiluying the fumlivmental merits 
of iinltv. s<-<(ueri( e. cliiiiiix and proportion to the same 
degree in which tbej arc here fountl We believe these 
ilniiiters to be one of the most striking iKlitorlal acbleve- 
uu-nts whleh we have seen 
After this la.ving of fbi- scnffoktlng over wbkh the 
luymiin Is to approach the suliji-ct bus been (omjilcIfHl, 
wi- come to the essays wblcli aie Judgwl suflicientlj 
g<»Hi, and HUtfick-ntlv dlstinclive in their prom-ntation, 
to be given in full There Is the winning essay by Mr 
Bolton of th(‘ Biltlsh Patent OflU e staff, a model of 



result which shall constitute as i-omplete a dlseusskm 
of the subject as was possible We lielievc both selec¬ 
tion and arrangement are workeil out with success. 
(Continued on pof/o ilO) 
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htjt Arc tr«niifnllt»r Imtallcd on the S S "Aeolui”, xhlch han e<immunlc»ted direct with the N»ey Metlon «t B«r Harbor, Me , 8,000 mile* In (Uyllltht. and hai communicated nearly 8,000 mile* ai 
nlithl, uelne the eamc nmnunl of iiower an moiit marine lnitallatlor*i Rtthl The ,l>kllowatt epark tranemltter uaed on the "Aeohic" for ementoncy and for eommunlciatlon with South Ajnerloan 
Blatlons which are not o<iuimi«t for the reception of are elsnala The apark tranemittcr anpcare at the rlirht In the oeeiler la the receiving eot key and controla 

Arc and spark transmitters employed on board the steamship “Aeolus", which has some remarkable records to its credit 

Radio with the Arc Transmitter 

The Remarkable Showing Made by This Type of Apparatus on the '’Aeolus” 

By Arthur H. Lynch 


T FIK S S “ApoIur” (if till' Muntdii l,iiie arrived In 
Now \(irk on March ‘JHth, from South Aiuoncau 
liorfN Tho movoineliN of tlilh vcshol are iH'iua watched 
with uiucli interest liv those In the marine iminstrj, 
lieoHiise she has nnitei lall.v rednied the runulug time 
lietweeii New ^ork iind ISuenos Aires 

In addition to clipping a few laurels for herself in 
the matter of speed, the goo<i stenniship "Aeolus" Is 
also seltliig reinarknlile records in radio comniunleation 
She has heen equlppcsl with u kllowiiti arc transmitter 
and liousts a ver.\ eflleh'nt receiver 


there Is a cortnin amount of energj' absorption, caused 
bv the sun's rnjs, during the bright hours Many other 
(htsiries liave been exploited and some eTpludetl 
The fact stands, in radio clreies, that communication 
by night cannot be used in estimating the effective 
range of a transmitter, as it Is always more or less 
"freaky ' The sigiilficiinqir, therefore, of tlie daylight 
range is whnt Is relied ntsm 

It would indeed be generous to say that the average 
vessel has a daylight range of live hundred miles At 
though comniuiilcatioii Inis b<-eu covered up to greatei 


distances, the Instann's are quite few and only have 
occurred In latitudes where there has been freedom 
from atmospheric dlsturhanee. The nearer we get 
to the ctiuator the greater ht'cnmes the atmoaiiheric dis¬ 
turbance, called In radio parlance "static ” And it is 
well known that the heavier the static the less possi¬ 
bility there Is for communication tiy radio 
By projorting a line from Bar Harbor, Me, south- 
W'ard, we find that the "Aeolus" was not so far from 
the licit line of thi‘ world, when she was in daylight 
(ominnnleatloa with that station That Is, In a posl- 


Au (ifficiiil report fiom the Chief Bnillo 
Ottieer to tho eompiiiiv tells of direct 
eommuiilcntlon vvllh lliist San Tedro, Cal¬ 
ifornia, the night the vessel left New York 
on her wav Month On the same evening 
she also sent inessiiges to mill received 
from Ilie SS "Vene/neln," which was 
verv close to Hoiioluhi lioth these sln- 
tlons ii'iiorted that the sigiiuls from the 
‘Aeolus” were verv slioiig and ciisily 

I'rom New York to Honolulu Is approvi- 
inatelj eight thousand miles, so that (oni- 
munleatlon covering Unit dlslnnee, with a 
trniiHinitler which diH's not reipilre iinv 
nion- power for Its operation than the 
ordlnnrv ship set, N vei v reinarknlile 
Hilt even this great dislnine has not 
(jiiised so mm h slli in radio circles as 
has the dlsfnnc’c of miles over whhh 

the vessel eoiuinunieated In opc'ruting with 
Hie 1 S Navv Itadlo Station, at liai 
Hnrlior, Me 


for the “Aeolus” to enmniunicate dlreetlv 
with Hnr Harbor, nlgtit or dnv, up to the 
time iliis riasird was reached, vvhieli is 
quite reiiiarkalile, to la* sure 

Comiminieiition with the radio Installa¬ 
tions usuallv found on vessels, is a much 
simpler matter at night than it Is by day, 
and though great dlstnnoea have been re- 
ivorted heretofore, raivst of them have been 
aeeomplished at night. One theory for 
this dlfferenc-e In operating ranges is that 



Two-kilowatt arc generator employed for creating the continuous wavea bi are 
transmiaaton 


tlon where receiving is admitted to In* ns 
bad as Is possible and at a time of day 
when transmission la snbjeeted to the 
greatest natural barrlera, she sent to and 
reecdvcql from Bar Harbor. 

Considering that the operator over¬ 
loaded the ecjulpment a bit, in order to 
got through, we will say that three kilo¬ 
watts were consumed instead of two 
At the rate of ton cents per kilowatt, 
which Is about the average charge made 
fur eleetrlclty, the current used for this 
remarkable feat would cost thirty cents 
per hour 

Comparing this range with tho ordinary 
daylight range of five hundred miles, 
which, as previously mentioned, Is gen¬ 
erous, there Is an increase In distance of 
two thousand Bve hundred miles, which 
Is five hundred f>er cent in favin* of tho 
arc transmitter over the less efficient sets 

The work being done by the "Aeolus” 
Is being carried cm by many other vessels 
of the C. 8. Shipping Board fleet, which 
have been equlpp^ with arc transmitters 
In many caoes unfavorable reports have 
been received by the Board concerning the 
olveratloD of this form of triiniimltter, 
which, it is clalmud, were caused by Inex¬ 
perienced operators or faulty Installation, 
brought about by the nn^ of War. Many 
of the sets have had to be reinstalled, 
and the war-time operators, some of whom 
did nut know the first thing about any 
{Ootttinued on pope 4S0) 















McohMifiVl tA the Printer 

I N th« <rf prlatlw thwe are 

iu*ny trlek* ot tbe trade that mu«t be 
loarwed In order to turn out work that le 
ujt to standard, One of the most perjdes- 
Ing problems Is that of keeplna the sheets 
to be printed free from dirt and sediment 
liofote they touch the type form. If they 
are hot absolutely cleao there Is no nnl 
form Inklhk and a clean Impression Is 
Ihckliyr. The printer has his troubles 
with the fllUn* up of half tones, with 
sometimes a bUr resultant damage To 
iivercome this tumble, usually after a few 
thousand impressions have been run off, 
the form^ must be waaheil Mr, James K 
fsiyle, a practical printer of Cleveland 
has perfected a vacuum sheet cleaner and 
when It is In use It U said that the wash 
lug of forms need l>e done hut once or 
twice a day. 

This device is very simple In design and 
cun with very little trouble le nttache<1 
to any cylinder, lithograph or offset press. 

It Is operated by a small ©lectrie motor 
and bas a sertes of aiuTlou noazles. These 
latter are connected by rnblter tulus to a 
small suction fan The noasles operate 
on the press cylinder at a point where the 
iwper start* on Its trip through the press 
Dirt, lint and other sediment is drawn 
from all patter and erentunlly duds Itself 
In a canvas bag attached to the blower 
Static electricity Is another source of 
trouble for the printer If some attention 
were not paid to this trouble maker the 
printer would not Ite able to turn out his 
work as fast or Jog the piles of paper as 
Iterfectly Kor this purpose aji electrical 
sheet heater has been brought out by this 
same gentleman The heating element Is 
of special construction designed for in- 
lense beat. The heating wire Itself is of 
very recent tnvention and U the same as 
that useil for hlgh-temporature melting 
furnaces hut Is used for this purpose at 
one-third Us capacity, 

A Big Moving Job 

T KN large-sued steel tanks having 
served in oonnectbm with the manu¬ 
facture of high explosives near San Krnn 
clfK-o during the late uar were Just moretl 
a distance of 25 miles ti> be used in 
a more iwacs'able oll-snpply station In 
moving these tanks novel methods were 
used to save time and expense Kach 
tank measures 22 feet 9 Inches In diameter 
hy JO feet high, not Including the urn- 
hrella sbaia’d top wlileb adds 2^ feet to 
the height. The bottom and shell are 
oue-«junrtcr-lnch steel plate, the nmbrellu- 
sliaped top No JO gage steel. 'I’he ca¬ 
pacity of each tank Is 80,000 gallons, and 
the weiglit Is 1l5,(K)0 pounds empty 

By means of 4-lnch pli>e used as rollers, 
with pipe dHiige lit one end of the pits? t 
tiiruing the pipe and moving the tank, par 
moved from its foundation to the t-dge of a n 
and tipped over the hank After this It wai 
to rnlso them further on edge by means 
truck pulling ou a rope block and cable 



to facilitate With the tank on edge, a rolling hitch with steel 
icli tank was cable enabled the auto truck to move ijnltc rapidly 
nearby bank. Some of the tanks were moved in lliis luaniuT half a 
as unite easy mile over rough rolling country. (Irodiiig had lo be 
I of an unto done In a few places only. 

To get the tanks to the water’s edge it was ncces- 


sarv to cio.ss the railroad tracks at a very- 
busy point The tanks were lined np 
leady to be rolled across the tracks at 
night, so as to give the least Interfereme 
wilh tram schedules 

After iH'lng moved ncross the traiks 
Hie tanks svere rolbsl Into tJie water and 
lowed down ,Snn Kranclsco Bay AH ten 
of the I auks were towed at one time by a 
11(1 lioisepowcr lanneb nmklng the trip 
against a brisk wind and part of the 
time against the tide, in eight hours 

New Use for the Telephone 

F ISH when tlmy swim make a noise, 
and Ibis can be detected by tbe tele¬ 
phone Iiecordlug to the following- 

.Most of us have watched with interest 
the luovemenlH of slioals of fish liencaUi 
tile siirfin p of the .sea or of a lake, but 
few will linve nssociatevl with those 
movements the Idea of noise Neverthe- 
les-,, sndi movements do make a noise, 
and Norwegian ilsliermen, it la said, have 
taken advimtage of that fact to devise an 
arrungement to assist them In detecting 
and locnting fish at considerable depths 
1 liev lower a microphone hy means of a 
wire from their boat Into the waler, the 
other cud of tbe wire being connected 
with a telephone receiver on tbe boat. 
As the latter slowlv pris-eeds on her 
(ouisc in W'orcli of a haul, an operator 
keeps the receiver of the telephone to his 
cai ami he can tell Instantly when a shoal 
of tisli IS being niiproached 

The Trend of Motor Truck Desi^ 
for 1921 


driven by chains us well as internal-gear 
and Worm-drive axles lias decided, as a 
result of lliesc evlciisive cxpcrlinents, to 
use an cm iosed drive rear axle which he 
eiilbs a dual reduction tvtic This axle em¬ 
ploys only two gear reductions, four gears 
lading nsisl In a gear unit that Is a com¬ 
pact assembly liK'Hted at the middle of fhe 
axle and driving the wheels througb con¬ 
ventional Iiv e-axle shafts The rear axle 
IS a full lloating construction, the wheel 
being larrbsl by two taiior roller-bearings 
having opposed load lines, these bearings 
lielng plaevsl on llie outside of a strong 
one pletT drop-forgisl load-carrying mem¬ 
ber Ihat bus a wide yoke at tlie center, on- 
(iroltng the gear unit 'J’he dnal-rednc- 
tlon gcai arrangement is very sluillar to 
that type wbkb is so [lopular In England, 
I I lime and In (ieniiany for use on sub- 
Hidv-tvpe inieks Intended for heavy-duty 
work and adapted for Immediate conver- 
Vacuum cleaner that keeps the sheets clean, the impression uniform, and the slon to milliary service The primary re¬ 
plates free from clogging, shown attached, with the press in shadow diution is obtained bv bcvel-gearlng while 

tile seiondary reduction is through a pair 
dge. a rolling hitch with steel of spur gears The pinion being mounted on the prl- 

1) truck to move ipilte rapidly uinry reduction shaft while the large member with 

re moved in Ibis manner liulf a which 11 meshes W altiielied to tbe differential bousing 

g country. (Iradiiig liad lo be assemlilv Tests have shown Ihat this dual reduction 

iiily. gear is nearly as ellicleiit as Mlde-clialn drive and more 

the water’s edge it was ncces- efflfieiit tliun ttie worm-gear drive 




bsnk to gvt it on adgs. Cvstw/ A rolUng hltoh with steel aahle snsbisd tbs tank to b« hauled by auto-trnek once it had been up-ended. Blffkt- Tbe tanka after 
being roUad Into tbe bay and raatored to a aatural keel 

Molting ten big steel tanke by rolling them to the water 
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A Supep-Dmeadnanght |ia 

The Latest German Battle^p «Baden’^ &ink hy Gnnfixie Torpedo 
By Hector C. By water V ^ 


E arly in Icluunr.v the ox-<Jerman battloflhlp 
■'liudeii,' wliuh was amouK tlic former eaemy 
ships iill(,<aln(l 1(1 (irrat Urltnln, wa* towed from 
I’ortamoiith to Hiilthcud uud thoro Hubjtrted to attack 
by Runllre mid toriicdia-s According to a fwml-offldal 
stutcmciil Issued on I'VbniHry 9, “the ‘Hoden’ was anb- 
Jeeted to sliorl raiiRe Hrliig In the iirt'Sence of jrunnery 
exiM-rts, and also to aerial torpedo attacks The object 
WHS to test the (.(instruction of German battleships and 
to thniw light on the value of caiiltal ships The shjp 
will lie salved for further tests.’’ The photograph 
reprodtusul herewith was taken soon after the conclu¬ 
sion of the eiiierlments As 
the first o<-eH8ion on which 
11 reiillj roiKlerii war vessel 
of (he largest dimensions 
has figiirisl as a target ship, 
this exiierlmeut has created 
gn-at interest In uuval cir¬ 
cles The "Hnden,” which 
WHS laid down in Iiecemticr, 

1913, at the jard of F Schl- 
chau, Panzlg, and coin- 
inciued her trials In Noveni 
lier, 19H1, etulKidies the 
latt'st German Ideas on bat- 
tloshlp design The “linden" 

IS WMl feet long over all, has 
an extreme beam of 98'/j f( 
at feet 8 Inches, 118,971 


to keep the ahtp ou an even keel. From bU cwtral feta¬ 
tion he eould communicate by volce-ptpe iu>d telephone 
with the pumps, aea-codte, and au^lkury leak-wtnd 
statlona, A p^vlum fdtoiwed him at a glaitce'the es- 


of 2ft knots these formidable engines hftTe a range ex- 
eee^m 14,000 yards, 

being flred at, certain modlllcatloiw are nzuteik 
atom to have been made in the "Baden,” and the lere- 


11(1 her displacement 
She reprt'seu's the 
latest German Ideas In battleship ((instruction 
As regards urmoi and protec tlve plating, the “Haden 
has a main belt lift* liuhes thbk, whieh laiiers to 
0^4 inches at the lower edge This Is surmoniitcsl by a 
stroke of fiVs Inches ariuoi extending to the uptier deck, 
and the ciladel is encloMsl hr transverse hulkhends 
lleyoml the main ts'lt there is plating of (I Inches up 
til the liow and stiuu 'ilie secondare hntterv Is nr 
mored with (Iti-indi plating, the deik above the bat 
tery being about inches thick lictk pnitiHttlon Is 
less siilistantial than nilglit have been supisised 'I'lie 
protei-tlvp diH'k projsT is 
onl,v 1 3/10 inches on the 
slope, lint abaft the citadel 
ibis deck Increases in 
stroiigtli till it reaches Its 
maximum thickness of -I'lv 
inihi»M over the steering gear 
Forward of the main licit 
the protective deck Is 2 ^ 

Indies thick The barheftes 
have a maximum tlin kness 
of l.'l'h linhcs, Ihe turrets 
being 13% Inches thick at 
the front, inches at the 
sides, ainJ from 4 Inches to 
4% Inches on the roof, The 
forward ciuining-tower Is 
hunt nil of 13% Inch uriuor, 
with a riii,-lnch nsif The 
coal bunkers are so arrnngisl 
that the.v extend all the wav 
above the iirolectl'c deik 


act trim of ahip, while a diagiram board todicated HjUiBt turret waa remo’red. Few antbemtic detoUe of the 
the duantlty at water wbi<^ could Im admitted to'eaoh '. heiiiMudmetit are ovallable, but it la known that the 
compartaetit «n4[ the which dooming-Would bare tfifeagi aomunbed far more quickly than had been 

on draught, befd, and general trim. The Whole ship.’*! , Acoordlng to statementa pabllihed In tbc 

company had been thoroughly trained Ita thlfe work, ' firing ship wm the old, moBltor “Lord (Wto,” 

partly by periodical drill and partly by means of an wfim wiring the war carried a pair of aaeleut I2-tach 

instructional model, which rciirodueed in miniature the guns and, subaeqaently, a single Ifi-lneto gnn, With 

subdivision of the hull. Thanks to these careful pre- whldi tim idteUed the German poaltions at ZeObrugge 

For the "Baden” experiment 
the “Lord OUve” was 
fitted with a triple 154nch 
gun hEKiuAt, the first moont 
of this kind to be used to 
the British Navy, It la re- 
iwrted to be in oontempla 
tlon for the four new bat- 
tleshlpa of the current ship¬ 
building program, which 
may therefore mount ten 
15-inch guns in two triple 
aud two double turrets, ar¬ 
ranged as In the U.8.8 
“Oklahoma"; or, posalhly, 
twelve 15-toch guns In four 


/ 7' axil he remembered that the terms of the Armistice, as far as the]) affocted m»al d#ain. 
required of Germany ihol she hand over iifer fleet to be distributed among (da Allies. The 
allocation of the ships tvas made »iih the tipdersianding that certain larger IMidi should be 
dcstro^d within a definite time. This condition is being fulfilled b^ using the ships as targets for 
attack h]i gunfire, torpedo or bomb. The accompanying article seems to dispose of the rather 
widely accepted belief that the German capital ships Wert possessed of defensive qualities which 
greatly exceeded thou of similar ships in other navies of die world .— ThE EDITOR. 


(uutluus German ships which rt*celved to action Injuries 
of the gravest description were brought safely Into port, 
the “Dorlfllnger” and "Seydlltz" after the Jutland battle 
being cases In point 

The ’’Baden" was armed with eight lo-toch, 45-calllier 
lilies In four center-line turrets, sixteen 5.9-tocb 43-call- 
iK'r raiiid Are guns eight 3 .'-Inch 4r>-eallber autl-alrcriift 
guns, and three 23 d-ineh s«bmerg(»d t(iri>edo tulies An 
interesting feature of the main armament Is the extra¬ 
ordinarily light wtdght of the 15-inch gnu, which weighs 
only 70 2 tons On the other hand, the projectile is 
tmich lighter than that of the British 15-lnch gun, 
weighing only 1 U5’2 pounds as against 1,930 pounds. 


the fnre 


t(i tli(' 


when filled with cmuI add 
cnDsiderably to the sum 
total of protection Armor 
gratings of the usual pul 
tern are fitted to all oiien 
lugs ill the forecHslle iiiid 
protective decks So much 
for the dofoiise against gun¬ 
fire 

In the "Baden,’’ a.s in 
ever.v other German warship of iiKidcrii lonstruction, 
great pains have Ihhui taken to mliilinlze the elToct of 
siibmeiged explosions, an object facllltuteil by the gen¬ 
erous lieam of the ship The prlucliinl defense against 
toriiedoeH consists of a longitudinal bulkhead which 
runs throughout the major leugth of the ship. It has 
11 uniform thickness of 2 Inches, aud is closetl ot each 
end by 1 3/10 inch athwartshlp bulkheads There is. In 
addition, a v(«ry elaborate system of pumping aud flood¬ 
ing, which war experience showed to lie more effective 
than mere passive resistance by means of sulsilvision 
When the ship wiuit Into action the commander was 
posted at a station below' deck, where his sole duty was 



Its muzrlo velocity Is 2,02S feet-secondB, aud at J6 
degrees (the maximum elevation of which the "BadenV 
guns are capable) tbe extreme range la 22,200 yards. 
Of tbe three torpedo tubes fitted, the bow tubs is hotl 
zontal and located 19 feet below the load wgierllpe, 
while the broadside tubes are depressed two degrees 
aud set at an angle of 20 dsgrees liefore the beam, 
the centers of the tubes intereecUug the ship's side at 
points 13 feet below the load waterllue. The torpe¬ 
does used In this ship are believed to be the largest 
extant. Their diameter Is 23.iS inches, the length 2S 
feet, and the total weight 2.10 tons, of which 651 pounds 
Is represented by the bursting charge. Bet at a speed 


triple turrets, corresponding to the arrangement of the 
U.S.8. "Indiana ’’ On this iwlnt, however, there U no 
definite Information, and it is by no means certain 
that the designs of tbe new type have been finjiHy 
approved Nevertheless, the fact that a triple mount 
for heavy guns has lieen made and experimented with 
marks a distinct epoch in the development of British 
naval ordnance and Indicates the belated adoption of a 
system which has long been in vogue In the navies of 
the UnItevI .States, Italy, Austria and Russia. 

Although the "Baden" was shelled at short range, the 
velocity of the projectiles is believed to have corre- 
spondevl to a range of about 10,000 yards The effect 
was surprising In view of all 
that has been beard altout 
the super-excellence of 
K r u p p cemented armor 
plate made at Essen. Round 
after round cleanly perfor¬ 
ated the IS% Inch belt, and 
In some cases projectiles im¬ 
pinging at an oblique angle 
jiiitiched their way right 
through the thickest armor 
Fnder this heavy punish¬ 
ment the great battleship 
soon displayed signs of dis¬ 
tress. Water entering 
throngh the numerous shell 
holes 'twixt wind and water 
gave her a heavy list to 
starboard, and long before 
the specified number of 
rounds had been fired she 
heeled gently over and sank, 
coming to rest on the shal¬ 
low bottom with most of her 
bull above water. It is not 
quite certain whether the 
torpedo-planes which had 
been detailed to administer 
the coup de grfice made their 
attack before or after the 
bombardment, but in any 
case one or more torpedoes 
were dropped frota tbe air 
and are said to have found 
the target. Sir B. T. d’Bynoourt, the Director of Naval 
Construction, baa stated that the “Baden’s" armor 
showed a degree of resistance eoasldwahly inferior to 
that of British armor of toe same dimensions. A fin" 
ther point desnonstrstod by the test was tke great Im- 
prorement Which bos be«i made In toe qnfedlty 
Britlsb annorqfisDclng shell since toe BatUe of Jut¬ 
land. In that aetton, according to Lord Jetonee, nuoy 
shells iMcoke np on striking the thick GenMn «*mqr. 
though there is photograi^c evidcuce that a hifege 
percentage got through and exploded with tocHfie 
effect inside the ships. Views base been puhUghed 
[ConUnuoi on psspo 4$$) 
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* tOMc Afsrt 

O N a raltroad wIhko tlt« traffic U ex- 
eepUcmaUy dmae, aucb as the inb- 
waye *ad elevated railroad* ot large 
AniericaB oitiea, It la <)ulte a proMan to 
toaiatala aa even headway or tnterrul 
between tcaloa. Tbe loaa of headway by 
any one train thrown more or leas of the 
entire railroad ayatam ont of joint, for 
with baadwaya meaenred in mlnntoa and 
aecoode the onlnterruptod operation of 
trnina la aa dedicate ae a complicated 
piece of macbtuary. 

Of otpialitorahle Interest in this connec¬ 
tion la ttMi'^-lledwaygraph—an Instrument 
that Mhilabea a dally record of railroad 
headways. Eeveral instruments of tbU 
kind have beni Installed ou the subway 
tines ot the Brooklyn Rapid Transit sys¬ 
tem In Brooklyn and Manhattan. The 
bedwaygraph, which Is shown In the ac¬ 
companying lUustratlou, Is circular In 
shape and 24 Indbes In diameter. Every 
24 hotirs a fresh paper chart Is placed In 
the Instrument, being held lu place on a 
revolving disk that la driven by clock¬ 
work. The disk makes oue complete rev- 
ulutlon lu every twenty-tour hours On 
the chart are four circular seta of lines 
representing the tracks at the points se¬ 
lected for the recording of (he intervals 
between tralus. Radial Hues divide the 
clrcnlar lines Into 24 parts which repre¬ 
sent the 24 hours. Between these hour 
lines are smaller <aieS Which divide each 
hour Into sections that represent emo- 
aixth of an hour or ten minutes. At ii 
fixed point directly above oucb of the four 
sets of circular lines Is an electrode or 
“spark point" which, by the passage of a 
apark, marks the chart each time a train 
passes the cbosen point an<l this mokes a 
record In minutes of the Intervals l«>tw(>eu 
trains 

When a train passes over the track at 
the point selecteil for checking up on 
headways, a relay conueotod to the truck 
is automatically operated, wblcb iu turn 
operates two other relay* in the chief 
dispatcher's office; and the action of these 
coatroUlmi devices is such as to euerglse 
momentarily an Induction coil aud pro 
duce an electric spark from the spurk 
point above the chart. This spark pro 
duces a charred puncture In the chart 
about the site of a pin-hole Thus each of 
these small holes represents a train that 
has passed over the track at the selected 
vs>iut and the distance between the holes 
on the revolving chart represents the In¬ 
tervals between the trains 

A Rocky Moontain Town Which 
Runs Its Own Plant 

A n Interesting example of municipal 
L ownership of a public utility ou a 
small scale which has apparently suc¬ 
ceeded Is presented In the experience of 
Longmout, Colorado, with Its electric 
llld>tlng and power plant. 

I,ongmont Is a pretty little town of 
6,B00 population, built on an elevation 
above tlie broad fanning lands on the east¬ 
ern slope of the Rocky Mountains, and Is 
one of the principal gateways to Estes 
Rocky Mountain NaUonal Park, The 
bualnwM streets are’WlI built and paved, 
with smooth boulevards stretching Into 
the country, Inviting the motorist, while 
the residence avenoes are lined with tall 
trees and lighted hy tows of el^tylc 
gteffies on iron pillars down the middle of 
the avenues. 

The first thought of owning an enter- 
prise of this kind was stimulated by an 
artkl* on “The White Coal of 8wlt»er- 
land” aM;martof in a leading weekly ten 
or twelve years ego. The rugged moun¬ 
tain noeaMry of the region may have sug- 
gad»A to the town lying along the base 
ef the rgnge that powdUy Mmllar benefits 
eonUl b* oMatoed hy toe devotopmont of 
its own natoaal moureni. 

* (OMtoMtad on paf0 m> 



An iBstnmMt that tnafcoa a Moonl «f the headway betsfeen traiina on one of 
New Tech’s btuy subway systems 



oi> na «s.TL« m i»t vt»« o» 

An Stttomatie telephone Installation in Germany which handles 10,000 numbers 
with only three operators 



The Longmont water supply station which furnishes water and 



Motor-uil barrels used as sUes st the Sonih Dakota Experiment Station, the 
hand rhepper being shown in foregromd 


The Automatic Telephone System 
Abroad 

T he United States Is not alone In the 
development and progreasive appli¬ 
cation of the automatic telephone system 
it appears that tlu> automatic method of 
telephime oi>eration is rapidly gaining 
grouncl lu (leminuy. 

The well-Unown Siemens industries for 
the most part have lately l)een transferred 
from Berlin to Spanduu where many of 
tliem were iilreudy located The co-ordlii- 
atloii of such u vast grouping of industries 
Into one giant organization naturally calls 
for an extensive Internomraunlcatlug tole- 
phune iiistallutlon, and wbUe in the past 
the private telephone system has been 
manually operntwl. It was decided to em¬ 
ploy the automatic system at Spiindnu 
follow int; the consolhlutlon of all the Sie¬ 
mens industries So remarkable Is the 
present ontomadc system now In use at 
Spaudau that conversations may be car¬ 
ried ou between any two poets In the en¬ 
tire plant without manual aid from 
Central " 

The aiifomalic system is not altogether 
new to the Siemens organization Ever 
since ntl3 the plant had liecu served by 
mi automatic tioard which was capable of 
enlargement to ( 1.000 numbers without any 
serious structural changes In Germany 
this is considered the equivalent of the 
telephone iDstniliition to serve a city of 
200,000, though In our country with Us 
much freer domestic use* of the phone a 
similar claim would have to l>e mad(‘ on 
a mm h smaller sdili- The new central 
station iiecesBitntiHl hv the latest move is 
one of 10.000 numlHU's, and nsinires the 
service of hut three oiicrators to do the 
li'W things which the mechanism Is Inca- 
pul Ic of doing itself It handles lietween 
tsi.ooo and 70, otto conversations per day. 


The Electric BlUy Goat and Its 
Work 

O nt eover illustriitioii shows a new 
t\pe of eleitrlc "hlllj goat" hauling 
madmie recently installed at the Beacon 
Park plant at Allston, Mass, for the Bos- 
loll & Alhanv Uallroud 

I'or coaling loisimotlvi's this railroad 
has a liirgi' coaling plsnl consisting of a 
frame building containing large hoppers 
over which Is a Htniidard gage track on 
which the uml cars arc nm. This upper 
iriuk Is reached bv a long grade of 2CIV/ 
pi'i (sMit A train of lon<l(s(l coal cars 
Is left on one siding and ono car la pulled 
forward Into iiosltion bv a sniall electric 
(ar puller When the cur reucUea its 
jiroisT position, the small car puller Is dla- 
coiiiiected and the large electric hoisting 
wliiih is started A “billy gout," which is 
of cast Iron and whii h runs on wheels ou 
a narrow gage track, Is pulled hy IVi- 
UK h-diametcr steel cable connected to the 
iKOht drum This "billy goat" normally 
icsts In a narrow concrete trench hetw'cen 
the rails, and when pulling Is started. It 
(f’ontinucd on page 4£0) 

When Oil Ban ete Become Silos 

T he exiM-nsc Involved in estahllahing 
a costl}, modern equipment for con¬ 
ducting numerous exisTlmcnts with eu 
siiagc as a pulatalile ToihI for cattle has 
lieen adroitly sideslepjH'd hy the Govem- 
mciit Instead of constructing a silo 
plant, with nil iis uistly apiKilntmeuts, 
the Forage Crop liivcstlgatioiih XJ S 
DeiiartmciU of Agrloulturt', atsiiilred 10 
motor-oil barrels at a cost of .Vi apiece, 
and a hand chojiper tor less than $‘20 
The improvised (spiipmeiit was sla- 
tloned at Redfleld, Soiitli Dakota, the ex¬ 
periments having tiogun in the fall of 
lino, and will ta' lu continuous operation 
for an Indeterminate period Preliminary 
tests were made with these mixtures 
Alfalfa and corn, alfalfa aud sorghum, 
and sorghum and com The barrels were 
Itllod on Septemlicr I, containing from 150 
to 2tX) pounds of ensilage, aud the con- 
(Continued on page 
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The Motor-Driven Commercial Vehicle 


d try MAK7R VICTOR W. PAOE, M. & A, t 


TAts deparimenl ts devoted to the tnierestt of present and prospeotive owner* tf motor truck* and dtHeery wagon*. Tk* editor wiU « 
guetiton reUUtng to meehant^ feature*, operation and management of com me rc i al motor tehicles 


A New Internal Gear Drive Axle 

T HK i)oiiulRri(\ 1(1' the Inteninl gear 
tlrivc for motor triieJi use and Its 
wi<l(‘ Hpidlf iitloo III ilonhie retluctioii 
axles bus Htiinuliiteil (leslgii and devel- 
opmetit of tills lipe, aiid various refine 
ineulR lime liecn worked out and ap¬ 
plied ill the coiistriU'tion of new axles 
reeentlv niiiiouneeti. After mi exten¬ 
sive and evnetiiig series of tests, a dis- 
tinetlve and what has pnived to be a 
very prmtleul form of axle has now for 
some time iKH'n on the market The 
mechanism, which Is clearly outlined in 
the aetoinjinnylne seetlonal view, la sim¬ 
ple and eompaet; and wldle all parts 
are easily aeoesalble, they are thorough¬ 
ly enclosed, run in a constant hath of 
oil, and ore cxeeptlonaliy well protected 
from the destructive posslhllltles of the 
abrading at flou of road dust There 
are uo grease cups on the axle because 
the luiirleation of all the internal 
mechanism la done by a simple circula- 
torj system that cannot get out of order, 
jjiuce it uses no nuxlllarj parts such as 
pumps or delicate piping Only auch 
members as are found In all axles are 
given the addeil function of eontrllmtlug 
to the oil circulation In both braking and 
driving inethaulsm 

Another feature that differs from 
■conventional construction la the use of 
multiple disk brakes working on the live 
axle ahnfis, these being completely 
boused and working In a constant oil 
Jiath The n'<irk of bringing the truck 
to a stop Is dlstilbuted over a large 
number of lubricated faces, and It Is evi¬ 
dent that heating is reduced and that 
there IS practically no deprisdutlon be- 
cuUHe of the low unit pressure on the 
friction material This design provides 
brakes of gn-nt efilrlcuey and endurance, 
fonsiderablv leas pedal pressuri' being 
TS'lluInd to bring the tnn k to a stop 
than Is neicasary with the conventional 
band-brake designs 

'I be brakes are operaiod by u simple 
toggle mechanism which nets as an 
isiuallzlng ineilliim as well, while the 
jiressure Is graduallv and unlfoimly ap¬ 
plied to both brakes slmiil- 


Front view of the new Internal drive truck axle, ahowing drive gear and brake 
housings 


liecauw the oil la thrown tangentially 
from the outer brake-disk carrier, find¬ 
ing Its way back to the gear housing and 
again liemg pleke<l up by the gear Any 
bent absorbed hf the oil Is thus dissi¬ 
pated 

it Is said that the axle is free from 
noise because of the silent brakes and 
drive gearing as well as the absence of 
external unlnbrloated moving parts. 
Owing to the tdimluatlon of the usual 
large-diameter brake dniins, the road 
clearance is exis-pllunally good and ob¬ 
tains at all points under the axle. It be¬ 
ing as much at the wheel ends as at the 
center, a somewhat unusual uccompllsh- 
nieiit In double-reduction axle design. A 
clearance of more than 14 Inches Is se- 
nired with 3f!-lnch solid tires. 

The rear wheels are driven by herring¬ 
bone gearing, which is very silent in 
oiieratlon and which ellminatea end 


thrust Am the power Is applied well 
toward the rim of the wheel, the gear 
tooth pressures are low. An oll-tlght 
casing holds a sufficient quantity of lu¬ 
bricant to provide for extended periods 
of operation. The oil is carried up to 
the driving pinion by the Urge Internal 
gear and thoroughly lubricates that 
niemlicr and Its supporting bearing 
Practically all the reduction Is obtalDCst 
at the wheel, so the differential mechan¬ 
ism and drive shafts may be made light 
without sacrificing strength, thus reduc¬ 
ing unsprung weight. 

The load carrying member Is a one- 
piece. Solid. droi>-forged construction of 
heat treated alloy steel The hub Is de¬ 
signed to take either wood or steel 
wheels and the assembly is such that a 
wheel may be dismounted without dis¬ 
turbing either the bearings or the drive 
gearing. As the axle embodies the 


Hotchkiss drive principle, the gprlng 
pads are attached to the drivlhg-geae 
housing so the rear spriags take all 
braking and driving torque reactiuu. 

Track B^iiaces Twttttty Tfuan 

F O SIMB80N, of Umetrtone. 

. Aroostook County, Maine, has a 
leo-acre potato farm situated 7^ miles 
from a railroad, yielding about 150 bar. 
rels of potatoes to the acre, or approxl. 
nmtely 24,000 barrels. On account of a 
road grade between the farm and the 
potato storage house close by the ruU- 
rosd, be could bsul only 20 barrels with 
one team of horses and make one trip a 
day. It would have taken him 1,200 
working days with one team—Just a lit¬ 
tle more than three years to haul his 
crop to market In order to get It to 
the storage house in the 60 days availa¬ 
ble between “digging and snow" It would 
have taken 20 teams to do the Job. If 
Mr. Slmeeon and every other farmer 
who hauled to thin twrtleular etatlon 
had found it possible to secure 20 teams 
for the 00 days, It would have been Im¬ 
possible to handle that number at the 
unloading station. The haulage cost 
nione for this unmber of teams would 
have been considerably more than 68,000. 
'I'otul costs would have been enormous. 

Mr. Rlmeson was furnished with facts 
and figures concerning the operating 
costs and given an actual demonstration 
of the efficiency of the motor truck by 
the service department of a weti-known 
truck concern that detailed an expert 
to study the problem. Convinced that 
the unal>sls of his problem was correct, 
Mr. Rlmeson purchased the roaebiue and 
Immediately Itegun hauling 45 barrels 
of potatoes to a load and making 6 trips 
a day. In addition to this be made fre¬ 
quent night hauls to get his potatoes 
In the storage house lustde of 70 days. 

At the old rate of 25 cents a barrel 
for 24,000 barrels, this truck more than 
paid for itself In the 70 days It had to 
do the Job. Every one of the 0,000 farm¬ 
ers In Anxistook County Is a potato 
farmer and every one of the 80,000 i>eo- 
ple who live there Is in 



some way or other depen¬ 
dent upon the potato crop 
for hie livelihood. They are 
all imtato specialists, and 
nothing is overlooked that 
can In any manner Improve 
the quality or Insure the cer¬ 
tainty of the crop. T'hey 
practice the most careful 
cultivation, make free use of 
fortlllxers and utilise every 
machine that will reduce la¬ 
bor and transportation costs 
and increase eSlcleuey In 
handling the crop 
Hauling the crop to mar¬ 
ket has always lieen a slow 
and tedious process, Twenty 
barrels make a full load and 
If a grower lives 30 miles 
from market one load a <lay 
Is all he can haul. If be 
lives 5 miles, be la limited 
to two loads a day with a 
single team, for 20 miles Is 
a full day's work for heavy 
hauling Under these condi¬ 
tions the growers who live 
at any conslderahls dls 
tance from a shipping point 
are at a dlitlnot disadvan¬ 
tage. Th«y cannot take «d- 


ply Is constantly renewed Sectional drawing showing the operating details of the new Internal-gear axle vantage of the pmrket. 
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while the non-magnetlc eubstascee are 
nrfpt by niomeatiuD off of the belt when 
It beglna its <}0WQwar4 coorae. Disk acpa- 
mtora are built capable of treating from 
aoO to 1,200 pounds of material In the 
course of an hour, and the magnetic- 
pulley pattern of separator, according to 
, rtae, U able to take care, In the same In¬ 
terval, of from 5S0 pound* up to nearly 
40 tone of waste. Apart from doing what 
Is quite Iropractlcahle by manual labor, 
these aeparatore recover values that other¬ 
wise wsnld probably be lost. Magnetic 
pulley separators are extensively em¬ 
ployed now In withdrawing Iron and steel 
from blast-furnace slag, when crushwl, 
and from the sand of foundries. Indml, 
magnetic separators are reclaiming fer¬ 
rous metals from ashes, grindings and 
sweepings, and helping to add largely to 
our stores of these secondary metals So 
far, so good, but separation. In Itself, 
does not sufflee to insure the fullest re¬ 
use of the salvaged scrap 

Light, loose tnmlugs, borings, etc., when 
remelted In that form, entail serious losses 
by excessive oxidation In the furnace. 
These can be minimised by compacting or 
brlquettng the material in advance Ma¬ 
chines are built which effect this by suit- 
Jecting the bulky scrap to enurmons pres 
sure, and the result Is a dense moss 
which will undergo melting with nearly 
as little loss ua a like weight of solid 
metal. This may l>e done either at the 
source of the scrap or at the nearest plant 
that speolalltes in the brlquetlng of such 
material. From there It Is returned In 
the form of so-called ingots nr briquets 
These can be forked, dumped, and han¬ 
dled without appreciable loss by abra¬ 
sion , they factlitato economy In the use 
of crucibles tweause their shape and den 
alty permit a maximum weight of charge, 
and they promote greater output of ri'- 
caat metal In less time and at a lower 
cost for ftiol One estahllalmient has a ■ 
brlqnettng eqnlpment which turna out 1 
from 16 to 20 briquets of steel turnings per 
minute and theae run from 12 to 20 
pounds each. The light steel for these 
briquets is bought at the market print for 
such scrap and, after oorapaeting. Is sold 
at a premium above the market price for 
so-called henvy-meltlng steel 

That the aovernment set an example 
In economy is evidenced by what was 
done at the U H, Naval Oun Factory 
where, during three .rears' work, it was 
found that manganese bnmxe, preylously 
supposed to be an enictlng composition, 
could be made without resorting to high- 
grade virgin roetala The alloy was pro 
duced in a reverlwratory furnace from 
materials of low grade, such as yellow 
brass, machine-shop tnmlugB, xlnc dross 
from galvanising viots, aluminum turn¬ 
ings, old xlnc scrap, foundry-floor scrap 
and skimmlngs, and scrap copper. Simi¬ 
larly, the Navy Yard proved that open- 
hearth steel could be made from cheap 
animlable scrap, and that a considerable 
saving could thus be achieved over the 
ordinary practice of utltlclng practically 
all beav.v and high-priced melting stock 

The uso of lead batteries has expanded 
greatly through the development of the 
automotive industry and a large part of 
our secondary lead Is obtained from old 
batteries. In 1918 the secondary leatl re¬ 
covered from various sources amounted 
to 122,100 tons. Considerable Impure and 
low-grade lead scrap Is now manufactured 
Into toy* here which previously came 
from abroad, Two years back the second¬ 
ary On salvaged was equal to about 42 
per cent of the tin Imported: It totaled 
24,038 tons, and was valued at $29,868,200 
Some of this was got from clean tin-plate 
accap and about 400 tons was recoveretl 
fitMa scrap tin, dippings, old tin pipe, tin 
(gU, and eoUapelble tubes. Nearly all 
clean tin scrap Is detlnnad by one of three 
pvoeesssa—the electrolytic alkali, the 
(riblotHtWi or th« nUcaii saltpeter. By Um 
iOonttHHUi OK ptv« W) 



Pick the right blade. Don’t exped: a saw 
that’s cutting light angles to cut cold rolled 
stock satisfadtorily. It won’t do it. Chances 
are it will break before you’ve made half-a- 
dozen cuts. It's an absolute fadt that no saw 
will cut all metals equally well. 

You’ve got to remember that the number of teeth 
to the inch and the thickness of the blade must 
vary according to the material to be cut, or your 
work will cost more than it should. 

Look at your chart, choose the proper saw and flood 
the job with compound. Increase the pressure as 
the work progresses and you won’t lose time or 
temper because the saw’s not right. 


If you haven’t the Starrett Hacksaw Chart we will 
be glad to mail it to you. Free. 

Smad fvr Catolo, No. gg 


THE L. S. STARRETT COMPANY 



The Effect of Weight or Pressure 

The demonstrated advantage that 
has resulted through the establishment 
of specific cutting speeds and feeds as 
most economical in the case of the 
lathe tool, points to the necessity of 
likewise determining the best working 
conditions for efficient Hack Saw work, 
as regards speed, pressure and lubri¬ 
cation for each type of saw and class 
of material. 

The most yltol variable under ready 
control is the pressure upon the saw,— 
which, other things being eiiual, deter¬ 


mines the rate of cutting and the en¬ 
durance of the blade. The proper 
weight to be applied on starting the 
cut, and when and how much it should 
be increased, varies with different 
makes of saws, and in the absence of 
recommendation by their makers can be 
estimated only by trial and by compar¬ 
ison of results. 

The effect of pressure on the life of 
the saw and how it affects cutting costs 
is veiTT clearly shown In the succeeding 
tables and curves. From all of these, 
it vnll be at once evident that too light | 


a pressure will allow the saw to slide 
and wear without doing effective cut¬ 
ting This may show long life in hours, 
but also requires long periods per cut, 
and results in an ultimate low effi¬ 
ciency On the other hand, excessive 
pressure is unnecessarily destructive 
The saw may cut much faster while it 
lasts, but it doesn’t last long enough to 
justify the practice. Between these ex¬ 
tremes lies the happy mean which rep¬ 
resents the acme of Hack Saw economy. 
—From Hack Saws and Their Use, 
published by The L. S. Starrett Co., 
Athol, Mass., for free distribution. 













416 


SCUENTIFIC AMBKICAN 




Recently Patented InventioiiB 

Brirf Dtserlptiont 4 Reemikt PaMeJ MtdmietJ a4 ~EkelrkaI Dtoku, ToS‘, Fmm im p hmtnlU, EU. 










SCIENTIPIC AMERICAN 


417 


BoMilir 11^ to 

pmm jmffc ^19) 

tv*t JB«(kod th« tin Im reclaimeid In tb« 
(ionn a< ft qxmgr frannUted precipitate, 
'wbioti c«a be reoMdted Into plft tin; by 
tbe eecPad, tetncbloride cuf tin U re- 
covered for um in tbe welftatlnx iind Ibe 
dyelnc of ellk; and by tbe third pro- 
cftdbre tbe tin la aecnred as an oxide, 
.which is employed ae a coloring agent in 
the enamel industry or melted Into pig tin 
by means of a reverberatory furnace. 

Alumlnma <dilpa from castings pro¬ 
duced la the matrlng of automohUes have 
become a large source of secondary alu¬ 
minum. By the old treatment the loss In 
remelttng such chips was sometimes as 
high as 40 per cent, but government ex¬ 
periments revealed awhile hack that it 
was quite practicable to lower this loss to 
as little as 10 per cent. The secondary 
aluminum. In the shape of pig aluminum 
or In alloys, totaled a matter of 18,001 
short tonA In 1010, and was vnlnwl at 
812,014,600. Various products are made 
by smelters and reflners from scrap alu¬ 
minum. Ihirlng the same year we ob¬ 
tained 2,447 short tons of wcondary 
nickel worth $1,820,400 Of the rcsultsnt 
reiflned nickel, about 60 per cent Is used 
in nickel steel, 80 per cent In whlte-mctnl 
alloys, 11 per cent In anodes for plating, 
and 8 per cent for miscellaneous purposes, 
inchidlng the manufacture of salts and 
other chemical compounds As has been 
well said, "By depriving the market of 
any useful scrap metal the price of virgin 
metal Is driven up proportionately.” 

Finally, In sketching tbe potential sav¬ 
ings through the recovery of secondary 
metals, let It be said that blast-furnace 
flue dust, which Is so often neglected, baa 
an Iron content of more than 40 per cent. 
By brlquetlng this dost It can be fed 
back to the furnace and much of tbe val¬ 
uable Iron In It can be melted and cast 
Into marketable pigs The recent per- 
fecttujf of machinery for brlquetlng this 
material opens up channels to tremendous 
economies. Our large Industrial enter- 
ptiaes are prafltlng by tfa« lessons learned 
during the late conflict but the thing 
needful Is to Impress upon their smaller 
brethren that they, too, ought to adopt 
tbe some practices so that the nation as a 
whole may be the better flttcil to cope 
with tbe foreign producer. 

The Truth About the Dye Industry 

((loeffnwed from pope 408) 
for the production of essential pharma- 
oeuticsls Some of the most necessary 
drugs for the maintenance of public 
health are produced from coal-tar prod¬ 
ucts. I will mention only such things as 
salvaraan, aspirin, novocnin and pbena- 
cedn. 

Prior to 1014 we were entirely depen¬ 
dent upon Germany for these prodnote; to- 
ray, physlclana and dentists will tell you 
that they are difficult to obtain, and are 
very expensive. They have not yet been 
prodneed adequately by the American dye¬ 
stuff manufacturer, bnt given a fair field 
this Is the next step of development which, 
already in preparation, Is bound to come. 
Is It not advisable that an Industry which 
o«n yield auch substances for tbe relief 
and benefit of the human race should bo 
maintained? 

Again, w« are reaching % point where In 
many swrtlons of our country, the soil has 
baeome exhansted and requires replenish- 
Btettt with those seeesaary chemical ingre¬ 
dients which enable It to yield Its fall 
percentage of crops. These chemicals 
again come from the coUatcral chemical 
lines intimately connected with the oonb 
tar riiemical ladnstry. such as the pro¬ 
ducts of mtrogMj from the air, which 
uuikie posslfale the necessary nitrates and 
tkft nutoufactBce of amoKwia, «s well as 
otter u^amloftl fftfitoiw which are Indls- 
pgteUlte to toe proper preservation of 

Ite fcmmrvattoo of tte coal- 
tgg fteadtet .brtwitof >• MtoKtoWy «- 


soctftted with tte national welfare, in that 
It is from this Industry that the high ex¬ 
plosives and poison gases are obtained 
which have made modem warfare what 
We reallaed It to be In 1817-18ia 

Tbe country which has a well-estab¬ 
lished coal-tar chemical Industry, Is the 
country which is ready to meet an ag¬ 
gressive attack almost at a moment's no¬ 
tice. The same plants which produce coal- 
tar colors can be changed and diverted 
Into the manufacture of poison gases and 
high explosives with the least possible 
margin of delay—to use a slight literary 
exaggeration, almost over night 

For Instance, there is a black dye, sulfur 
black, very extensively used for dyeing 
our black cotton stockings In Its fin¬ 
ished state, it is simply a harmless, gray 
Ish-black powder If the procesa of its 
manufacture however had beep stopped 
before tho last step was completed, and 
had been switched Off in another dlrec 
tlon, we should have produced picric acid, 
one of the most i)owerftil explosives 
known. 

Again, a certain brilllunt yellow dye, 
made from coal tor, and la uiilversHl use 
for obtaining delicate golden tints, if also 
stopped before tbe completion of the final 
step, produces cme of the most deadly 
ffirms of poison gas, a gas which renders 
modern rlHe fire and the machine gun 
ineffective and nsclem to the same de 
gree ns the high powered bullet threw Into 
the discard the ahoulder-to-sboulder for 
raatlons and s<illd squares of the days of 
Waterloo 

There Is a story which may 1 m> apocry¬ 
phal, that prior to 1014 one of the largest 
German dyestuff manufacturers was mak¬ 
ing, under Instructions from Berlin, large 
(luantltles of dl-nltrotoluol Tliere was 
no particular market for this iwoduct, 
and they simply continued Its manufac¬ 
ture, piling up huge quantities without 
an.v apparent outlet for It When the war 
broke suddenly upon tbe world In 1814, 
Instruction came from Berlin to add one 
part of nitric acid to this dl nitrotoluol 
and It was Immediately converted Into 
trinitrotoluol—TNT 

With this TNT Germany battered down 
tbe walls of I,lege and Antwerp and blast 
ed her way through Belgium and northern 
France, while the Allies were still under 
the delusion that they could bold back 
her gray hordes by peitporlng them with 
shrapnel. 

Some weeks ago a squadron of airplanes 
flow over the lower part of New York 
They were a beautiful sight, and the surg 
Ing crowds filling the streets at the noon 
hour watched them with admiration and 
interest In their pasaage over the busi¬ 
ness district, they dropped smoke Utrobs 
and marked the places where they struck 
The layman cannot easily Imagine what 
would have happened If these had l>een 
bombs filled with TNT and'poison gas, 
but tho expert knows Theoretically, 
these planes destroyed the whole lower 
part of Now York and its dense day-time 
population In fifteen minutes. And this 
destruction would havo been caused by¬ 
products obtained from the coal-tar 
chemical industry 

Do we want to see this country placed 
In a jwsltlon w'here such a thing as this 
might eftsUy happen: where from the 
decks of a line of mother ships anchored 
twenty miles off shore, suclv a aquadron 
might have been sent to cause tills de¬ 
struction without any possibility of de¬ 
fense? The world Is sick of war, but Is 
there anyone who Is so optimistic as to 
believe that war has been finally abol¬ 
ished? As long as human ambitlcni leads 
individuals to seek the glory that comes 
from triumphant war, as long as the 
surging yellow And brown hordes of over 
populated countries are seeking 'outlets 
for their mlUlons who are starving to 
death on their own resources; as Tong as 
tbe indnstry and commerce <tf n nation de¬ 
velop beyond the point whferb Its prod- 
ucte can be absorbed by the h.tHte mftr- 
(CofttosNed OH 
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^BCENTLV PATENTED INVENTIONS I record , the deylce will »l«o autoiMUciUly ttop In Internal combuitlon moton Mlnf k««»T aAEA0HBTBIJCT0aB.--A^#^0I., 8«»- 
phonograph A further object la to pro- oil. which are not eoUtUo at ordinary t«>- eoa, Kan. The pnrpoa. ot the to^tion la te 
iContlnuod frvm page U6) I ^ controlling mechanlnn whloli 1. appll- perature., It la necea«iry to employ a auUahte prorWe atnieture of mmplb and flyeproOf «t«. 

tlonal to that U may hr ni.plled or removed varlou. .tandard type.. apparatu. for the purpow of effecting a <»«. etrtiotton, and which wttl (emn ft-'JItaratltr of 

without taking th. .mini from the mraft A PHONOOItAPMH _W H Pl*‘* vaporlaatlon of «uch liquid, before ad- garage, for the tndivldual holMlng of auto- 

door 1. provided ghing «cce« to the ‘"‘‘rlor TOOT ^ ^ them to the cylinder. The preamat In- - 

*•» — IZ U ,ovt:t.;n rellte; to 'for -“Oo" •»«•* It. obj^t to provid. a wpple- 

ORKASE CUl’ —D E HAauMatt. Simms, uiie beneath the leg. ot phonograph, and ha. mentary arrangement for hcatl^ by mean. 



purpo.e 1. to provide a cup which 1. ijiilokly 1 
and eaally removed, and mean, for .utom.ilc 
ally locking the Mm. against accidental dl. 
placement 

MBHCEHIZING MACHINE.—J Spit.bb, 425 
mu St. W Hoboken, N J. Thl. invention re 
late, to apparatu. for mereerlilng cotton 
yam by the nee of cau.tlc MKla or similar 
mercerltlng MtlutloiiH The object U to pro 
vide . machine arranged to effectively and eco 
nomlcally mercerise a large amount of yam at 
each operation, and In a cuinparntlvily abort 
time, the machine being continuous and auto 
matlc In operation and not requiting the 
service, of highly skilled labor. 

BUrriNQ OR I’UI.lHHlNti WHEEL—A 
latVBTT, 125 W 12th St, New lork, N 1 
The object of the Invention la to provide a 
polishing device arranged to oomhlne with the 
body of the wheel a polishing compound with¬ 
out requiring the workman to periodically ap 
ply the compound to the peripheral face of the 
wbMl Another object Is to leave the work 
eAcewllngly bright and clean wltlnint any par 
ticlea ot tbu pnllahlng compound adhering to 
the crevices, filigree or other ornamentatloON 
on the article being polished 

SHl’TTLK MOVER ~r J Bauuil, 42 
Primer Place, Avenlda, W’ruguay, Mexico City, 
Mei This invi'Utlon alms to do away with the 

Shuttle tor moving the same anil I) bring about 
advantages not only in construction of looma 
but In construction of ahiittlcs, by the appll 
cation of ahuttlc moving means which will 
effect the desired results as far as movement 
Is concerned without actually engaging the 
shuttle 

PAPER EKEDINO APPARATUS FOR TYPE 
WRJTEU8—W (’ AvhiiY. 2820 Vancouver 
Highway, Honolulu, Territory of Hawaii It la 
a purpose of the luventlon to provide a paper 
feeding apparatus and meebanl.m Including 
trays for supporting the paper, such trays he 
Ing balanced to coact with feed rollem to 
effect a simultaneous feeding of a plurality of 
sheets of paper In such mauuer thal the aheeta 
will ociopy corresponding poaltlons on the 
platen ot a typewriter 

PBRFORATl.NfJ ANIJ CUTTING DEVICE 
FOR Mtll/nURAPHS —W T CoIiiNS, deed 
W, DeMllly, Hox 445 Tallahnssee, Fla The 
Invention relales lo a device which Is In the 
form of an atiaOimini so Ihut It mar be ap 
piled to a multigraph iroicbloe ot ordinary 
construction for perforating and culling the 

cutting and perforating blades are nssodiil.d 
with supporting disks to permit of the removnl 
and substitution of other disks when they 

SECTIONAL CARLE FOR HANDLING 
LOGS—W. U I'ETBHS, 187S Tabor Court, Tori 
land, Ore This Invention relates to di'- 
vieea for use In logging and has foi Us obJe< I 
the provision of a cable formed In s<ctimis 
which ore flexibly conuecled by clevises to 
which may 1>C secured thuins eoiineeled with 
logs whereby the logs may he properly ban 
died at all times and especially while they 
are descending an Incline 

Masical Devices 

OONTHOLLINO DEVICT! FOR PHONO- 
ORAITIS.—B O Bhbijuiso, 68 Sth 8t, Hobo 
ken, N J. The principal object of this In¬ 
vention la to provide a device In the nature 
of an aftachroenf for phonograph, which Is 
designed to actuate the phonograph at a pro 
determined time Another object It to pro¬ 
vide time controlled mechanism for .ctusting 
the tom table of a phonograph prior to the 


Prime Movers and Their Accessories 

STAND FOR FORD ENGINES—C C PuKK 
and D V. Bhipwki.l, Dumas, Ark A purpose 
of the luventlon la to provide a simple and 
compact stand which Is designed to support 
two engines of the I'ord type In such manner 



that the overhauling and disasseinbilug of one 
engitn. can be carried on without interfering 

(her purpose la to provide a stand which Is 
adjustable to varying positions so as to render 
any part of either engine aceeaslble 

ENGINE I’lKTON—J W Cai.ta, riatte, 
S D The Inventluii rdales to plstoni and cyl 
Indcrs of ititeriial combustion engines An 
object Is to provide a piston having means 
for preventing the working of (lie oil up into 
the explosion chamber, said meant comprising 
a plurality of recesses forming pocket, which 
may contalu n sealing compound 

PUSH ROD EXTRACTOR—R F IUiibt 
and IL T HtvopiNiuBNBii, address H N Edg 
man, Box 71, Holly, Colo Among the objects 



pressing the valve operating spring on liileriial 
combustion engines and particularly on that 
tv pc of Internal combustion engine employing 
valves of the overhead or valve lii-hend type, 
lo facilitate the removal of the push rod thi re- 

INTEHNAL COMHU8TION ENGINE—N T 
Col 1,1 vs, 707 Kth St, Sacramento, C.l An 
Olijcct of this invention 1. to provide means 
for holding the compression of the gas mix 
lure In the eombustloii chamber at the desired 
pressure while the eugine paues over top 
ccnier A further object I. to provide an aux¬ 
iliary cylinder and piston, said cylinder com 
mimkatlng with the main cylinder of the en 
glue and the piston of the auxiliary cyRudtr 
lontrolled by the crank shaft tbroui^ the me 
(Hum of operating means ao a. to hold the 
compression for efllcleiit result. 

CARBON KBMOIBR—K. H, CBAMfLiN. 
RFD No 1, Manchester, N. H The Inven 
(Ion relnlcB to a eompoBltlon for removing 
carbon from infernal combustion englueA and 
which 111 operation will not Injure any part of 
the engine or mechanliun with which It coroe. 
In cnnuct, and a further object i. to provide 

prising denatured alcohol, benxtne, heroaene, 
water, camphor, .odium bydroxld and wdlum 
carhonate 

HEATING APPARATUS TOR INT®RNAL 
CGMHUSTIGN MOTORS.—H. J, Ohavwr, USB 

Re* VfllHer AaT.Rota.PM*w*t SstnA Eraae* 


I center or allow the draft to go .tralght up 
through the .tack In accordance with th« de¬ 
sire ot the engineer 

I Pertaining to Recreation 

GAME—N n D1I.I.ON, 621 l.t Ave. WMt, 

Seattle, Wash The Invention relate, to a card 
game While It 1. primarily Intended for the 
amusement ot the participants at the ume 
time It serves as what 1. commonly known 
os a psychological test, In that It brings to 
the .urfaee all of the perception and reaction 
and causes the player to make quick decisions 
WHIRLING TOP—J T Eo.os, Bailor, 
flmig Harbor, New Brighton, R I , N Y The 
particular object of the Invention 1. to provide 
a toy Involving the um of weighted curds 
adapted to be cau(wd to whirl almultaneou.ly 
III substantially the same plane hut In oppo 
site directions, having the characteristic of 
exciting the Interest of any obMrver who may 
not be familiar with the physical principals In 
rolved and so rendeUng the toy of an attrac 

GAME—V DicKEhsoN. c/o 0 C. Cowley, ^ v 

Station T. New York, N. Y. The invention re- the like requiring replacement 

late, to that class of device In which pellet. J""" tube when It Is once 

of desired construction arc ullll.ed In connec The Invcotloo also has for It. 

tion with what might be termed a mate, a “’’J”'' •*‘® <>' » non-deflaUble tire 

central Inclo.urc being a.«>clated with such different vehicle, 

mase Into which the pellets are to be guided woploflnf pueumatlc tire, at tb* present time 
by tilting the supporting means for the rosM, REAR AXLE DRIVE FOB MOTOR VBHI- 
but without the assistance of the hands In dl- CLE8—O. 8 Pm.i.iAM, Room 2828, Park Row 
reet contact with the pellets Kldf, New York. N. Y The primary object of 

this invention Is to provide a device which Is 
Pertainiillf to Vehicle* adapted to take the place of the ordinary dlf- 

LOCKING DEVICE—D B Wmtb, 137 ferentlal commonly employed A further ob 
Farragiit Ave, Olympia, Wash Au object of 1*^1 t® provide meant by which dlfferaiitlal 
the invention Is to provide a simple, rugged, movement of the driving wheel, of a motor 
effective and ea.Ily atuchablo device, capable vehicle la obtained, at the (Hime time provlxlon 
of attachment to certain part, of an antomo- *> made for positively locking both the wheal. 
Idle, iisrtlcularly to the segment on the steer wHh the power transmitting element 
ing wheel with which the gn. and «>ark levers BELF-PROPBI-UNG CRANK —Q. Hsus, I 
arc connected, and one which when once locked Rue Jules Lafebvre, Paris, France. This In 
on the machine cannot be taken apart or tain- ventlun ha. for It. object to provide a Mlf- 
pered with except by the peiaon having the propelling traveling cr.ne w> constructed that 
proper key Gjp motor that proiMjll. the vehicle shall llke- 

ALINEMKNT DEVICE FOR AUTUMO- wise be capable of bclug utilised for operating 
BILES —C 8 Pketb, 250 W 54th Bt, New the crane, that I. to My, to slue the cr.ne 
York, N y The Invention relates to sutomn- around on Its own axis and to wind up the 
biles of the Ford type, and Its object 1. to HfOng rope. 

provide an allnement device arranged to re BICYCLE — 0 J Hbnbbbaul, 223 K. 122nd 
duce sldewUe swaying of the car body to « Bt., New York, N. Y This Invention reUtes 
minimum Another object 1. to readily permit to a bicycle which Is especlaUy adapted for use 
of applying the device without requiring by boys, and has for Its object to provide a 
changes In the construction thereof. bicycle of simple and insxpsnslve construction 

STARTING CRANK TOR MOTORS—F, F, wi that Mid bleyole tnay he produced at a 
REnuina, 8032 89th St, Woodhaven, L I„ mliilitium cost The steering head, braces. 
N Y. The primary object of the Invention Is handle bars, wheels and Mddle all being made 
to provide a starting mechanism of the hand “f wood , the balance of metal to give added 
cranking type for Internal corabnatlon engines strength, 
commonly employed In motor vehtcles. and DogiglUl 

more partlcnl.rly to engines uMd In trucks. ^ SPOON-KNIFE,-!. EOPP, 

---n ' '081100, Ore 

attention to U. fast that 

^\\ Q|B9 ^ we are in a poalGon to render eompetout oerv- 

—(I'Anriu) -■ *“ .vaiT braneh ot patent or trade-aoik 

ii I "■ work Onr etaff 1. compoMd of meohanteol, 

—iiAVlUl ~ ~ eUctrloal and chemical experts tborooghly 

yj trained to prepare and proMcute all patent 

\ \ appUcariona, trreitpeotlre of the eomplet natore 

\ \ of the (robject-matter involved, or ot tbe 

j \ \ .peelalUed, teofanleal or telestlSc knowledge 

j \ \ required therefor 

I \\ We ateo have aesoelatea throngbont the 

' “ ^ world, who aMlst in the proMontloo of patant 

.I.ONTAI. smctiobai. VIEW WITH A poBTiog and trade-mark appllciUone Olsd In aU omta- 
snnwN 18 pi.AM trlea fOrslfs to the United StatM. 

a further objeot to provide mean, for MUNN 4 CO., SoltoitaM pf PatMte 

mtisg a movemeot ot the itartlng crank Woolwertb BdUdtnf, RBV XOUC 

he revetM direction, which aoaMttms. Tower BpUdJst. CBKJUDO, GU* 

w owiBg to a praoatiire axpaiigioir In the BeleaMe AnutHtM SUtg,, WiMmUOtOt*, tk C. 
r eellndeea. Hohaet R mRHM CAH MAMSWXk feat,. 


has reference to antomoblle idgnal. deotgned 
to replace the eu.tom of extending one', arm 
and band from the (dde of a car to Indicate 
when a turn I. to be made, and thu. avoiding 
colllclon. and accident. Th. device relate# to 
a signal vlribl. In day or night, and ewectally 
adapted for foggy weather, being dleoernlble at 
a oonolderable distance The (rtgnal Is con¬ 
veniently operated from the driver's Mat. 

RBRILIBNT TUBKLffiM TIRE.-A H. 
YOUNO, 1123 13th Avs., Oakland, Cal Tbe 
particular object of the invention it to pro¬ 
vide a tire construction which will avoid the 
usual dlMdvantsges with respect to blow-outs. 
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PATENTS 


J. which you w»h to patent you can 
writ* fully and freefy to Mimn * 
Go. for advice in regard to the beet 
way of obtaining protection. Pleaee 
send eketotiee or a model of your in¬ 
vention and a description of the 
' devioe, explaining its operation 
All oommunioations are strictly con¬ 
fidential. Our vast nraotiee, extend¬ 
ing over a period of eeveoty years, 
enables us in many oases to advise 
in regasd to patentability without 
any expense to the olient. Our Hand- 
Book on Patents is sent free on re- 
queet This explains our methods, 
terms, etc,, in regard to Patents, 
Trade Maries, Poratga Patents, etc. 
aOENTlFlC AMERICAN 


: Thp'Truth Aboat the Dye Industry takes it to rea.h us from Betelmiesc at 
(Continunil frem pai/r 411) this speed 

,, . .. Then, lest the reader should get the 

keta. aiu where foreign outlets must be ^ 

sunght there will be bo possll.mty of ..„,uh„t he has a.irelv pluml«>d the depths 
war Ihe next war vvlll be a ehemlcal ,,, 

war and the nation whleh has aafeguard- 

wl Its chemical Industry and has enabled ^,^ 1 , „.„«„„.„.lc ««■..- 

It to tK‘come self-snstaiii iig and ndepen- ,.on„e,tlon with the most remote 

dent of foreign eontrlbut one will be the 

nat on which beeniisi-It la prepared, will ti,„t Or Kln- 

be the most free from foreign aggression ^ 

The new hoj^ of mankind Is embodied „.,,H.nnd,-,l unherse, putting the 

in the word •‘disarmament." Armies are ,,, light 




] In the word "disarmament.” Armies are „f , 

I to he reduced to a mlnltniira ; the building _no i 

of forty million dollar hattlestilps Is to be gg mlllh 


\enra—no, not miles or astronomical u 
of 93 million miles enoli, hut lighi-yc 
After this «e shall presiimahly he 


e scrapped, and isar planes, capable only 


of lielng used for offensive purposes, are neat 

to Im no longer built—but no nation can 
afford to disarm and to make itseJf de- , 

foiiselcss ngnhist attack, unless It has an 


MUNN & CO. 


0„ 

NEWTMK 

CHICAOO. ILL. 
VASHIHOTON. D. C. 
tAN FtAMCISCO. CAL 


Hclcntiac Amsrlcsn (esubllibfid 184B) on« 

yoar »6.00 

.scluntlflo Amsrlcsn Monthly (mtabllalied 

IS76) one yssr IT 00 

l^ll>lmge prepaid In TlDltw] States and posses 
alona. Mexico, Cutm and Panama 


furnUhsd upon application 
Kemtt by poatal or expreaa money order, bank 
draft or check 

Qassified AdvertisemenU 

Adverttalng In this column ta f 1 00 a Una, 
No Iras than five nor more than Ig llnea 
acespted fount seven, words to the line All 
urdera muit be accompanied by a_reinlttaoce. 

BUMNESB OPPOKTUNTTV 
JSUWT AN n J^,J^'",5J^,“J//„rt'imsnaa» « 


wherever It nmj he npplied, to seeing that and Gravitation 

tills proti'Ction Is afforded, not for the (I'onilnut il from pagr 400) 

purpose of building up n money-making j|r Bolton's rnther uimdonied sfnte 

monopoly, or even for giving one brunch „f ((,e iMwtoliitcs iind the coiise- 

of ituUieto pspe<‘lal cxmsiderntloii, but qup,„.<.„ m mlimrahl.v stipiilemeiiPsI lu the 
timt we may lie malntalneil In the gunran fr,„„ j|, i.'rumis, of New york. 

teed security of our own interests and in which fruiiklv devotes )iriictlcjilli nil il-i 




SAVE ruix AND OIL 

I Dllaase, capaclly. anlnmicy deco 
matly tmtirove enatnre, piimpfc o 


sChBABS Dllaase, ca 

■imn, e^** find 'fur’s! 
« Platon Rida Illvlalou, 


y / y«a COM b* qmeU)> carmd, i f yvu 

fSTAMMER 

WELL™P%?“WELL 

Olka a maohma o( your own Caab or easy 
•arma Many atylaa and aim for ad purpoaaa 
WHto for Glrculsv. 

WfiltAIISM08.,4S4W Stats «<.,ltka«s.M.t. 

We^UFMakiB K 

AnytUoA la a natal ataatfsi or oovslty pro- 
ducad trooi any mstal and ftaiabsd In aay color. 

Wrtsrbwry Button Co., WAWrttify, Co si t . 


Ler^st Soiling 
iJualiii/ ut 
g au%Hld 


. , ^ r * L 1 » aaT ^ >UM»uf fur <‘noii«h 'flu* <llffprenc<* l.t'twocn , 

fenseless against a tack, unless It has an k,, Km.Ildean ! 

industry from which with the lenst ,>os.l-1 -Km lldean friiniework I 

Die loKH of time, ImilnpiMiRnhle tmliifnl 1 i i^kwyw^/MktnAiwwwwMywMw^ 

ta n.a ... 

which nre the basis of munitions of war ^ 

semired or I s de enae. . , , . ihut our enthuslusm for l.irge mouthfuls 

That Is what the wm -tar chemlcnl In- satiated, however, we 

diiatry means to us VUien we hear that ,,„w itiuiiv 

our Congress has tu-en asked to pass that ,),g),CKg,.,K)iMgx».0(K),<)2.-.! 

eg s Htion Which Will enable It to pro- , 

eet Itself for a few years longer against 

threatened foreign eompelltion. even now maiter hut lust ns a formulltN 

Iming pn-pared by a nation which Is de 
termlned to regain Us military and In-' 


the peaceful imssesslon of our own homes, („ „ disr-nssloa going (o show h\ I j 

_ ^ . means of hrllliaat analogies Jiisl wh\ nod 

The Giant ot the Skies h„w the rsm.epls of spa<e ami time haxo 

(Conffnacd from pngr 400) (o hi* modithsl. anil how this modlllcatloii 

blv never can he put to a jirer-lw and h> a new theorx of giinltatloa 

thorough tesi, and which In addition to <'ommnmler Mdlardx, of Kondou i.miiih- 
the doubt thus thrown upon their results, "les an ctasav of somewhat similar scope, 
adinitttsllv are a matter of prohahtlltles •’"* written with less attenlion lo aiialogx 
otil.v, so that In the eases of Individual and more to feclndcal detail legardlng lI k 
stars Ihev mnv give us results that an> nature of the world under the m w ciai 
far from the troth In spite of these 'I'Pts Mr Hugh Klllof, of i'hlselhursl. | 
drawbacks, th<‘re an* wn\s of cheeking up Hcnt, Is selected ns the cssaxlsf wlio lo 
In a general way the dcdennlnatlons of 'l"ote tlie piefacs', ''has c-ome closest to 
cllstance thus ohtaiiKsI. HO the nsirononier '■viill.v c-\plalnlng relatmlx In teinis fa- 
feels safe In stating lhat Betelgnese isi miliar to everxlssh, wltliont asking Iho 
more than '-’.'’lO and less than IKK) light 1 rc'uder to enlarge his vcsahnlHr.x andwltli 
years from our oWn system 'U miiiimani demand so lar ns enlarKing ' 

A llglit-yenr is of csturse the distanc'e his mental oathsik Is comenied'' In 
tracelcsl hv light In a ^l‘a^ If we fesd de SIttc'r. the eminent Imtch astiommier, 
that we must have It In terms of a more eontrihnies an essne which Is of xalue In 
familiar unit, we can c-oiivert the light- showing how the (iemrni 'I hc'orc imi\ be i 
Vc'ni Into miles by the simple process of made* to stand on Its own fi < t and dc-- 
muttllih log together the iiumlara 18*1000 vel«iHHl indcpeiiflcmtlv of flic .Sp<><liil 
(miles tier second for the velocity of light), Thc-ory something which we bellece 
80 (seconds In a minute), another 80 many lav icuiders luid not ineclonslc ro 
(intiiiites in nil hour), 24 (hours in n dnv), nllwsl l>r K 'I' Bell of tlio I'nhcrsltx 
and .30ri (days In a yean. If we do this of Seattle lakes as Ids (ext the idea 
and c'-X’press the result In the rcaiiid iiitm- wlilch wc- lltst saw ileiiilc c'xpressod li\ ; 
hers which alone laissess slgnlHeanc-e In lOddlngton tliiit Klostein's contribution to 
dealing with sneli niagnitiidcst us these, sc iems' consists in having Isolnhsl to a 
we find the llght-veni to l>e the eqnivn- grenfer degree than ewer la-fore ac Idcwcsl, I 
lent of some .\S(H).(H)(MM)(M)0() mll«c--cir the ismtrlhntlous of the (dipercer and of 
better yet, six trillion miles Betelgttese, the ohseryc-d eytcrnal, ttie extcnml re 
then. In siilte of his prcHliglons site. Is so alltv Is sliow n to he fai inoie toiuions 
far ayvay from us—<-lose on the number of than we slionld have supposed I>r Dash-1 
miles mc'iiHured by a 2, followed by 16 man, of the- S< lieiiec tudv latairatories, uml | 
ciphers —that he still appears to ns, not Mr. Hemens, of Ismdon, develop In some 
alone with the nuked eye but eciually in what dlffcn'iit faslnon nnothei central 
the most powerful teleseope, to be but a Idea of the Kinstcdii thisirlc-s--that IIk' 
geometric point of light yvithout any mag- grayltathaml‘•fl'eet Is due, not to a force' 

I nltmle We should like to drag this dis- of some m.y slerlcais scat, hut to Hie oli- 
I taiiue of 300 light-years Into lair graphic servei s Intenirelntloii of an Inherent ge 
c-oraparlson in some way, but we don’t omefrical iircifa-rtv of time and aiiuts- Mr 
know how it Is to lie done With the trlv- liavls, of the Cnlvi>rsltv of Wlscsinslu. 
lal expanse' of 300 million miles we fw'l again quoting the hook (this time the 
that yye have had some success In aeeklng c-hajiter mibhc'nd), giyes us a tri'atment 
a pictorial representation, when It Qomc's In which the essentially miitbenmflc al 
to (yvo quadrillion miles—well, there isn’t clmraeterlstlcs of Klnsteiii’s work “are 
much hoi»e We rcftlly helteve tlie moat brought out more strongh and more sue - 
adequate way to convey an Jdeo of this eessfully than Is usual In a popular ex- 
la to state the velocity of light In miles planatlon’’ Dr Muniaghnn, of .lohiis 
Iier second, with the number of years It, Hopkins, VtoEks upon Einstein's structure 
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as the logical cllmox of wodoru phyalcs, I whi 
T^hUh for « loug time hafl t««Mi ongaged “"f, powpr, are atoa«~th» 

In whDt lim title unuouiK'eB as ‘ Iho QacBt In n'l'Hti * Whatla 3(»-Uwh «t««l IT', 

„f the Ahsolntc " I*r I'klterln* of Har '’•■77 ^ feet witl. 

vn«l and .I«m»i<-a, tella tm exactly what olh. ‘ f fo ^ boraepower. ^ 

the new theor.na mean to the phjHielHt ’ ^'..^terfeplng with each Tha mwnmWB «l>antagc M 

and the astronomer. Dr. lUiaaell. l en :t.«e amw,«llly low Patei ZUy. C. 

known to S( rK^7lF^c Aificittot.v readem ^ American pajaMii, Indtid- three centa per kilowatt,, bwed on th. 

liiiN Ntatiai comerMotlonuIly that he dis.i * ■ ^ ^^Ires HrniUl. hare oom- amotint taken, from ApPll tt> OotiAer aim 

"’'y.;Tr, r o? mtf 1.' “^^^^^ the work helng done lO r^e during the Winter Month., N„ 

jeneral 'l henry «'<'^.iS" D ie a rcrelfltlon to vember to March, wch bopM being Ida:, 
flea'hLVeTleV'lo ILtrl/mtlng what every them and it K thought that .heir Inti^at 
readier, Jay or (o<*nle4l. tnagt believe Ja hwil be fWlowed by the pirt-diBSe ol, #h)»^ About 1,W0 

correctly chanieierlRed by the Editor aaflar cgnlpmenf from tbla country. system J”** ““***. 

the lie-t diacoaalon of the Special TbeorT A majority of the appnratna fortnerly fw Wklll|'«b^relr. A 

found In aiiv of the competing ewHave. »oId to South America for radio JMiT- hold', hlfl Will pufl^^fniW tlUSO to glO.OO 
Oonulilornlile parta of the ewiays of Dr T poiajs was either Engll.h or Oannan. per wontb «Mi«rdik|i;t<» deMaod for the 

Ko.vds, of the Krxlailcanal Obaervatory In Most of it was oa good «« could be pro- ettraaftt .Ajj 

India, Hrof, W F. O. gwann. of the Hnl- cured at the time It was designed, but It Oa tb« bookfceeiWr^lWb»<tbe City MCnis 
Tcrslty of Minnesota, and iTof. K. N da C is antlqnated now and In deciding on re- to be cMttttg o«t ghe^l^^nie luveatmeut 
Andrade, of the Hritish Drdiuince College, placltig the old appararns, as well aa iB in power htmae, traittlBMIott Um and ao 
furnish uinteriiil of value not found olso the ere<-tlon of new station*, much attCB- un re p r e BCB t. which In the 

where The volume Is concluded by ii few ihm Is exiiected to center alumt the arc pin^ yegM aince ttgt'Mrreot waa flrat 
frnemente on the Oeneral Theory that sets. turned on hu been KMCPdld tOr, and the 

have Boemed too «<M>d to lose—the enrre- The arc transmitter la a producer of elty'a balance sheet g|Ma a^rorplua of 

spondlng materlnl on other phases of tho contlnnoue waves and three wares are ||]5tt,oop. The gmaa-^Knal reweno* la 


.,e .he same amount of P0W« 

nil, liny place lii the world. ♦Mi !S| 

mldltion to Its eiirrylug power, are, above the pOWff?, 


A STRING of well- 
dressed workmen 
entering your plant in 

the momin® and feavit® at 
night is good advertising 
for you. 

Good workmen do not 
want to wear working 
clothes on die street. Give 
them Durand Steel Lockers. 

Their self-respect is bound 
up closely with your own 
prestige and profits. 

5«n<f for cotailjw of Darand Stool 
Loekan, or of thtrand StmalKackM 
* md SMving. 

Durand STsa Locker Ca 


lies his hidlcf 
reader, Jay m 
correctly char 


it regard It as a confession of 
when anyone admits that 
i> chnptcrs of this vohiiue nr<' 
le to him But that tlic care 
been taken to pave the wii\ 
s made it possible for anvhoiU 
’ this laiok a tictter umlerslnnd 
IvHv than out of anv other we 
ertaiii Kinstein himself pays 
ch atlimtion to the detaHs of 
hv which the theories (level 


elty Memx 
ivb6 Ipveatmeut 
Mkm Una and «> 
^ which in the 
Brrent wm flrat 
paid tor, and the 
il« g wrplin of 
mnal reveno* 1. 
^ aecm fair to 
0 aak it to atand 


much taore effective in overcomlag dlffl- about j^OOO. It aeem fair to 

cultiee which arise from static. For this th« Water OegiariiMti^ Ih adc it to ataad 
reason also, the arc will meet wltiJ favor ttn aatlra expeaoa tf^UnQpuadiDg th. 
In those countrieirissher^ there la^HteTy to water In the flrat phwalnd the Baectrlcal 
lie a prevailing atmoapbertc condition of i>epartment get the igimfif It for nothing, 
ihnt character au It was arrai>g^l^l|ir the Blectrical 

Department to fuf aiiAnnaal rental of 
A Super-Dreadnaasht as Target ns.ooo to the Wat«r DiMrtment 

(Continurtl from page ilS) W 

showing clean perforations of 0 »e 12-lnch WlMii Ofl Bim<<^#ecoaie ffikts 
lH‘lt and linrbette armor af the 'Seydllts!," iConthmed fngmmoge 419) 

•‘DerifllnBer," etc., and Commander ven ^ _ I,";'!" ^ 

Novemh— •*" 


inery officer of the “Deri^lhger” 


tainera were opanaS 


Jutland, ha. admitted in his book.'The Wit*! the mcceptlon tbi^*. 


exertion H. 

O think them out that way in the first ^wo^W^Tte ^tJ^"'aw*r Thecontained in one of W principal aiUge 

f wus orltdntilly made a part of human ^ « tutee for regnlailon Inveatlgatora 

cnowleilKe Kddinuton-S book U admit- P*"'**^ conducting the South Dakota 

iHlh far hevond the ordinary reader Dr i„t»weatlng as fhese "Baden" exoorl- utmoat oln^ must be exer- 

^lossoii we suspect would lie the first to ^ douhtleea Iteen thev will be ****Plb* tka,/forage into tba 

i.lmif If cross.e\ninlned, that he had “*^"*'* ""re aountieea neen. tney win w t 

whfch"wrsbsVn^^^^^ [with the British battieeWp "Agamemnon,” thiatte. and 

•L nsme we ran mo^XrltC^ intermediate be-^ sunflower were am^ng the cropa la- 


IKS^MSISRSI 

UIII mhtitiei ih aMiiN Maenii genii 

mxfhuM 

MtItlaittTW- ^ « Lmesaa 


wr^ran mo^ chDrltCv’!!^^^^^ intermediate be- sunflower were am^ng the cropa la- 

^ tween the pre-dreadnaught gfld the dread-t tie m«(»lnr combinations already 

«e have ’ tn^ll^vo^r tL onU ,kA ^ «- « ‘‘OWy t« la,^ls artlclg. The 

we have in this rolnmi the onl} IsKik target under wirelesa control and will RnwWh weodhattfliaevidenced a black and 
which makes a reasonable^ hT aSt^ S thrimns “ SttUe when Uken from the 

OTnUaTtl^s anvthm?Sirth^Ui^^^^^ The speed anreoursc of the target rcmtnlnerT^e refusing the unlnviUng 

will he unknown to the firing .ship., and l>rpdnet ,^alatahiltty experiments were 
ridnt a ^h^ iorr in Is to lie at oXldefS^ J'^'flutted with the enalUge observations 

fashion If we raav not follow the fis.t- exiMTiment should result In val- The South Dakota experiments, both 

f f mi/xitw^hnaiaiiftgv gwiifnrifii «« to the pTestHit chemiml and blolo^cal in their 

Sti ps of one of our eirthnsias^ editorial ^ year on a more 

colleaKues who rccards the larnk as the ^ henslve plan. Already the cou 

Inst word ,m rcKitlrity, we feel surely en- - „„ warreat the offlri, 
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poweOenderwS^I ""S 


For GunsmitliStTool Makers, Ex¬ 
perimental & Repair Work, etc. 


o ps oi one t I ir ew British Fleet at long distance continue this year on a more eompre- 

I oi.Rht to authors sure .V ought to Runs Its Own Plant t »,„„uiner Is a Stau- 

get most of the meat out of the subjeit (Continued from page 419) jgrd silo or a makeshift, iBoxpenelve 

T» i.u *1. * - There wna also some dissatisfaction motor-oil barrel The continuous Inreirtl- 

Kadlo witn tne Arc iransmiiier company already In the gntlons, operating at a low figure, will be 

(Continued from page 410) field, which naturally opposed the prte almost limitless In their scope of Inclnd- 

liid of radio set and were picked up by jeef vigorously when It heard the citizens tng plants whose Identity a* Sllage-irab- 

fotlcrtor of customs and glveu a "tern- tiilkliiB up the subject In fact the cor- stance has not heretofore been eetab- 

finiri iiormlt." arc a thing of the past, iioratlon sought to enjoin tho city from Itshed. 

Vlth the Increased efficiency which has spending the elty funds outside of the city 

ecu recognized for the past few months, limits when it liecnrae necessary to seek Th* ElgCtric BUI7 G<Wt (Uid Ita 
t IS llionght that the tiiimlicr of are In- the Hoiirco of power In the Ilocky Moun- WmIc 

liiilntioiiH will rapidly Increase tains some -JO miles away, but this dlffi- 

The Air Mull Service, which is under eulty was (wercome by the orgunlxatiun ofr (fTmKIwaetf from page 4I8) 

he jurisdiction of the Second Asslsiant The I.ongmout Service Company, a prl- butt, the rear of the standard coal car, 
•ohtiiiiister Cicnerul now maintains a se- vate consiratlon of (S puhiic-splrlted clt- This action pashes the car op die long 

its of SIX arc stations at landing fields Iwns, who built tlm power plant, trans- locHaai»ache« the 

II tlie West Communication, night or mlsrion line and substation niid sold them hopp^^diachatgAr MPtfi dMl 
lav, is carried on directly lietweth North to the City of Longmont at the original thfomfh ggft!*^ the bottom of t hjrc gaf. 
•I II lie, Neb, and Klko, Nev, which are coat of .140,500, thereby extending their Track! are on CaCh idde of the dWTOg 
ipproTiimitely a thousand miles apart credit to tlielr homo town to that amount house oo that locomotlvei can got their 
i iic t( rrlterv Intervening is of the worst and taking in payment city warrants pay- coal from chute* which are on each aide 


The Electric BUI7 G<wt and Its 
Work 

(Omifnuea from page 418) 



From9-m to 16-in. 
iwiBg. Arraa^ for 
Stesm or Foot Power, 
Velodpode or Suad- 


lire for radio communication, able fiom (VS per cei 
■twiMMi these two stations are of the plant, 
tlv on (vpewrlters by the oper- A nexcr-falllng v 
' Intensity of the signal, may ready ta*en assured 
ddered as very good In this throwing a dam acr 


tation and sold them hoppato 'it dlachatgAf MPtfi dMl 
nont at the original thfomfh ggft!*^ the bottom of t hae gaf. 
ehy extending their Track* are on cach aide of the dwlng 
lown to that amount house so that locomotive* can get their 
It city warrant, pay- coal from chute* which are on each aide 
; of the net earning* of the house. After the car is emptied, It 
Is started down the Incline and in thl* 
Iter supply had al- ease pushes against the •'billy goat.” At 
:wo years hefo« by the bottom of the run the '1)tlly goat" la 


on T _Sa. " in »he upparutiis. 

adaptable to th. 
W. F, AJ. BatsstC*. pnt, while the nr 


[sl as very good In this throwing a dam across the north fork of allowed to travel at full spaed go that tt 
ehnngcB have been made the St Vraln River to form a settling <;an get away ftnoBi the car wfaiCh JflwWf 
. In order to make tt most liasln, freeing the water of silt before It down when toavtof flbe tnoUne luild |l>|ikld 
e service to which It is wa* piped for domestic use. and the dty on the Jewel ttack. The "Ihflly *0*4” idlin' 
nount of poWM consumed built Its power plant on this pipe tine, gomr ent <K aI*M k«f#eea ^ gasito jkR4| 
It is dmitufni that there The pure mountain water, fed by 1^ malt- tto«MrtaW»ailqptatfwCt(rtl«4-lli^AliM 
efficient communication, ii« enow*, la led overland la a SOdaeh track «a*d Only fioC Wt/ttm ,. 
















This truck travels in loose gravel 
or crushed stone 6 to 8 inches deq> 

N early every truck owner is confronted with a traction problem .of aome 
kind, but that of Mr. Sam Finley, owner of the truck pictured above, is 
decidedly unusual 

Mr. Finley has a patented process for making roads. The large ce n ter taiA 
of the truck is filled with road tar and the smaller tanks at each nde with com* 
pressed air under pressure of about 800 pounds to the square inch. By means of 
the compressed air die tar is blown down into the gravel or crushed stone to Ibrm 
the road bed. 

Not only is h necessary for the truck to travel over loose gravel or crushed 
stone six or eight inches deep, but it must travel at a steady, even gait in order to 
distribute the tar evenly. The slightest difficulty in getting traction would be 
fatal to the success of the work. 

Shod with ordinary tires this big truck simply sank into the gravel or crushed 
stone as in soft mud or sand, but since it has been equipped with Kelly Cater¬ 
pillar Tires it experiences no difficulty whatever in roiling right along over the 
unstable roadbed. Mr. Finley says that his trucks coQld not be operated at dD 
without Caterpillar Tires. 

What are your traction problems? They arc prc^bly not the Mine aa 
Mr. Finley’s, but no matter what they are, you cam dqpend on CatexpiBars to 
solve them. 

Made in ttzes suitable for trudks of all types and weights 

KELLY-SPRINGFIELD TIRE CO. 

OBNXIIAI. BALES DEPAETMEMT 

1710 Broadwagr fimv Yotlf 
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Twp nprcMiitative p»gea from the Rofrer Bacon cipher manaacript recently pul before the public—[See pane 432J 


page at the teft i« the (me in which the translator finds refeiv suggestive of the presumably biological pictures in other parts of 

*■ ^6aee to an annular edipee on^a date in the thirteenth century the book. Whether we are to infer that the scribe was trying to 

whtoaadi an eclipse is known to have occurred. The central picture, establish some connection between the eclipse and the subject which 

if taterpnetation of the cipher be correct, represents the eclipse, he was discussing with such drawings, or whether this juxtaposition 

the ptftjftfe tin g comers being ^ubtless due to a combination of 'ttie is merely evidence that the cipher and the central drawing have been 

aitifl's weakness in all matters of detail and his effort to represent misinterpreted, must be left to the individual reader to decide for 

tfaa^oJwprottdnences-as he saw them during the edipse, The other himself. The right-hand page is plainly on some astrological subject, 

central one are in several ways strongly but has not yet yielded to the translator's attack.—[S^ page 432] 
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The Senate and the People 

P UKSUMAltLY, In B (Ifniocrutli or iidimlHr form 
of ({ovornmi'iit miih ns our own, It U tin* iliitt 
of tile Seunti* to consult tUo wishes of the 
people of the United Ntates and to Rovern Iheinsidves nc- 
corditiRly when they speak Hiid vole upon the lloor of 
the Senate No better lIluHtriillon of tlie fiiiullontni; of 
this relntlonghtp hna occurred tlmn wns miinifi'stisl 
during the Into war Throughout tlint terrlhe insls 
the .Senate kept Its hnjid iiiion ilio pulse of jiuhlle o)iin 
Ion, with the result thut there whs h unity of thought 
and aetlon which coiitnljuted Imiuciisuruhh to the 
speeilv and sincessful comluslon of the war 

Today the Sennte Ih out of toui h with the pisiple 
The harmony whh h iirevailed during Ihe war has 
ts*en lost In these last few uioiiUis of Hie peace, and 
today the thought and laiii'ose of the senate ami of 
the people ore llowing along two w Ideij iliteigliig cliun- 
nelH This division Is due to piililw reiogiiltlon of the 
needless scale of naval expenditure Tlie people 
who pay the taxes have lenrned to lh(*lr aniaz<*ntent 
that last year out of every doll.ir of (lovprnuieiU ex¬ 
penditure, till cents was siieiit In liiinidfiting past wars 
and making readj for those of Ihe future, and thev 
have told the Senate in uniiiislakahle fashion that 
«iovernnient exiienditiires uin«t he reduiisl and that 
to their thinking tlie most iffedive and Immediate way 
to set ahout tills Is to cut down the military budgets 
In spite of tlie fni t tlial the Navv Hill, as passesl b> 
the House, inlleil for $40ti.lHH),(KHl, or tvvo-aiid a-lialf 
tunes the peneetirne exiiendltiire before Ihe war, the 
•Senate wishes to add 1(K) million dollars to that huge 
sum, HO (hat, toilH,v if von please, after iwiennd a half 
vears of peace and with no possihle enetiiv in sight the 
^enllte is seeking to hurden our ulreinlv over hnidenetl 
lountry by imposing upon It an ex|iendlture for the 
Navy for one single year, of about halt a billion 
dollars 

'J'hc President has staled on varoajs oci astoiis lluit 
be Is In favor of an iiitei national lonferenie to si-cure 
a reduction of naval c.xpcnditiircs The people of the 
I'nltisl StiilOM bave noted witli deep siitisfiictlon that 
Iho s'liokesmen foi leading fiaval powers bave welcomed 
this siiggeslloa of mu I'icsalont, and they are curious 
to know why in th(‘ world Hie invitation lias not b<*en 
sent out I'oraiiswei tliev aie told by Miiioiis Senators 
that naval ei oiimiiv is an iille dream ami Hiat a ton 
fereme Just now to pimaole all aroiiml relreju'liiuejit 
would be •I’rematuii —prematiiro for some mvstenous 
reason which the |iiilili( is not allowed to know 

The inibllc, howoiii, lias a perfeit right to make its 
own guess, and its gm ss Is that the Semite Is deter¬ 
mined to Jam Hirongli Hie < misi i ii< (hm of the whole 
of the 1910 iirognim, (mifereme or no conferenee To 
do that calls for the cviienditore of ahout 'J'yv million 
dollars for six soin i di eiidmiiiglUs wbhh aie not jiistl 
fled by the iiresmit Intel iiiUimnil situalioii, as Hie fol¬ 
lowing fH< Is will sliow 

Naval stn'iiglli K relative W i all want a strong 
navy, and we have got it iJriait itiitaiii was for¬ 
merly the stroiigesi iiMvai powtr Mie Is no longer 
that, for we have tiiki n m soon sli.ill have liiken, her 
plaee This ra))i(i ehiingi in Hu siin.iilon Is due to 
the fact that since the iiinii*1i,e while we have hecn 
hullditig 17 super-dreadininglii- she has been building 
noHiliig and lias scrapped 'is haitleshlps ami battle¬ 
cruisers, to say nothing of b‘! i misers .'uk) destroyers 
and over 100 submarlnea—-In oHiei words while we 
have been building warships sin has been destroying 
them 

In view of the fact that flreat llrllain has already 


disarmed to the extent of scrapping a navy more pow¬ 
erful than the one we iwsaeased in 1914, how In the 
world <an Kenator I'enroae make the statement, “I 
liMik on dlsarmninent as lairely an hbailistle and nobu- 
laus Hieoo”'" It looks as tliougli Ibis gentleman either 
liad iK'eu living In a land of dieauis or had heoii In 
dnlgiiig in a Itlp Van Winkle sleep Hut there Is none 
of tlie aoothiug of sleep or the magii of dreams about 
an aiiproprlatioii of rsHi million dollars as an added 
burden ujioii the iilretidv burdened purse of the giaid 
eiti/-eiis of the I nileil .Suites 

Senator Horuli has the people behind him In hla plea 
foi an immeillate interiiatlouHl iHinferetiec The Senate 
slumlU u< t aieordiiiglv 

A New Dispensary of Popular Science 

I N the ubsaiiis* of a beiievolenl despot to sts* that nil 
moves as it should, any attnity inevitably stands 
or fallN, in the long run, on the basis of the degree 
to whhh It eullstH public support On this ground as 
well as on Hie giouiid that the tlllxcn ought to be In a 
position best to avail liiinself of what science teaches, 
and to estimate at Its true value Hie work of the serious 
scientist as well ns the claims of the faker. It Is es- 
M-ntlal that the people at large understand the alms, 
the spirit and the aihlevement of iiuxlern sclenie, and 
|)os*esH In the hargain some grasp of Us major details 
Our common schools, hevond whkh n majority of us 
never go, are tmi busy laying the foundallouH for a 
useful and an interesting life to attend to anything 
else Our high si bools, tlirougli wliiib a eoiisideruble 
pioportion of us jinss in part at least, have turned 
Hieir attejiHon so strongly toward speOlK preiiarutlon 
for the serious biiHlness of e.irniiig a living that they, 
loo, laik the lime for siilijects wliieli ihi-v are liiilined 
to regard as purely cultural and iheri’fore liKldeiital 
Our eolleges turn out men and women supiioseilly 
gioundisl in siieiiio, hut In small nuuiliers And In any 
event, islinatlon in si leiiis* is a pus ess whleli may not 
be suspended at the end of a hlatisl in-rlixl, It uiilst 

he carriisi ... throughout the span of 

life A mere exuiuiiiatlon of tlie Ulitioiiary will demon¬ 
strate thill the man who eeaseil the aoiulsltlon of si-len- 
tllii inrormation Hilrty vears ago would lie an Intelhs't- 
iml iilfiple lieside Hie newsboy of today, and would 
aitmdly lie niiabli to pursue the ordinary life of the 

'Jills rapid mlvsiKi' spelling an inereasisl complexity, 
is a I reiiieiidotiN dlsi oiiriigeuieiit to tlie man wlio tries 
lo keep up witl) Si leiiee lie liiids a gup be(w<*en the 
tilaie wliere his eiluuilioii slopped and tbi' plaee where 
Hie current stleiiee starts-a gati wliUli widens with 
eueh vmir and whieh be possesses no means to bridge 
for liliiiself The ell’orts of the iiopular Mleme luaga- 
nines to bridge It for him are siius-ssfiil In Individual 
■ iises, but a material |>ait of the piiblli never sees tliew* 
perlodUmls Moreover, Hie editor himself tlmls It lu- 
ereasinglv dillhiilt to be sure that he has missed noth¬ 
ing of linisirtnnee, and lo pass an a< curate judgment 
upon tlie things that lie does not miss 

Undei tlie tiiiam lal siijiport ol Jlr K W Sirliips, 
whose name is familiar to the reiiilers of several hull 
dit“d newspapers Hint iivall theuiselves of his news 
servke, a foundation liiis Ikvm bil 1 In Wiishlngtoii 
which it Is hopetl will niensiire ii|i to this situation 
'Ihe charter Is u wide one, enabling Silence .Servk*e, 
us It Is to be called, to pnlillsh books and uiagasclni*8, 
to (s)iiduet lectures and conferences and to produce mo¬ 
tion pictures It will not at present publish any peri¬ 
odical of Its ow-ri, liellcviiig that better results eun be 
iittninisl liy codperatbni with those already In the field, 
and espei lallv bv extending Hie willingiiess and the 
aldlltv of the average newspaper to deal with selen- 
Hlk news 

Selenis* .Service, In the words of Hr K K Slossoii 
till- editorliil head, will aim to act as n sort of liaison 
ollieer Iwtweeii seleniHlc lireles tind Hie ontskle world 
We may not all go as far as Tolslov who held that 
vou enii expliiiii Kant to a pensiint It you understand 
kant well enough Hut in Us effort to get the best 
isissllile iiualilv of popular siieine writing, and to got 
II tiefore the largest possible number of readers. Science 
Servks* ought often to llnd It poasihle to function to 
better effect than the Indivldiial editor now is able to 
fiiiictlon It hoiK-s In doing this to make Isith ends 


meet, and the fact that In nlfcny ct»«t It can do, oat* 
for all, what iiumeruua editors have Iwkn In the habit 
of doing for themsc'lvee, ought to help In thla direction 
But If it cannot t>erform its inlseiun and make both 
ends meet, It will perform Ita mlaalon anyhow, We 
may all wish It success. 

The Problem of a Canal at Nicaraipii^ 

A DISPATCH from Managua, Nicaragua, states 
that an American Government commission has 
begun the work of plaelug a valuation on the 
land wlilcli it would be neceesiiry to purchase for the 
building of an Interoceunic canal I'o many of us this 
brief LHvmmunIcatlon, tucked away In a rather obscure 
corner of a daily paper, brought to mind the vigorous 
controversy which raged some twenty years ago around 
the question as to whether we should hiiild an all-Amerl- 
ean canal at .Nicaragua or pnrebase and complek* the 
French canal at Panama, Fortunately, oommim Kense 
prevailed in thla discussion, and bsiay the shorter canal 
Is In dally oiteratlon. 

Considering that the rival canal at Nicaragua wouki 
have been about 185 miles in length as against the 50 
mile length of the Panama Canal, anyone unacqualntetl 
with the tojKigraphy of the eoiinlry would wonder why 
in the world the longer canal was ever seriously con 
sldcred The answer Is to is* found In the existence of 
Hake Nicaragua, whieh yirovlded a stretch of 50 mlli»s 
of fresh water navigation, through n summit level lake, 
which provided an abundant water supply for lockages, 
a problem which the engineers of the Panama Canal 
were able to solve only liy the construction of the arti¬ 
ficial Gstmi J.nke The ontllow of Lake NJcaragiia Is 
by way of the San .luan, a noble stream of great vol¬ 
ume, wltli an average width of 1,500 feet, and a Hood 
discharge which lias been variously estimated at from 
110,000 to ns high us l.’iO.lMH) cubic feet per second. 

The proposal to build a canal along this route In 
voIvcH some novel and daring engineering work. The 
survey made some thirty years ago by the engineer of 
the Maritime ('anal Compuiiy, Mr A G Menocai, called 
for the construction of a canal with a depth of 28 feet 
He projsiBed to extend the summit level of Lake Nicara¬ 
gua, which stood at llo feet, almost from the T’acifle 
to the Atlantic, bv tbe construction of two great dams, 
one on the I’lieKk sliqve of the western divide at a 
narrow gorge of the Kio Grande Valley, sitnatetl alsiut 
four miles from the Pacific, and another dam at Oelioa. 
a isdiit on the ,Sari Juan River, (11 miles to the east of 
the lake This dam wus to be a huge rock fill 2,(Kin 
feet in length, and It would have flooded tsitli the San 
.luan and trlbuliirj valleys, forming a chain of lakes 
Hetween Hie Oilioa dam and the sim, the San Juan 
flows tlinmgli low marshy land where canal construe 
tion would liiive been ha/urdous, and consetiuently the 
line of the canal was diverted from the river and lo 
euted along tlie foothills of ihe valley until the AUantb 
was reached at Greytown This Involved the construe 
tion of huge retaining walls to enclose the canal prism 
on Hie valley side of the* cuinil—a csinstruetlon which 
was severely crltlcls<*d by the engineers of that daj 
A comparison of the respective engineering features 
of the two canals shows whj the choice of I'anama 
was iiievllalik* Thus, ttie sniiiuili level of a NlcaTagusn 
iHiiul would have ist'n 20 feet higher than that at 
Putiania Tlie estimated total length of curvature in 
the Punamu (.'anal was 22.85 miles, and the total num- 
ts*r of degrees of (urvature, 771 deg ; the Nicaragua 
survey called for alKint 50 miles of curvature, which 
was so sharp as to run up a total of 2,.TTfi degrees. The 
estlmak-d length at Punamu was 41> miles only, against 
an estImirHhl length of eamil at Nicaragua of IHtt.SH 
miles, mid, flnnllj, of two 18-knot ships starting from 
Ihe Atluntle for ttie Paelflc, the one using tbe Panama 
('anal would lie 818 knots out on the Paelflc by the time 
a ship using the Nicaraguan route reached the same 

The estimated coat of completing the Panama Canal 
was atsmt 146 million dollars, and the cost of the 
Nleuragnan project, 19(1 million dollars The Panama 
Canal WHS enlarged from a 28- to a 4()-foot depth, and 
It cost ncariv 4d0 million dollars. A Nicaraguan canal, 
built with the stime depth and bottom and surface wMtb 
throughout, we do not hesitate to say, would cost. In 
these days of high material and labor coats, fully TJT) 
million dollars. 
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Mvetridir 

WManto SUMnA «t T«Sbtctw<~A«eo«dina^ to reports 
the wilwMt atetlQB now belQK erected by the Jepaneee 
In Is expected to be In operation by Au^ast, 

1#2L Tlltft ttatlOB will be need for comtnerdal pur- 
poeee and be open to all natlonaUtlee. The plant will 
have two towen, each 110 metera high. 

A New Type ef Neon Lamp, with a consumption of 
5 wittM, has been hrohpht ont tor pnrpoee* where lamps 
are only rwpilfed for Indicating or signaling, and the 
amalleat idae^of metal filament available for ordinary 
Voltages has'a greater conaumptltm than is desirable, 
Theea tamps are stated to be very durable, and they 
give a reddish light; even smaller slaes are made suita¬ 
ble for IBomlnated signs, etc. 

The Asrora and Commnnkation.—The recent aurora 
which was ao evident in the vicinity of New York Olty 
appean to have played havoc with telegraph, telephone 
and csdde Hnea The Western Union Telegraph Com¬ 
pany rqporta that the magnetic dislurbaoe<‘s accompa¬ 
nying the aProra on May lUth blew out fuses, Injured 
etectrteal apparatus and did other things which had 
never been eansed by any ground and ocean currents 
knoani toithepast It appears ns though the company 
wlU probably have to send out ships to drag up the 
cables to repair the damage produced by straying 
currents. 

A Hr* Detector, —There has recently beeh Intro- 
duced a comimet fire detector which may 1 k‘ Installed 
anywhere In conjunction with a simple electric hell and 
a few dry cell*. The device Is a highly senaltive auto¬ 
matic fire defector which (lulckly acts when the temper 
ature rises above the ordinary It la adjustable, ean 
be tested, Is so simple tliat It cannot get ont of order, 
and can be installed by anyone. The detector may be 
Installed lu the cellar of the private house, the atllc, 
the kitchen and elsewhere, either In single or multiple 
arrangement, so as to give warning of Are nt flic 
moment such fire breaks out. Again, It may be In¬ 
stalled In the office, shop, factory or store 

BodiopKane Music,—It appears very much as though 
we are on the verge of a new era In radio communica¬ 
tion, namely, radiophone music for the home The 
Idea, in brief, Is to have radiophone stations at central 
points sending out concert music as well as speeches 
and lectures via radio, and compact and simple radio 
receiving acts In various homes, clubs and so on tti 
Intercept the waves, Already there are several radio¬ 
phone stations In operation, and nt least one wire¬ 
less company has developed a receiving set made In 
the form of a cabinet phonograph, Incorjwrating a con¬ 
cealed lond-speaklng telei)lu>ne unit, so that the music, 
speech, lectoro or other radiophone transmission can 
be heard throughout a room. It Is Iwlleved by radio 
men that leading manofacturera of radio e*iutpmcnt 
wUl aee fit to maintain radiophone concert and lecture 
aerriecs for their patrons 

Alrplana as Cable Layer. — A alx-mile stretch of 
land telegraph cable* was laid and put into service in 
eight minutes by a plane that came from Its station 40 
milea away In Sweden recently. Of the eight minutes, 
six were spent in flight and the other two lu making 
connections, according to Klertrleal ffmdem Orcat pos¬ 
sibilities, both military and commercial, are seen by air 
aervlce ofBoere in this now enterprise Equipment of 
plane* for cable laying Is simple and inexpensive. The 
cable Is unreeled from the machine In flight with a 
flag marker at the end to guide signalmen on the 
ground to it When over the iwlnt at the other end 
of the stretch of ground to ho covered the wire Is oit 
from the reel and the free end weighted, marked and 
dropped The men below merely have to pick It up and 
connect It to begin talking with the forces at the 
other end. 

Hot Water at the Faucet,—In the country, in the 
shop or factory and In other ostabllahments where hot 
water Is not always on tap, so to speak, the electric 
water htsater Alls what has hitherto been a serious 
void. There are two Seneral dasses of electric heaters, 
namely, the class that fits directly on tie faucet, and 
tie class tiat fits In the usual range boiler. Tie faucet 
type la convenient where small quantities of hot water 
are wanted InatantanooOsly, without preparation of 
any kind. The device Is connected dlrectiy with the 
plumbing system at the faucet, and two wires from the 
electric circuit *erve to furnish the necessary current. 
The range boiler typo is mounted Inside fbe usual 
rangv holler. The unit is always surrounded hy the 
"body ef water being heated, and there la claimed to 
be no heat loe*. The element In one of the types offered 
te eadoted to t •eamloas copper tube, eliminating cor- 
raaloh toy all time and hffordlng 50 per cent quicker 
batt trtnMhlMiiini, aceorOlng to the manufacturer’s 
eiidaa. 


ScienM 

Burrougks Mamorlat — The Burroughs Memorial 
Forest at Big Indian In the OatsUU Mountains was 
dedicated May 6th with appropriate ceremonies. A 
tablet at the entrance to the forest was unveiled 

Aluminum-Beartog Deposits in Hungary,—One of 
the largest aluminum bearing deisisits in the world has 
been discovered near Tapolcza, Hungary It la believed 
to contain a possible deposit yielding 1 .’W.dOO.fKK) tons 
of aluminum 

A Two-Billion-Flah Tragedy,—A sudden freeze on 
January 30th of this year cost the lUes of 2,000,000,(KK) 
good slwHl herring at Klawack Bav, Trliii'c of Wales 
Island, Alaska. The fish tried vainly to get out to sea, 
hut without avail. Expert canners gave this numlier 
of fish lost ns couservative 

Fire Protection for the Holy Sepulchre,—Provision 
for tlie protection of the Holy Sepulchre against Are 
has been made by Sir Herbert Samiiel, High Commis¬ 
sioner for Palestine. He recently visited this most 
notable shrine of Christendom and saw that no arrange¬ 
ments had been made to cope vvllh fire He ordered 
tliree portable Are pumps to be sent from England, and 
has presenteil them as a personal gift to the Latin, 
Oreek and Armenian representatives, which exercise 
control over the Holy Sepulchre, 

Decay of Audubon’s Home,—^The house where John 
James Audubon made his home and where Professor 
Morse Installed and tried out his fir'-i telegraph instru 
ment is falling Into decay. It Is hx ated at lllverslde 
J>rlve ami l.lHth Htiwet This Is a shniip at once for 
the naturalist, the artist and the Inventor Apartment 
houses are erowdlng nil around It, hut It Is built on a 
low level so that It Is hoped that the real estate 
operator will la* estofiped for the time being as the site 
would call for an immense foundation for a large build¬ 
ing In the Tillage of Atidnlsm In Pennsylvania all the 
Audubon landmarks have be<*u rerefully preserved 

Recent Light on Stonehenge.—A few months ago 
we published an Interesilug artkieou .Stonehenge The 
later developments are Interesting The ime of levers 
and Incllnetl planes of earth gives no satisfactory ex¬ 
planation, as to the rnisiiig and lowering of the great 
stones and seems absolutely ex<Tud<sl on the evld<-nee 
of one of the existing lintels This shows an enlarge¬ 
ment of the mortises along the length of the under side 
of the atone, whleU ean only Ik> the eorreetioii of a 
inlacalculatton discovered when the lliitel was being 
lowered on to the tenons To make the necessary alter¬ 
ation the lintel must have bemi removed, aud this 
could acarocly have been offeeted without the use of 
some form of rope and a method of slinging, aneh ns 
would not Is' at the command of a primitive and un- 
clvlllBetl community 

Edward B. Roaa,—Everyone who has had dealings 
with the Blireou of Stamlarda will recognize the name 
which apm>ara In the nnnoumsmieut of Mav ITtli ihat 
Hr Edward B Rosa, the Bureau’s cliief phjslelst, died 
suddenly at bis desk on that day Born in Hogersville, 
N. Y'. In l^(01, and graduated from Weslejan In IH,S(>, 
he spent the rest of a busy life In the serv li-e of seleuec 
After studying at Johns Hopkins, and inslruetlng at 
Wesleyan and Wlsvsinsln, he entered the Bureau of 
Standards In IDOl and has r<‘malne<1 there ever slnee 
Among the work with which his name is assoelnteii 
are found (he renplratlou calorimeter used In food- 
value Inveatlgatlona, the determination of the ampere, 
the computing of Indui lions, and the determination 
of the laws of electrohtlc corrosion linrliig the war 
he was one of the heavy contributors to the develop 
ment of sound ranging, the geophoiie, aircraft radio 
apparatus and directional wireless. 

Development of Paleatine,^—Rapid progress is being 
made In developing Palestine under Itrltlsh (ioveru 
ment for the Holy Lund Is now governed under n man¬ 
date There are 6(10,(WO inhabitants of whom <inly 
100,000 are Jewa. The ’Turks did eveiything possible 
during the war to ruin tho country Palestine is a 
very small country, and an agricultural one resembling 
In toiiography Spain or Southern Italy There is mueh 
waste land which will he reclalmeil hy irrigation it Is 
believed that a second California ean lie created 
Palestine now exports barley, oranges olives, olive oil 
and wines. There are two growing mmsoiis In the 
year, and the will when Irrigated Is most pr<Mluetlve 
Near Jaffa there are 1,000 acres of vineyards Almonds 
are grown there and wonderful oranges and grupefrtiU 
The colonists are Just lieglnnlng to devehip the fruit 
growing possibilities but totlay throughout Palestine 
one can see the tesraecd hillsides that made the whole 
country a garden 2,000 years ago and It will not be 
difficult to make the country a garden again 


Engineering 

River Eroaion and Bank Protection, — From the, 
Itailwau Age we learn that the Natchez and Southeni 
Railroad at Natchez, Miss, has tracks which are lo¬ 
cated for some miles along the hunk of the Mississippi 
River, anil considernhle trouble has been caused by 
erosion. A novel method of protection has lieen adopttxl, 
this being the restoration of the toe of the bunk by 
sevllmentation, following the conslritcllou of a mud 
cell dyke, the whole being finally protecUsI with con¬ 
crete slabs. 

What Different Pavements Cost.—The costs of vari¬ 
ous kinds ot siirfiielngs on .TTI miles of road forming 
part of a test road built lu 11)12-1913 by the Bureau of 
Highwavs, I’hllndclpliia, are given In a rei-ent Issue of 
Unginecriiig \ i irn-l(i-i iii <1 Tvvimty-six sections vveie 
laid, of whiili (i were bituminous macndain mixed 
methcsl, H bUttminoiis iicnetratlou macadam, five of con¬ 
crete base with n blinuliious top. 7 vitrified brick 
Averaging the first cost. Interest at 4 per cent for seven 
years, and the mnintennme, the total cost on Januarv' 
1, 1920, was $1 7738 )ier sijtiiire jurd for bitumlnolis 
macadam penetration sedioiiH, ns compared witli 
$2 0776 for bituminous mixed method macadam, $3 0006 
for concrete, and $3 5109 for brick. 

Motor Snowplows in Norway. — The motor snow- 
jilovv exiierlmeiits have been suciesstiil to such an ex¬ 
tent in northern .Norwnv that it is ex|ieeted that sev¬ 
eral inunieipiiUlles will adoiit this incthisi next yeai 
As fh<- roads arc the onh means of eororaimlcntlon for 
most of the lounlii, nnd ns they are often too narrow 
for two sleighs to pass, it is ms'essorv that they be 
kept open The first dllTloultv was to obtain powerful 
(‘iiough nntomoblles or tractors The ordinary truck 
and even agrletiltural traitor havi' not siiflleiont power 
to draw the plows when the snow is heitvv, and It seems 
to he the oiiinion Hint a four-w’hwl drive is essential. 
Trmks would be jireferred |o tractors, if they could 
perform this work, because of their utility for other 
purposes 

Hydroelectric Power Plant In Plulippinea. — What 

promises to he the most extensile pilMite venliire of the 
kind III tile Philipiiines Is now well under wav In the 
foim of a hydroelei trie projei t deslgniHl to furnish light¬ 
ing and eleetrk power to the provineps of Bataan and 
Pamitumga, lominlslng a pojuilalion of approximately 
48,01X1 The Aho \bo and 'T'lawlr Rivers, liellevod to he 
able to yhdd a eapaeltv of some ‘2((() horsepower each, 
will be litili/eil for the project Field explorations of 
the district from which the eotniiany will develop 
electric |)ow'er has revealed the existeneo of large tie- 
liosits of mngnetle iron ore The Iron is known to 
stand a high degree of tenipi'ratiire nnd is very suitable 
for Inlernal (ombnstliai engines Its eleetrie treatment 
has prilleii quite snixessful and the comimny expoets 
to be able to exiiliill It to a maximum degree 

The Building Problem. — In Great Britain, Prance, 
Cennnnj, Belgium and elsewliere, as well as In the 
I’niteil .Stales, the queHtion of the hour is housing. 
Maui tnmilles .sis'k to own their own homt', yet 
with prohihitive lutes fur lalior and materials, aueh 
hiqies are soon diished to pleies A quite natural reac¬ 
tion has t>e<‘ii a veritable avalanilie of new Ideas In the 
way of muterlnls equipment, nnd odd methixls of (xm- 
siruelion wliieli have been feattirisl at the numerous 
housing expositions being held throughout the world 
New York recently held a housing exposition, whieh was 
alteiided hy tens of thousands of Nevv Y’lirkors iinxl- 
iiiislj seeking wins and means of building a small 
eottage on their limited means ('hieago had a simi¬ 
lar exposition , nnd reports eome to us of expositions 
in London, Paris, UrussidB and other European centers 
Nevoi liefore was there a lietter oiqiortiiultv for the 
man with Ihe novel bnilOiiig Idea 

The Port of Pans.—A scheme for the creation of 
Inland harbors, desulhed hv M Antrnnd, Prefect of the 
Seine, to the Improvements Committee of the Port of 
Paris, Is of the first Importanie among the numerous 
pntposals for Ihe development of the eltv now being ex¬ 
amined by monieipal nulhorlties, nixxirding In The 
Tiwt'n I'xKit S'uj/pletui at The Port of Paris will con¬ 
sist of three large inliiiul harbors Genncvilllers nortb 
of Paris, whtib will be the real mnrilmie isirl of the 
cll,v, and will maintain direct trafile with the sea 
Boniipnll, on the Mnrne, vvhlih will control the upjier 
Marne and tho niqs'i Seine; and Pontin, on the Onrixt 
Canal, which will be linked up direetlv with the Canal 
du Nord All tiiiee harbors will 1 r‘ eoniieeted by niH- 
ways with the mtiin systems Finally, the idea is 
putertainisi of ismstnieting in the claylsh soil around 
Le Gault large nstervoirs which, while regularizing the 
flow of the Seine, will conserve considerable hydratilii 
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Two sta«(eB in the manufacture of the Lake concrete unit dwellinga which are completed with plurobing, wiring and other acceaeoriea before ahipment 

to the buyer 


The One-Piece House 

Simon Lake’s Scheme for Producing Ready-to-Live-In Concrete Unit Dwellings and Transporting Them to the Site 

By Harry A. Mount 


W HEN one recHlls the wide heraldry 
given a fen yearn iiro to the Hobeuie 
of ThoiuaH lOdiaon for bnlldliiR luoiuilltbk' 
eeiuent houses from forms or molds Hint 
were to be list'd over and over iiimln, one 
is warned to bold wltliin bounds bis en- 
tbuslasiii o\er similar projects I'hc' Edi¬ 
son selii'nii' was iirnetleal—is practical, lii 
fact, and lieltiif iisi'd here and there on a 
small scale It lias not been applied on 
a universal seale, as was so eonttdontly 
expeetoci Now comes Simon Lake of tor¬ 
pedo boat feline, who says he has found 
and removed the flaws In lOdlson’s plan 
and Is pri'piiiiiig to tint Ills new sebeme 
into c'ffect on a nation-wide scale. 

The most reiniirkuble pail of Mr 
Lake’s sebeme Is that, instead of bullcUuK 
the house on the lot, nm'ssltntinK a vast 
amount of labcu for piitfirig uji and tear¬ 
ing clown e\peiisi\e Hirms, he will build 
monolithic eoiiciete units from stundurcl- 
listKl forms 111 well ecpiippeil factories, niid 
ilc'Iner ttic' liinsbc'd house, ready for oo 
c'Upnncy, to the lot' 

At first thought there seems to lie lii- 
siirmouiUable dittlc iilties to niiv such proii- 
osltion How eciiilcl a eoiierete bouse, no 
matter how small, bc' built light enongli 
and at the' same time strong eiiongb for tinr 
Hut siiiiposiiig tliiil weie ]ioshlblC', where co 
I'eblele tliii 


r HE housing shortage r»ill bc mth us foi several years to come, 
hutld as Tve may The plain truth u that xvc cannot hope to mipe 
out a building shortage that has to^en six or seven years to attain 
its present magnitude, even by the most extraordinaiy effoits, except by 
budding to out utmost capacity foi many years to come. If anything, 
the hope of ameliorating the housing shortage rests rather in the Intro¬ 
duction of ncD> and revolutionizing designs and methods of construction, 
and to that end numerous inventors, engineers and architects have 
directed their recent efforts Dtvelhngs must be simplified; materials 
other than rvood must be employed; machinery and labor-saving equip¬ 
ment must bc used to a greatci degree, to the end that building costs 
may be appreciably reduced, finally bringing dotvn the puce of a 
modest dtnelling to jvell ivilhin the means of the average American 
citizen Conspicuous among the numerous schemes proposed is that put 
formard by Simon Lake of toipedo-boat fame, in collaboiation Tvith 
Robert C. Lafferty, a Nerv York architect The scheme is highly in¬ 
genious; it has been tried out ivith success; it is about to be put into 
production The Lake concrete unit divelling is quite small, but suffi¬ 
cient by itself for the requirements of the small family. At any rate, 
Tve have asked Mr. Mount to tell us about Mr. Lake’s bousing scheme, 
which he has done in the accompanying article —The EIditOR. 


bouse, they are hardly loaa ao than the 
nreliltcetural features, the work of Mr. 
Ijiffertv. Hy the application of a num¬ 
ber of ingeniema devleea one unit of this 
construe tloii, menaurlng J2Vj hy feet. 
Is made to seive all the praetlcnl purpoaea 


a the*. 
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dlsl 


ting it on and taking It off the truck It Is lielleved that 
two men can load, delliiT and set up a house eorn(ilPte 
within a radius of llftv miles of the factory lii oiiti day. 
As startling as are the engineering features of the 


In fliuHiig 
Mr Luke an 
tc'rprlse Hot 
nrehltc’c't, liuye departed so 
stanilaril iiraetlse rbiit they 1 
mamifnetiire their own eiiglii 
as they wc-iit, ami some of lb 
nre nothing short of sfarllliig 
For Instnnre. I be walls. Hoc 
Ings of tlic" bouse are hollow 


house of this eciiistriic flcin 
more seyerc' than if it bad 
a bnlfclozi'n San Franel 
yvitbout n crack or a sly 
yvenkness 

These tests included tninsiMirlatlon by 
motor tiuck five miles at hik-ccIs up to 
If) miles an hour And such a motor 
truck’ It Is a specially deslgiiod ten- 
wheel affair, which carries the house 
swung low on a structural steel cradle It 
Is csjulppcd with hOlata, and other ma¬ 
chinery for tuuidllng the house In put- 



tinllt of more than one unit 
the feafupo wliieh first reoommenda Iteelf 
is the Infinite* variety of comhinatlona and 
finishes isisatble In treating both the in¬ 
terior and exterior Doors, windows, 
yvalls, etc-, are not arbitrarily fixed, and 
the effes'ts may he varied to suit Indl- 
vicliial taste In fact, the onl.v limiting 
factor 111 design Is the slxe of the units, 
iiltboiigti two ot them may be combined to 
form a alugle large room Thus It la 
possible to produce from these units a tiny 
(Iwelllug, a manaluu, or a five- or six-fam¬ 
ily Hiiartincmt house. 

In tills eoniieeticin the one unit house is 
of particular liiterc'st, for It represents 
housing rc'dueecl to ils lowest terms 
These mills will sell, complete and deliv¬ 
ered on to the foundation, for as little as 
$l,5fH) 

Tlie front door ojiens Into a little vestl- 
hiile, with H coat closet The center of 
the house is cM'euph'cl by a combined dining and living 
room, although onlliiarily there Is no hint that it is 
used tor meals A large mirror on one wall, when 
syvung down and rested on two folding legs, becomes 
the dining rcxim table This dlaclosea, be¬ 
hind the mirror, a revolving server which 
csimmnnlcates yvlth the kitchen When 
the meal is finished the dishes are piled 
on the server and when this is revolved 
they are transferred to the kltc'heu at 
tlie sink. The kltc'hen contains besides 
the sink a four-burner gas stove and 
oemy, refrigerator ami an electric washer 
OpiKisIte the kitchen door is the bath, 
■’full.v ecpiipped At one end of the bouse, 
off the living room. Is a small sun room 
with a built-in window seat. Oommunl- 
cntlng witli this is a small dressing room. 
At the other end of the house is a den, 
with identical arrangement. In each of 
these two rcxims fnll-sleed beds disap¬ 
pear Into the celling, the bottom of the 
lied serving os n large section of the 
ceiling These beds nre lowered by means 
of a crank In the dressing room, and at 
night one end rests on the window seat 
and the other on two folding legs. 

fllasB doors which may be used to shut 
off the sun room at night, slide back and 
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In the (laytime. The heaflnK plant la a small stove lii 
a tireproot Bl(?eTe off the hullwu.v, and this has bta^u 
found aul^lent to beat the house In the coldest weather 
Kurther plans Intrude a coal bln on the root, holdUm 
TWO tons, arrauRed so that by pulling a level the fuel 
drops directly Into the stove 

The success of the sebeme depends largely uixm a 
unlijuc method of construction, upon which Mr Lake 
has been allowed broad basic patents The central 
piece of apparatus of his unit dwelling la a huge trnv- 
cljtig-factory, orane-llke affair, on which are mounted 
two (lement mixtures with loading hop[K'r bins jiIbcihI 
over them. The sand and cement are lifted to these 
hoppers from railroad cars, which nm heuenth the 
uitimratus, by means of a grab’bucket 
The cement, after mixing, flows by gravity into the 
forms. The frame of the housi' is llrst construcicd of 
creoaotcd wood, on both aides of which Is fastened 
heavy reinforcdug netting. 'I'lie window and door 
frames are then placed In position and the traveling 
plant moves to this iwsitlon Theio are two heavy 
w(«k 1 forms for Imth Inside and ontsldc walls, one on 
<'ach side of the apparatus, so anangisl as to counter 
liulance each other, so that when one Is lowered the 
other Is raised One of these forms is dropptsl o\er 
the prepared reinforcing. As door and window frames 
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Ing It to its niiul locution Meanwhile the roof slab 
Is placed on the tour walls, the plumbing and electric 
wiring are completed, and the house liiinlly finished 
f(U oceuiiancy Kven the electric light fixtures are 
hung and window shades are in place when the house 
Is finally loaiUal on to the Idg truck and Iruiidhsl off' 

The finished unit weighs about fifttH-n tons, but li\ 
means of the spis-lnl truek It is readily handled by two 
men. If the hoiis»> is to rest on piers, these are first 
placed and the truck then drives hetwccii them, ele¬ 
vates the house to the proi«*r height and sets It down 
The truck is then taken niuirt Inuicath the liouse and 
Is withdrawn In two set thins These seTtbuis are suh 
KtH]Hently reunited and the triiek Is ready for another 
trip 

The spedal motor truck larrler practieally divides 
the load on two trucks cvimprlslng tour fortv-hnh 
wheels eaili The solid rubber tires are eaeh fourteen 
Inches wide, so that the hard road I’ontmt is about 
.'J.Vt pounds pel inch Where deliverv Is to be made 
over meadows or soft ground, a taterpillar belt will 
coiiiiect each adjoining pair of wliecN, thus risliniiig 
the ground iM’anng to about pounds to tin- sijuare 
liii b The truck, It Is clalmisl, will uttnlii a sjiecd of 
H miles an hour and, when fully undersluiig. will curry 
the unllh under an eleven foot viaduct The trucks 
elevating apparatus allows the delhciv of the second 


and it is certainly nn longer an economical matcuiul 
“Kccr many yc-ais csmiciit has bc-cu rc’cogiiliicd us nic 
Ideal building matc-rlal If it c-aii be thoroughly damp 
proofed, if there is sonii’ means to dlsiMUisc* with the 
cost and weeste of forms, and If, also, llie reciuisite cssin- 
omv can be olctaiucsl wlillc procliuing liomcs in an inll- 
iillc variety of arc liltccIcMiil designs 


lion icicsUh these rc'c|Mirc'inc»icts 
by oui prcjcvsH, Is thoroughly 
daiuii-proofcMl II is also lient- and eold-proof, lor the 
hollow walls nil- good Insululors The house Is as 
ni'arlv fireproof as it eaii la- made: tlii- upkc’ep ex¬ 
pense Is nilnluil/,ed for no painting nor roofing is ewer 
ic-CTuirecI 'I he life cjf llu- laiildiiig Is scweial times that 
of a tiaiiie bouse U e use an aiiurulaiit raw material 
and employ tin most eeoiioniieal produciloii metliods 
We Use more unskilli.i) Inlior than Is tin' custouiary 
pinetlee We bine In oiii siuallei iiiills, recsignlxed 
and solved the seivaiit iiiolileni (itbei units can Ik* 
Uclilecl Us desired In the oiie-iiiiit lioiisc' Hc'Veiity live* 
|M*r cviit of the* fiiiiiitme Is liiiilt In. eliminating ex¬ 
travagant fnrnisiiings 

One-Way British Motor Plows 

AMON'C the most iiiicn-sliiig of lecviit developmenta 
/a in Hrltlsb agncnltni111 engineering Is the one¬ 
way motor plow, vvbicli lias ajipeiin'tl upon the British 









LeH ( rewlesB electric train rounding a curve having a radiua of sixty-eight feet and a super-elevation of twenty degreed, at a wgeei of twenty allea an honr. 

Klff/tt: A non-stop crewlesa train passing the station 

Electric Trains without Crews 

An English Automatic Railway, Tested Before the War, Which Is Being Installed by the London Post OflSce 

By Kenneth E. Stuart, A.S.M.E. 



The selective mechanism installed on the truck of the crewlees car for deter¬ 
mining the stopping of the car at the right station 


T HK rt'ixirt of tJic Ni‘W York, Xow .Tor- 
pi'.c Tort niid llaihor 
OoDimiHwIon, rocoiillv jiiiulo inihlh, [no- 
BouU n viT.v poniiiri'lii'iisno pljui Coi tlie 
liujirovouicnt of ficlgjit (llHtrlliiitioii in 
unil alHiut till' port of Now lorU Among 
Uio iirovUlons ol tills w homo Is ono tliat 
nniv ocoiisioii somo siirpi iso inuong lo.iilors 
of the S( l^^TIH( Ami'hk on aioonnt <if 
its unbolt}, naiiioh, tho reoommoiKtntlon 
for the oonstniotloii of si-vonil nillos <if 
nnilerground rnil^Mn to lio openitod eleo- 
trniill} iihdor iiiitomntlo control Ip, 
witlioni niotormon on (ho trains 'V ot this 
In not an iiritrnsl Idea, an o\i>erimont,il 
rallwin oonstrnotod Itotu fiu' wrltoi'H de¬ 
signs having lioen opointed in England for 
over threi' 3 ears, with \er3’ satisfactory 
reanlts 

The exiHsrlmental rullnny referred to 
was ('onstnioted at Clielmsfonl, Essex 
(noai iaindon), and oomplotod In 1912 It 
was half a mile in length and laid mostly 
upon the surface of the ground, nlthotigh 
a portion of tho lino passed through a 
eoinroto lined tunnel The spetnl of the trains was 
thirty miles an hour. 

All hough it was roiUlzisI that a practical solution of 
tho tiroldom of nutomatio (sintrol for clootric trains 
would liiuo mans applh atioiis as, for lustaiioo, for 
urhan frolglii, parcel and prodnoo distribution, haulage 
of (oul and ori's over rough mining country, et< , the 
flholinsfoid s\ st( Ill was di'Nlgntaj iirlmarily with a 
view to Hohing tho jirohloni of (llspatoh of the mulls 
throiigli tho iihonoinotiullv i ongostod ooiitors of Eon- 
doM long ago as IDl'j, over oertnln roiitoN In Eon- 
don, tin ordliuir\ niiill trartic dining the bnsicHt part 
of till dnv atiiouiilod to as uinoh as twont} tons of 
mall per hour In eaih dln-etnin through street con- 
gOHtloii fully (spnil to Unit of tho moHl longoHtoil iwirts 
of New York III IhopioKoiil time 'I’he stoaniship mnlis 
pausing through Isitnloii on route for polnfs ujioii the 


E'ontluont were very much heavier still. It was stated 
iu an olHi-lal blue hook Issued elaiut this time that the 
average speed of the motor mall vans In l.ondon had 
fallen to six miles per hour due to traifle dlffloultlcs 
This was the situation that Jed the British i’ostal Au¬ 
thorities to intimate that they would he Interested In 
liroiNwals for dealing with tlie malls by means of an 
underground electric railway. 

The writer felt that no form of frlcthm brake would 
be suitable for drlvcrlcss troln.s, for the reason that, 
with friction brakes, braking diMtanco Is uncertain, and 
esiiecially so with varying loads Tho writer therefore 
determined to use direct current propulsion, by means 
of shunt-wound motors, which would make It possible 
to employ motor braking of a very positive character, 
without the complication of any mechanical braking 
devices u()on the cars Such a sj store would bo regener¬ 


ative not only In braking, but on descend¬ 
ing gradients, thus saving the energy nsu 
ally wasted by the brakes 

The Chelmsford line was laid out In such 
a way as to embody all essential features 
of a working Installatkw and encounter 
every difflcnlty likely to be met with lu 
construction. The gradients ranged from 
level track to five per cent, both upwanl 
and downward, and In the middle of* the 
line was a section of curve having a ra¬ 
dius of only sUty-elgbt feet upon which 
the trains could not possibly harp tiAveled 
at full speed without derallmenli, notwith¬ 
standing the fact that the outer rail was 
super-elevated twenty degrees above the 
Inner. Although only one station was 
provided, it was arranged to typify dither 
a terminal or an Intermediate statioa with 
through tracks for non-stopping trains 
There was also a aiding in the station, a 
loading platform and an unloading plat 
form, with a control table located so as, 
to command a view of the entire station 
From this table the cars could be backed 
off the aiding, brought together for coupling into 
trsluB, moved on to the loading and unloading sectlwi.s 
and disiialcbed. 

As underground construction U expensive, even lu 
lAindon where the oondittons are ideal for tunneling, 
the car unit was made as small as practical constdara 
tions would permit—that Is to say, the cars were made 
Just largo enough to bold a mail bag of the largest 
slice, or a flat parcel two feet square, the combined 
length and girth of which would !» six feet, which Is 
fhe limit sot by the British Parcel Post regulations 
This resulted In a car two feet wide, two feet high and 
six feet long. Inside measurements, with a track gage 
of sixteen Inches The cars were of the fonr-wbeeled 
type with a motor mounted over one axle and a com¬ 
partment over the other which was available for par 
(Continued on pope 4SS) 



Lift; A station siding, showing the intricacies of a switch on this niwel railway. IV eentral taM« for nanegrarfiur tlw tttn wMk fat Am ityffni & A«0t 

c- . Ai - e vu* ii_. which the movement of train In trandt la ntoaumally l id ttci t k ed 
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ifalwi l«r Fa«l« 

ilr9^ E.*Wbit«n 

T HX} Vnttwl stfttw min' 
ttot <!h»|)Uoate the enbar- 
raMtug pEOceduce of Cuba— 
whereby ini«itr<inatrufiiotar- 
Ing egtabltabmenu through 
the force ef eeonoiBio bocM' 
elty dtunp fflolaMM into 
dltdtee aud , aubMoaeutlr 
ifky a pesutlty to the govern- 
meut for dCRtroylug prop¬ 
erty ; but the urgency of the 
fuel probtem ImdB emphasis 
to a new ^chemical and me- 
cbauical process for con¬ 
verting* biaciutrap molassea 
Into a liquid fuel, with the 
residuum resolving Itself Into 
potash. Credit for the per- American ma 

fectlon of the formula, de¬ 
tails of which are being withheld from the public, 







American Magnesite 
By A. R. Surface 


imnded hs a result of the 
war is little appro(iatfsi by 
(he average citizen Before 
the war this mineral, used 
so extensBely In the steel 
Indusliy, was imported 
hugely from Austila To- 
dn\ most of It conies from 
the I’ucific coast and parties 
niarlv from the State of 
■Washington, in Stevens 


American magnesite quarries laid c 


24,(K)Oton pnsluctlon of sugar 1 


longs to Dr. Paul O. Hlldolirandt, formerly of Havana, factorh-s, while In 11*11, with nearly 


Cuba, whose experiments were conducted In collalKira- yield, there 
tion with Swarthmoro College of Pennsylvania The ments 
inventor has s<dd his rights to United States basic Molasses, 


■ only 108 maimfiK taring cstabllsh- 


Molasses, previous to the enactment of national pro- 


for the manufacture of blackstrap fuel and potash nels for Increasing the Inc- 
product* 

Attempts to utilise low grade molasses 
ns a fuel for half a century have proven 
unsuccessful; the tsrdy fruition of such 
efforts being realised in the newly discov¬ 
ered chemical and mechanical pro<>e88, ac¬ 
cording to claims. The molasses yields in 
British thermal units a fuel e<iual to that 
of coal, and after extracting the heating 
value from a ton of molasses there Is a 
residuum of from 183 to 15*1 jamnde of 
commercial potash. l,al>orotory experi¬ 
ments In Swarthmoro College showed a 
production of 18,000 units of heat from 
a pound of blackstrap molasses, whereas 
the choicest pound of bituminous coal In 
the State of Pennsylvania Is said to yield 
only 18,600 British thermal nnlts. The 
waste product, after extracting the fuel 
from the molasses, resolved Itself Into 
potash usable us (Htmmcrclal fertilizer by 
the farmer or for industrial puriKiaea 

Cuba, as the truthfully described sugar 
tiowl of the world. Is to shan* the lienetiu 
of the machinery equipped and Installed 
as models In the laboratories of t<warth- 
raore College. The cost of lalmr and of 
fuel insures against the economical op¬ 
eration of sugar-manufacturing plants In 
(’uba The latter, as well ns other sugar- 
producing countries, are not so fortunate 

as to have coal mines and oil wells Por- Mol.sses-boreing apparatus -In opera 
merly, when sugar exportation was com- ^ ^ 

paratlvely small, Cuba utilized the fiber 
from sugar cane and su<li wikkI un was nvnllnble for Since the enforcement of (be prohibition In 
fuel in the operation of sugar refiiierles, Tmluy, wish of low grade molasses has Is-en reslincd io 

the Increasing demands of a sweet tooth at home and Uness Formerly It was oxiairBsl nl pn 

abroad, Cuba has to hsik I’lwwherc for Its fuel supply from two to four cents a gallon, foil ('iiln 
With coal *13 and even as high as *15 in this eouutry. In Cuban sugar liouseH hme lieeii ileiiiiii 

its exportation to the plantation jungles of Interior ranging from *8 to *12 a dnv The priMcs- 

Cuba naturally exacts a hcaw transportation toll lug sugar from cane as now prnctiosl i 

Blackstrap molasses is a hy-prisluct as a resultant (ConUtiurd on payr j.)T) 

of extracting nil the sugar _ 

from the juices of the cane. 

Obviously, then, the dlscov 
cry of a chemical and me¬ 
chanical process of conv*>rt- 
Ing low grade molasses Into 
a UqulU fuel at the sugar 
housea In Cuba facllftates 
the production of sugar by 
giving a cheap fuel, available 
at the ralllA At present, the 
Cuban refineries discard the 
molasses as waste, pouring 
It Into ditches, and pay a 
fins to the government as { 
required when fish or other 
resources al% daatroysd. 

The costly operation of 
snffar-mannfiictttirliig eetab- 
llabmeota la Cuba, due to 
expsnalTsneM ct labor and 
fMd, fau been rreiiouhlbls 

for a centraltaatlon of the ... 

tmtfpMA to wtt: with a Bevohriog tubes In wbicb maffns^e b trusts^ in 


o of the sugar cane plniitcr 



rounded hy prlmioal forest imil inomiliiiii lakes, they 
are purticulnrl) liciiiitlfiil niid sjici tin iiliir At night, 
liecaiiHC of the huge fiiiiiaccs and hillliiiiitlj lighted 
grounds, the works dui he seen foi miles Day and 
night shifts arc run. the (|unrricB being lightesl 

A coiiscr\alive estliiintc of the already developed 
Stevens (bmiitv deposits puts llicm nt 30,000,000 tons, 
hut mill h huger deposit-- arc known to ovist In isilor 
the magnesite jircscnts niiinv slmdos , red, 
Iiink, grav and white It Is nil crystalline, 
vvlili bilghl, shiny denvage fines, varying 
lioni the texture of grannlntcsl sugar to 
verv lonrsc civstnls in hnrning It does 
not crnmhle to powder, tint dend-hurns 
ciisilv in lumps a foot through, in an ordl- 
nnrv llnie kiln It is ipiarrhsl in open 
ctits and is mined lit low cost owing to Its 
oivuneneo In iminotise beds There is 
also little wasp- in liaiidling and sorting. 

'I'hul niagnislte will soon take Its place 
as nn Important fin lor in hulldlng (sinill- 
llons in Ihe form of iibistie magnehlto 
sis'Uis n-snied 1-oieign magnesite would 
he unable to eoiiipeti with tins new mar¬ 
ket, even If the t.inlf did not )inss Con- 
giess \s II lirst sn-p to the nianufin tiir- 
ing III plin-tii iniignesiie wlilih will he 
used foi Ibe mannfai Inring of tbsiring 
and stiKio v\ oi k in bnilillng operatiolia, 
(lie new Kilns w ill be used Investigations 
show llinl there Is now a normal eonsnmp- 
lion Ilf bid tons M da.\ of pliislie inagne- 


Buvuhrbg tubes In wbicb msgus^e b trsats4. in ernivsrting it into the numerous commercial forms 


Army vs. Navy Ration 

A UM siillors Inrgei eiiterB 
. Itiiiii soldieis? This is 


the navy vviintisl (!S but 
iieis'ptisl 00 eents per man. 
Naval experts uiged the 
higher rale on Ihe ground 
that better and more varied 
tiMiil was revpiired for sea 
life than on land The nee- 
essary Irregularity lu the 
work day of the aailors has 
also somothlng to do with 
their apparent voracious ap¬ 
petites 
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Reorganizing Our Government Machinery— 

How Thought and Care May Be Applied In Order to Eliminate Wasted Motion and Duplicated Effort 

By C. H. Claudy 


N (»rniN(! <Hii bo flcwmpllshed without 

II proi oiicoiveil pian; whofhor one build a tiKil 
Hhoii or Q Woolwoith HulldluK, a wow or a battleship, 
draw a diuKrtim or paint u inuaterploce, a plan must 
bo till' foundation 

Hut anu |)lau will not do, and the idan must bo siuh 
that ubon the Htruolure or shlii Is built, the dlaRrani 
drawn oi tlio nuistorpiooo painted, It wdU perform the 
function for wbnb II was oreafod In other vvords, the 
plan must bo loKlonI and proiicrly ooniadvod as well as 
propelh exoonted 

'I’be iilan of roorttanUation of tbe llnlttsl States 
(iotoinmont which Is nsuall) thouKht of, and which, 
iKsniiHo of Us (sinstnnl roiurreneo In peoiiles minds, 
has come lo he acrs'ptod as loulcul, is the Kroupini; of 
"similar aotlvltles" so that the viaiiufw tui f of tbe 
product will la' most eismomlcally and ofllcieutlj ao- 
oompllslual 

The Idea Is of eoiislaut returronoe beoauso It Is tbe 
business idea, the idea of the world of oommeroo, the 
aooopusi basis of almost all aitlvllT It is the best 
bJoa for oommoroo, businoss, and (i\Ilian uotl\tt.\, be- 
lauHo munufueture and use arc boro thiiiKS apart The 
maker of an antomobtlo, or a Upewnter, or a Imok, or 
a bole of bav, eonsideis economy of produotbm and lota 
the buyer worry about I'oonomj of us<' 'I’rue, he de¬ 
sires I hat the user find the product oionomlcnl, because 
the manufacturer desires the one-time purchaser to lie 
a second time purchaser, the theory of protU and loss, 
of businoss and (ommerce enters into his nianiifaetur- 
liiK Ideas, sinei' ho must please his eustomors or lose 
them Hut his fniidameulal prlmlple Is 
economy of iinKluetbui, that his sale 
price may be low, that lie may sell much, 
and so make a firotll 

The Government Is not coneerned In 
protlt and loss in the rnaklne of all,^thltlK 
it uses It does uot carry the mail to 
make a profU but to promote luiblle wel 
fare It does not oimrate n llfe-savinn 
service for Bnlii, hut to protect lives and 
save property for Its eltlzeus It does not 
coin money to make a iirolll, but to serve 
tile business liiloresis of us all It does 
not make iiiafis, or provide them, or work¬ 
out ugrloultural probli-ms, to make a 
money profit for the Kovi'nimout mnohine 
blit to make the lives of us all easier 
happier, bet lor 

'I'horofore, lo roorKanlzo the dlsorsaii 
izod mnihliie ns If it wore a sick matiu 
failiirliia businoss, to oonsldoi ioor«aii- 
irutiou inerolv oii a basis of oioiiom} of 
proi/iK floa, IS fuiidiinieiitiillj wtoni; 'ITio 
ImiMirtaiit Job bofoie the Conirress Is uot 
(iilmaillv 


pnrtment of Agriculture la to the tilling of the soil and 
the raising of stock 

There Is small ipiestlon bnt that such a Hureau, if not 
a IVepartinent, will eventually bo created, although It 
may lie hut a part of a larger Bureau or Department of 
TrnnsiKirtation But to take from the Army and the 
Navy their planes, their aviators, their fields and hang- 
II rs, would not promote efttelmicv of use of planes in 
war It mould save money .sio would It save money to 
put all battleships out of commission until a war came 
along So would It save money never to hold targe! 
practice with fourlev'ii Inch guns So would It save 
money to maintain no military establishmont In fact, 
but to have It entirely on paimr 

Bill tbe ends we wish to serve with our Army and 
Navy are those of defense, of preparetiiiess for eventu¬ 
alities, of the possession of nii (‘.\|iuudnlile and efflclent 
weapon which we jirnv we may never have to use, but 
which we want efieellve If we do have to use It 
riiless the profession of arms is iilbiwetl to do Its own 
e\|K.“rlmelitlng. develop its own weapons and pnutice 
Us own men In then oi>eiation, it cun never rise to tin 
peak of ellb leney 

Here is the principle Illustrated The essential thing 
in reorguiilzation should ho the use, not the making, of 
the produet Granted tliut one central factory could 
make airplanes cheaper than two Granted that a 
civilian mannfnoturor could iiroduoe planes giiUker and 
oheiiper than either Army or Navy But can any hut 
Army and Navy produce Army and Navv planes wdileh 
will b( us useful to Army and Navy as those produeed 


Scientific American u in thorough agreement ivuh Mr. 

/ Claudy as to the need of reorganization of the Government ma- 
chitKry We believe in the essential soundness of the idea of a 
Joint Commission of the Congress, which will paimtakinglj), deliberaleli) 
and thoroughly investigate the present condition of this machinery, ard 
as soberly and carefully advise as to changes. We believe that no 
change should be made without a hearing being given lo all those who 
know anything of the bureau or office which is lo be changed, of the 
bureau or office which Will absorb the one to be eliminated, and of that 
portion of the public which is interested in the worlf of the bureau or 
office to be changed We believe that no vitally important piece of 
engineering can ever be successfully carried out without careful prelim¬ 
inary surveys and far-sighted planning, and so We venture o word of 
caution We believe this Government machine of ours far too important, 
inefficient though It undoubtedly is, lo be changed at haphazard, altered 
Without investigation, or rebuilt without careful and deliberate jore- 
thoughi .— The Editor. 
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'Plu' prliuliile (III wliiili iho (ioverumeul in general 
niiist bo robiilll, iiml (iiirfic iiliuIv the priiiolpio upon 
wbJch the s( loiititb mfivitios of (lie Gotoriiiiiolil must 
bo tioHtod, II oliiioH Is mil to losiilt Is tills The im 
portniil end lo lie ginned is tlio uinvlmiim and most 
oftlolonf uxi ol iin\ pioilml of am (■ovoiniiionl imiihlno 
Tbe prodiii't nia\ bo iniitoi ml iiiriiiifl, ships, guns 
groonbiiok or jiov,doi or inlangibli tmio, information, 
tboorv, wiyiitlioi |iro(li( tioii, siirvoMiig or light and 
sound and signals for iiiailms In oltbor i aso the 
prlnoiido Is the same—is oiionn and olllolonoy of use is 
to us who pay the bills llio Importuiil tlilug If use 
can bo served while cconoinv of umniifaituro Is also 
served, well ami goiHl If most efUeleul use domaiids a 
larger luuniifai 1 iii Ing eosl than oflloloiif use with a less 
cost, Uien tbe liirgoi cost Is the most oionomlcal This 
may bo pluiiier with a (smeiolo oMimiile 

Miieb dlsitisslon lias iis-enllv taken pbuo regarding 
tbe advisability of tbe establlsbment of n 1 leiaiitinent 
of Aviation, in wbldi all the Governments aerial ac¬ 
tivities could be centered .‘Smti h Departmeul would 
provide jilanes and nvlalors for snob diverse attivltios 
as mapping, exidornlIon, mail-service, urmv, navy, sur¬ 
veys, life-saving service and transport It would have 
Jurisdiction over air laws, regulations, landing fields, 
civilian and amateur Hying and manufacture It would 
encourage, promote and assist In the development of 
new ideas—would, in fact, be to aviation wbat the De- 


In tbeli own shoits bv Armv and Navy'' 

Tlieii' are iiiiiiiv discs of dii|dleatlon of effort and 
fiieility In the Govcinment luadiiiie wliieli lan la-, and 
shiaild be, eliminated, whldi when eliminated by 
dimbiuntiou, will make for a greater ellieleui} of use 
ns well as of laaiiiiludiire Tbiie are, In the (ioverii 
ineiit, nineteen ageudes doing hydiaulle construction, 
nfli>eii (oncerned vvifli rivers and harbors, twenty-live 
working over buildings and grounds, eoiiHtruetion and 
sui>ervisioii, sixteen doing road eonstmetion, twenty- 
four doing mapping and ebnrt work ; fourteen comvjrned 
with public lands, sixteen ageudes for chemical re 
search, ten offlees working with public benltli, fifteen 
with edueatiou; eleven dealing with foreign commerce, 
and so on. Doubtless many of these could be, should 
be, eoalesced. 

But they should not he combined merely tieoause It 
appears as if they should or because economy of (gtera- 
tloii alonr will result 

Oongress has create<I a Joint Commlsslan to study 
Government reorganization. It will require at least 
a year and perhaps more, for this Joint Commission to 
make an exhaustive investigation and a report. In the 
meantime, well Intentioned leglsiators are doing, or 
trying to do, curious things with the Government 
With the greatest imssible respect for all legislators 
who Introduce bills iMiklng to Changes in the Qovem- 
ment machinery, it must nevertheless be chronicled 
that if a Joint Commission will require a year or years 
to fltid out what should be dotie, no one Senator or 
Itepresentatlve is competent to decide off-hand and in 


advance that certain changes should be made There 
is before the Senate a bill abolishing one and creating 
two new departments and moving arojind, like chess 
men on a board, a large number of Government b\i- 
leaus. How the learned Senator who introduced this 
hiU knows what he is doing or why, the present writer 
will not venture to say , he does sa.v, and with emphasis 
that in haste lies danger, that it is far, far^easler fur 
thcr to disrupt the already worn-out Government ma 
chlnery than It is to rebnlld It, and that one of the 
groat causes of present Governmental Incfflciency Is 
hasty and lil-advlscd legislation 
Another great cause' of our Governmental machinery 
troubles is bun-aucracy, polities and personal ambition 
To fill a need a certain Bureau Is created, with a Chief 
and a Secretary The Chief does a good Job, tlie Bureau 
grows, the Congress authorizes a larger numlier of 
clerks, the administration changes, the Chief dies, 
some one gets John SmlUi appoint^ us Chief The 
Bureau ceasi's to lie necessary or becomes so nearh 
allied to another Bureau that It Is a prucGcal diipllcu- 
tlou Some oue suggests Its abolishment, or its merg¬ 
ing with the otlier luiieau John Smith, wltli pride In 
his Job and a desire for his salary "lines up" ns many 
legislators as he can, telling them his side of the story, 
and making them believe in the absolute necessity of 
the retention of his Bureau Tbe Bureau stays Inefll- 
ciency triumphs Bureaiierary has its way. 

No one lu Washington wants to give up his Job or his 
title The dog wants to swallow the tall and the tall 
desires to engulf the dog The greater is always trv 
ing to swallow the less; the less Is forever 
trvlng to liecome the greater. When some* 
legislator attempts to rearrange Bureaus 
A and B and C by taking them from their 
Departments and putting them under a 
newly created Department, he jirobahly 
consults none of them, but as soon as 
they get wind of the change they are all 
upim his trail to i-onvlnce him that A and 
B and C should ls« left alone or given the 
right to absorb the others 

It Is submitted that this Government 
machine of ours is far too important to all 
of us to be made the stiort of bureaucrats 
or the tmll on which legislators, well In 
tentloned bnt ignorant, bang their pub- 
ilolty■liiiutlng hills After all, this la our 
Government. Il’e pay for It TVe support 
it. It Is here to servo us all The thing 
we demand from It is service, first Give 
us economy of op«>rutloJi if you can, is 
our message to Ilnele Sam, Imt give us 
servile 1,,4't us be well governed Wbat 
the Government makes, let It bo well 
miiite, made so that It can be ettlclently 
used 

Carburetor Economy 

T hat of every gallon of gusollne used in a motor 
lur nearly lib per emit is wasted through faulty 
carburetor adjustment resulting in imperfect combus¬ 
tion, Is one of file sturtllug conclusions derived from 
exliuustlvn tests of the coniiHisUlon of automobile ex- 
haiist gases by three of the prominent chemists of the 
U S Bureau of Minos, working in r-odpcratlon with the 
New York and New Jersey .State Bridge and Tunnel 
Commissions fur the purjmsc of determining engineer¬ 
ing faets in coimocUoii with the ventilation of veblcu 
lar tunnels. The experts who conducted these experi¬ 
ments state that careful carburetor adjustments should 
result lafuivlng half this amount. They asserted that 
the great majority of motor cars and trucks aro oper¬ 
ated on rich mixtures suitable for maximum power but 
very w-asteful from the standpoint of gasollue economy. 
They said that tbe average motor car carburetor Is act 
for whiter operation and Is not changed In summer 
They urged that tbe public should be impressed with 
the saving in gasoline resulting from tbe use of lean 
mixtures, and suggested ttic general InstalUtion of a 
small gas sampling tube in the exhaust pipe of motors, 
especially trucks and vehicles used by taxicab and truck¬ 
ing companies, for the purpose of securing carbon-diox¬ 
ide determinations, thereby making proper carburetor 
adjustment poeaiWe. They pointed out that such com 
panics could well afford to employ a chemist to make 
regular control tests, and that tbe results of such a 
practice would be great economy in operation. 
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Correspondence 

Tbe editor! are not reaponiiblc for statement! made 
in the correapondcnce column. Anonymoui commu¬ 
nication! cannot be considered, but the names of cor- 
MnU be withheld when so desired 


Hie Edison Questionnaire 

•To the Edltftr of tlio StasTiKK’ Amkhkan: 

I hoTG been Kreatlv (llvertod by thp ucwatiHiipr con- 
iroverey over the tent giientioiiN that Mr Kdlmm Iihn 
submitted to younn eolleite itradunfeH, tniKliilaten for 
employnieut with hla eompauv 

It aeethN to roe that the iTlttclnuiH on both ahlew bine 
been unfair. In the first plnee, It 1 h (iTfainlv Mr Kill- 
aon's own bualneas to adojit whutsiH’vor ineHNuie he 
chooaes for the (iiiallWeations of hla empioveen. so that 
I think all erltlelsiu of the OAHtuliintlons on the urouml 
of their uiireaaonuhleness and unfiilrness, is iniife mi- 
Justlfleil. On the other hand, It seiMiis to me that Mr 
ildlaoD lumped to a rash eoix'lnslon vihen he stateii. if 
indeed he did so state, that lilirher etlueiitloii In the 
United States la a complete failure Ikh'huhc most of 
the candidates failed to answer eorreitl.v most of his 
questions 

The salient eharaclerlstlc of Mr IMlsoii's qiiestlons 
Is that none of them InvestlKules the eundidates' powers 
of understaudiiiK I saj none of them- I hUAc 
two lists of "il-odd questions each, of whkh the fdfe- 
goinir statement is literally tine, and then 1 have ff^'ii 
some loulateil questions huiing to do with mechain|L, 
of which the same criticism Is more or less triie'<nlL 
ennse the questions stated eimtulmsl insulflclent darC 
for a solution One su< h question is 

A cannon ball welghinK UM) isiunds Is let full on an 
anvil two feet below It What Is the force (muvlmum) 
of comproaalon In iiounds'' To huie its proiier w'ttluK, 
this question should be placed betwinm tlsi two follow 
lug: 1 How roueb water will an 18-lnch pljH'carry'' 1* 
How long is a ropeV 

Aside from this, howiwer and on tlie genera 1 grounds 
of the questions 1 have w'en, 1 am astonished that Mr 
Edison should put so high a premium on the acquisition 
of miscellaiieims Information, and so \ery low a prem¬ 
ium on understanding, and I think that therein lies 
the dlffereiiee Ivetween him and the colleges 

As 1 understand It, It is not so much the aim of our 
scientific and englnei'rlng colleges to Inculcate knowl¬ 
edge of farts as it is their nliii to improve the reasoning, 
understanding and dislmthc iwiwers of ihe student, 
and I think their aim Js the correcl one The piesump- 
tlim la that after a young man Is grndimted from col¬ 
lege, he may, without undue effort, learn the port from 
which most of the washing inachlneH manufactured In 
the United States happen to hail (and 1 am uot gain 
saving that that is an ini(>ortant iilece of kiiowhslge) ; 
but I think that the young man would liaic li>ss diffi¬ 
culty In acqqlrlng that knowledge than he would hn\c 
in learning what is a logarlthiii I hold he ought to 
learn about logiirltbms first Knowledge sufflelenl to 
answer most of Mr Edison's questions <ould readily be 
lusiulreil by a eonseleiil lous slinh of our Surulnj sup 
lilenieuta, and I think that the cidlege bof s after grad¬ 
uation can lie counted upon to iipph tbeniselves to 
those works of ri'fereiKo with greol assiduity, but I 
Ibluk none the less, it is Inexpi'dlont to eoneeniriite on 
Ihe Sunday snpiilenienls before giadnutloii and I much 
piefer the jiiesi'iil practice, be the results howsoever 
lamentable In Mr Edison's estlimilloii 

1 have Just JottiMl down ii brief list of (iiiesttons that 
I think would fairly cum ass the silentifle iiersjK>ethe 
of a new candidate fn'sh froni college, who wants to 
eater the emidoy of n great elei trieian and physicist I 
think the eandlnte who answers them satisfactorily 
wimld show a quality of undiTstaudlug and scieiitlfie 
learning that would lie a reasonable earnest of sueecsg, 
but 1 Should not ext>eot the young man of 21 years of 
age, w'ho answered these questions Intelligently, to 
know what country produces the most attar of roses, 
or what are the Ingredients of printer’s Ink, and the 
fact that he did not know such things would not lead 
me to conclude that he was uneducatisl or uo<»beervant 
On the contrary, I should say that he was vastly more 
likely to prove a useful memljer of society than the 
man who failed In my examination and passed Mr 
Edlaon's. Here are these questloua ■ 

1. Who Invented tlio Infinitesimal calcuhis, and 
what la it? 

2. When did Isaac Newton live? State his three 
laws of motion and the law of gravitation. State 
them (nnthematically. 

8, Who wai Michael Faraday? What contribution 
did he make to the aclenoe of electricity? 


4. Who was James Clark Maxwell"' What lii gen¬ 
eral was hiM contribution to electrical research 
In loniiectioii with Uie work of Farndny? 

5. Maxwell summuriKed Newtons thiee laws of 
motion in one brief equation Write It 

6 What Is a quaternion? Who invented them? 
What gisid aie they ? 

7. What is a logarithm? 

8 What Is the base of tbe niiturul system of 
logarithms? 

1» Whv do you call it tlie natural system? 

1(1 How miiiiv cube roots has unity ' 

11 What are they ? 

IL’ U'haf IS a liyperboln- function' 

Iff What good are they? 

11 Wliy can’t yon write a foninilii f.,i the elrciim 

fereiice of uu elllps<‘'' ()r can vein' 

I.') Who was lihiclid ' When did In live' What 

was his eontrltmlloii to ..State his 

Iambus parallel tsistnlate 

10 Who WHS I,obiieliewski? U In. was llolvnU' 
About when did tbev live' Siimni.ui/.e briellv 
their work in eonneetlou with the lairnllel poslii 
late, and the elTev t of their discoveries on the 
develoiiinent of tboiight 

17 What Is meant by non Euelideaii U.eomelrv'' 

18 Who Is .Mkliels III'’ What did liU experiments 
reveal touiliing (he velocity of light•' 

10 What Is simple harmonic motion? Write the 
equation for It 
•JO Define enlro)i,v 

The point of this letl-r is not In any way to erllkise 
-Mr Edison or his exiiiuinatkuis. or to propvs-e iiiiiie. 
Mint to plead that then Is a chaine for two tioliits ot 
iMlew toiiehing seleiitlfie edtiealion iii mu iiistltmluus 
of learning, and to v'lriphaslxt' the danger of drawing 
general eoneluslons I'htis, 1 can eomelve tlytl Mr 
Edison himself might fail in my eMimiiiatlon and an 
unthinking peismi might <■l>nllude llierefroni that Mr 
Esilson WHS totallv unfitted to eoiiducl modern re 
search In eleetrklty aid physics, which would be uu 
fair .lust so Ml Kdlsmi should reuieiiiber that a .vmitli 
prepansl to answer m\ list bus verv probublv si>eiif lik 
time In training bis mind, and has not yet lieguii to 
stuff It I am one of those who would rather enqiloy 
a trainisl mind than a stuffed one, on tbe general ground 
that It Is easier to stun tliiin to train I’lireiitbelkallv, 
I am not very keen al.ottt Mr Edison's stufllng eltlioi 
However, tbe point Is that I happen to have the <ol 
leginte point of view atid Mr 1‘sllsou holds tbe opposite 
IMilnt of view, aiiil it Is important that the boldeis of 
each iKilnt of view should recognize the existence ol 
the other DkW nr D Bauuki. 

New York. 

The ('oal Pipe-Line 

'lo the Editor of the .'tiuMini Amhiu vn 

In vonr issue of Eel. Uth vnu pitbllsb a proposed 
selieiiie for transporting coal through lupes from the 
mine to the senboaid 

This very same sibetiio was propos.sl by tli(> under¬ 
signed In Eeb, l'll^ 111 tliks (oiiiitrv I tried to 
olitain a patent from tbe Ueruvian Coveniiiient. but 
two local eiiginis’rs, ft lends of iiilue uiiluekllv of tbe 
same profession, ciiIUhI upon to repoit mi mv s< home, 
knocked It down liecause such tiiiiisporlatiou was inr 
rlisl out for short dlstamcs hems' then was no iioveltv 
In iipphing It for long distnnees 
Coal IS very nbiimlaiil In the liilerior of 1‘eru—but 
Ibis Interloi Is between ]tl,<ltKt and lO.tSK) fact above Uu 

level of the sea and ... between Is very rough, 

so much so that railioml lines cost $'J.-|,n()(» to !|;.Vi.tKSi 
pci mile Interest and amortlgiitlmi on a .'lumtle line 
required Would be so heavy that the coal plaissi on 
the coast could not compete in prke with the Inuiorted 
coal 

The strike of the coal scams is ul.mit eoith 40 west 
on both h1oi>cs of Uu uiillii range of the Andes and 
the seams on the wesieni slope are cut lt\ streams at 
right angles that reoi h the coast. There are several 
void regions known to me where eondltions are ideal 
for the projKised scheme i.c, abundant goml coal, com 
paratively straight valley to the eoiisi, lots ot water 
and difference in level from 10 to It’, thousand feet 
Although coal Is so abundant In the Interior, I’eni- 
vlan coal is not known in Lima or tbe tsaist and It 
would be a great surprise to 90 per cv'nt of the In¬ 
habitants to know that good coni could be obtained In 
any quantity were It possible to transport It cheaply 
The average price of coal before the war was 20 sols 
(^10 U. S. gold) per ton, during the war and now It Is 
some ITO sola SPld). I calculate lhat with a capi¬ 
tal outlay of some ISW.IXIO for coal mines, pipe line, etc., 
1 eonld place on the soalioard 1,000 tons per day at a 
maximum coat ot 15 aola per ton, all exiienaes Included. 


If the scheme Is feasible In the .States where tlieiiif 
railroads, canals, cti alsiuiid, where the eoal and 
freights are theiip, iiiiieh more will It be here where 
file lowest freight toi emil Is fi .5 centavos Imal iiimiey 
per loii-mlle, where the railroad line would ls‘ ueiirlj ev- 
ekislvely foi coal tiiiiisjiortiitiou, heiue (he empty lars 
would have to he hauled liai k, where the railroad lines 
themselves are very exjienslvc' and lastly where the eoal 
Is veiy dear on the coast and to he had for nothing In 
the iiiterioi and where no pumping would be necessary 
Sav that hilt l.tMKi Ions were transiiortml tKKI days 
In the yimr and that ttiese were sold In the form of 
I mil dust briquets, i oke or isiwdet and that the average 


outlay of SOI 


lullioii sols 


U F I-Ki 


Spark Plugs 

I'o the Eilllor of the Siuniihi Amhuivn 
I beg to differ wllli the author of the art hie "Spiiik 
I’liig Emation liiiportani ' lii join Issue of March 19 
Me siivs "a plug that heeomes heated will tend to soot 
up and eatlsiul/e,' etc It has heeii mv ex|gTleuia' 
tliHt tlie tsinliaiv is tiue 1 have lieeii In the rejiair 
hiislneMN for ilglil veins and have i mne ni 




1 III l 




V the 


cooling of the plug Is an Important iten 
«ai In a tlioiisand is suhjeeled lo tile eontliutous heal 
vvhnh IS ileveliqii'd in racing 

I Imve seen iiggiaviitisl (and likewise aggravating) 
plug tiouble ill No I lyliuder of several fmii-eyliuder 
lais (aiivoiie who him liinl exiieiimiee with them 
knows what (hilt Is) Hired by Mm simple eximdlent of 
plaeliig u 'j null (lose nipple and piis- loupllug in the 
sjairk plug hole inid siiewiiig the jiliig In the coupling, 
thus raising the plug ahmit two Inches above the cyl¬ 
inder head where II loses the coolmg elTeel of the 
water lai ket 1 know the plug heeomes hotter beeuvUM' 
Ihe same plug lliiil fouled was rephued iifk'r elennlllg 
the jionvliilii and the disisjloralion of the shell noted 
due to tlio ineieased heal 

There is at present ou the market a devlie which 
lakes the place of the pipe fittings and Is sold In 
(smihkiallon with a is-rtalii spaik plug wlinli is guar- 
aiiti-ed not lo eaihonize, Imt they do not use the above 
leasoii for the nmi-eurhonlzlng ns u selling argument 
Also there Is mimuf.ii turi'd in New ink a spark plug 
with a isirrugaled porei lulu which protrudes lawoiirt the 
plug sliell Into tlie exphisimi elunuher, the effect l>elng 
that Ihe porcelinu Ism mnes so heated tluit the larhon^ 
does not deismit ou It At the s.nne time 1 have stmn 
the shell, wlmh is iii imiliict with Ihe water Jacket, 
(Oiiled with an elgliMi liieli laihmi deposit So 1 be¬ 
lieve the theorv Is cm rei ( The mih requirements are 
eledrisles tlnit will not hum nwtiv and a poreeluln 
which will slinid the liii nsised heal Al the same time 
these plugs might not he satlsfuetorv ni a nieiug car 
m airplaue iiiolor W'e have used several dozen of them 
with great success ill dillerelit tvpes of motors 
Irvington, N V I. W Smmk 

A Biological Insurgent 

'to the Editor of Mu SiitMim Xmiiuii vx 

Mav 1 use a lilMe of vmir spine to ulUiek (ho impular 
mutation theorv 1 lake It tliiil Mic belief of the nm- 
liitionlsts Is. that the jithno i iiiise of the I'VoluMon of 
s|ieeles lias been the suihien priHliietimi of large (lepart- 
uies fiom the iioiinal Now It k iin belief Mull not 
milv mutalloiis luit in.iiiv of the minor varlalloiis that 
we observe In p'aiits and animals are hv iio menus 
original, tint are "Miiowhacks" to tv pes lhat have other- 


A mutation 
loll of slight vailal 
luirisl eharai terlstii 


IS till 


r the 


eeuiuula- 


loth 


: hn 


liihei Itniiee of lie- 
that ail apparently pure 


sto< k will oeeaslmially iiroduee vvliiif he terms a ' throw 
hack" vvhh h is hreeduhle while the apiiearniire of 
Idiots iimmig hmnau tmliigH is another example of the 
same thing Take the lilstorhal ease of the Soon sheep, 
a lin-evl whhli arose from a single short legged nun, 
Isirii of normal fiarenis ffti a New Hampshire farm 
Without doubt some of tin i emote aiuesfors of this 
"famous ram were short legged also, hut short legged- 
ness iielug no great advantage 111 those davs they had 
fiitksl to survive Tills time thev survived hei ause 
the farmer saw an lulvaiitnge In a shei p Mint could not 
Jump a fetus' 

So tliat this peetiliar ahllltv of a tvpe to lie low and 
to isime to the surfais' at ever iiierciisiiig liitervals (a 
lirlnotple that might he eallod the suppressioti <if the 
unadapted) has im doubt played an Important part m 
the evolutionary stheme jj j Smith 

Toronto, Canada. 
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Super-Speed Propellers 

Air Propellers With Blade Tip Velocity Above That of Sotind 



ri'fJt nmoiiK iicrouautlcal engluecrs tbat a 

(Tituiil iKiiul cxiNtM ar or near tho vp- .laa ----- 

locltv of Boumt, nay, l.lOf) feet per sw- 
oiiU, whitU would (i(t JiH a pliyBloal Hioit 
mid Im'.voiuI wliirli tlieru would oc<ur ^ 

Hottietliliic llVp what Is known with marina -- 

proiiollora ns on\ltHtlon Apparently the 

only piihlisliad ottompts to explore the ^ 

reKlon of higher siksmIs an> tho»c which mo -i____ 

appeared in a [laper issued March, IDll), Z 

by the Ilritlsh Advisory Committee for j_ 

Aeronautlos, in which n tip aiieed of 1,IS(I <n 

feet per setsmd was reaclnsl with a two- --—--—- 

hlade nine-foot propeller, when the ohser f 

nation was made that “as the tl|) sias'd . 

approaihes the velocity of sound the 

usual air flow entirely breaks down, the ^ ' 

slip stream rapidly diminishes, and ulll 
mutely vanishes w'hen the velocity of 

sound Is reached Air then appears to he jflfl_ 

sucked In on both sides of the disk and SI ^ f I I 

exhausted at or close behind the |>erlphery, 1 * ' ^ 

presumably the thrust of the screw uiidei TIP SPEED - IN PCET PER SECOND 

such conditions ls>eom(‘s cxci»odiugly small [ 1--]-]- 

and may possibly vanish " .— .. .!-i 

Mr H AllHirt Keisl, I’li D a retired Graph, ahowing reaulta of teat of Reed’a thin-bladed high-apeed^| 

enginw'r, while engaged in nil.' in prl which there was a steady increase of thniat as the blade-tip apee< 

vate resenreb work on acousili iiltib of WO to over 1500 feet per second 

bigb frfHiiieno', employed an niipnratus 

wbicb bad a shaft rotating at over OdO revolutiong jior At the ordinary speed of about 000 feet per second, 
second, carrvlng a hub with radiating arms of thin the usual rather bulky aud blunt propellers sulhclently 
metal with sharp etlgea He observed that centrifugal meet the conditions, but apparently they are not 

force supplied the neiessnrv rigidity to the arms It adapted to the auper-speeda, which may be placed ofl be- 

then oceurn’d to him that 
ihe tlckl of high siiewis for 
air pio)iellers might be ex- j 
plorcsl by a similar iiiclhod 
anil he pro(s“eded to eonducl, 
svMtemallcally, a loug senes 
of (‘vpeninents with proiiel- 
Jers Inches In length He 
used a 10-horscpower elec¬ 
tric uiolor of 1 loO r p m 
geared up to ) to the 

propeller shaft, which there 17-inch and 22-inch thin-bladed, metal propeller*, used in the early experii 

fote rotated at H.-iri rps 

The iippaiatus was laiefullv deslginsl to permit itccu- ginning at alamt 8r»0 fevd per second 

rale mcasureiTiciu- of thrust, torque and spetsl, and he In order to ascertain the efficiency of thU type of 


Graph, ahowing reaulta of teat of Reed's thin-bladed high-speed 1 
which there was a steady increase of thrust as the blade-tip apeei 
WO to over 1500 feet per second 


conditions, the wind beta* suppUtd by sA 
airplane anchored dote In front of tits 
Reed pnqietler and delivering Its sUp 
stream axially down the slip stream of the 
Reed propellers, the wind ydodty being 
carefully plotted with a Pitot tube, at 
about 42 mites per hour. 

The efficiency factors so detemlned 
were found bo be high, and a O-feot 
propeller of the same deal^ Is ngw nearly 
ready for testing without gear on an air¬ 
plane, and both on the ground aud flying 
Mr. Reed has prepared a paper for one 
of the sdentifle societies, giving the de¬ 
tails of big researches Aolto <dlly, and 
It will be published in the near 
future; but there appears to be no doubt 
that bis researches have opened up the 
field of super-speeds for air propellera, 
and have proved the non-existence af the 
suppoaed physlca’. limit whidi has to some 
extent deterred engineers in the design of 
propellers intended to absorb the horse¬ 
power of the very high powered motors. 
Furthermore, ho has opened up Interest¬ 
ing tiosalbllitlss of use with the steam 
tnrhlne, which operates with extremely 
high rate# of shaft rotation, 

Mr Reed Informs us that his results 
will lie covered by U. 8. and foreign 
patents. 


British Power-Akohol Rescardi 

I T la reported that detailed research Is shortly to be 
undertaken In India with a view to determining the 




17-inch and 22-inch thin-bladed, metal propellers, used in the early experiments of 1915-1916 

1 to permit accu- ginning at almut 8r»0 fe<*t per second conducteil, efTiirta i 


I ascertain the efficiency of thU type of make posalble the ready use of aueii « 


and otlier cheap raw mate¬ 
rials which are said to be 
available in abundance will 
he used for the purpooe of 
the Inveatlgation*. Should 
theae ex)>crlments In India 
prove suecssafuL they will 
be followed by similar un- 
dertaktugs in various other 
parts of the British Kmptre 
At the same time that 
these experiments are Mng 
being made In Great Britain to 


; at the propeller for actual flying the experiment Illustrated In whenever It liecomes available in sufficknt quantities 
fact the the cute was repeated under approximately wind tunnel With this object lu view, the Empire Motor FuelH Com 

_ mittee of the Imiierlal Motor Transport 

Council baa recently appointed small 
technical committees to consider spedfle- 
ally • 

(11 The modifleatton of customs and 
excise regulations pertaining to alcohol; 

(2) Experiments for determining the 
beet conditions for developing the alcohol; 
engine, and t.vp«g of alcohol fuels, alone 
or In mixture, for industrial purposes; 
and 

(81 The denaturing of alcohol; t.e, ren¬ 
dering It unpotable 

The problem of ascertaining what Is a 
suitable denaturant U regarded as of 
very great Importance, aud the Empire 
Motor FudB Committee (50 Pall Mall, 
London, S W., 1) has Invited In confi¬ 
dence Interested memliers of the public to 
V submit practical suggestions as to possi¬ 
ble denaturants. Such proposals Will re¬ 
main the sole property of the Individual 
who furnishes them, and bis interests will 
be properly safeguarded. The special re¬ 
quirements of a satisfactory denaturant, 
according to the committee, are (1) de¬ 
terrent taste and smell; (2) nop-polson- 
ona; (8) must not be mnovabls at a 
commercial cost; (4) must be readily 
detectable in small quantities; (5) most 
be readily raixable with the spMt; and 
(0) must be inexpensive. 

This affords an excellent opportunity 
for the practloal dbemlst, aRwit It is not 
such a stmpte problsa ns it sesnM at first 
reading. 
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A Mtdtipte Feeder for the 
* Tkreflher 

A n Uaproved type at eelf-feeder for the 
, rraJw ttrwher li shown In the ac- 
Gompanylntt Ulostratlon. which atauda lor 
leM work for the pitchers and conae- 
qoentty reducea the Doml>er of men neces¬ 
sary to keep the maehlne i!toln«. Instead 
ol one looK extonaion feeder running out 
between the .grain Stacka or the bundle 
'wagons, two or mere abort feeders, that 
can be adinsted as to height and position, 
are employed. When threelilng bundles 
from the teM It Is not necessary to drive 
so eloee po the machine, and when thresh¬ 
ing ttadted grain, the feeder* can be ad¬ 
justed to awing out over the stacks and 
save steps for the pitchers. 

Artificial Froet for Testing Fmit 

A NNUAiXiY, hondreds of carloads of 
L apples, potatoes, citnm fruits, and 
other products of field and orchard spoil 
from exposure to freealng temperatures. 
To determine the points at which small 
fruits and vegetables can be shipped or 
stored without being liable to Injury, the 
Hortlcnltural and Pomologlcal Investiga¬ 
tions, United States Ilopartment of Agrl- 
CTilture, at the Arlington, Va, farm, Is 
employing the electrical method of analy¬ 
sis. Frost injury is likewise Included In 
the scientific study. 

By an apparatus equipped by George 
F. Taylor, Government scientist, twelve 
freeslng determinations are obtained sl- 
multaneonaly, the rapid-fire instruments 
registering a change in temperature 
of 3/20 degree within 1/100 of a sec¬ 
ond. Of course, the reading cannot be 
accomplished with such llghtulng-llke ra¬ 
pidity. The winipment proper consists of 
a brlne-oooled freeaing tank U> which are 
attached 12 cups Into which various units 
of fruits or vegetables may l»e suspended 
for making determinations aa to freesiog. 
Measun*inents. ranging from 24 to 72, 
depending on the character of the prod¬ 
uct*, are made with a i>otenflometcr 
Novel in the (htvemment study of the 
freealng points of fruits and vegetables Is 
the metIuKi of making thermocouples, 
these Udiig of sinall size, well Insulated, 
durable, and having a very little lag The 
eouplea are made from allk lusulatod cop¬ 
per and eotiHtantln wire As many 
lengths of each kind of wire as tliere aro 
to be junctions arc cat, about a meter 
long, assemtdtKl together, each end of the 
bundle eUp{H>d thnmgh a small, liiird glass 
tube. Tlie ends of the wire are dipped In 
bakellte to cement the liisiilntlon aolldly, 
dried, the Insulntlon buniod away for one 
centimeter, the ends scraped bright and 
twlat<>d together In pairs, a (-opisT and 
Constantin W’lre to each pair, for 3 nillli- 
meters of (be length The couple is then 
insulated with glass by placing a very 
small soda glass tube over it and 
lieoting in a small flame, the silk eov-' 
erlng above the junction being protected 
At a cherry-red heat the glass softens, 
and shapes Itself to the junction, being 
completely Insulated A like treatment 
produces the other end of (ho couple. 
The diameter is so limited thiit the multi¬ 
ple-junction couples can be used with 
amaliest fruits with asse, a fifty-junction 
thermocouple of No. 40 wire being only 
2U mllltmetera in diameter. 

The temperatnre is measured by deter¬ 
mining the drop in the potential between 
one terminal maintained in a contftant 
temperature (lee bath), and the othw ter¬ 
minal of the unknown temperatnre In the 
freesing tank. Twelve readings are made 
at the sanm time, the fineness of the meas- 
uremmits being -within one ten-thonsondth 
of a degree. The investigations have the 
thmefoM ptttrpose of determining the tem- 
pentare points at which injuries 
oosnr, detigtag ways of salvaging injured 
prodi^ aad mathoda of protactiag fruits 
and regtttabhw traa damages suatatned 
hy l«w tonparatnrea. 





Canvas bag employed in gassing citrus fruit trees and designed so that the 
gas does not reach the workmen 



Man-drawn plow now belat oaod In Frmice for farming and gardening on a 
, amall acalo 


Water Solubility a Necessary Prop* 
erty of Wood Preservatives 

T hat iiuy Mil)stance to be an e(To<tlvo 
wood ])ipser\nti\e iiiUHt iw soluldc In 
water at le.ist to tlic evteiit of produilng 
a tovic water solution la tbo liuais of a 
thcorj Mow lieliig dctc]o[)cd at tlie U S 
Forest I’loducta l.idionitory It would 
Ncciii rciisonulde (o CNiwct ttiut any nia- 
teiiai wlilch la latlsonous ciiuugli to kill 
an oiKaiiWin of niii kind must necessarily 
lie soiiililc in the Ixjdv fluids of that or- 
gnnl-'iu. find tlic cliief bodj floid of 
tliulioi-dcstroN iiig fungi and wmsl liorers 
Is wiifor With \ery iwisonous materials 
tills solubility m-cd not lie groat. In fact, 

1 part In 1,000,1)011 mnv be sufllclent If 
tbe loiiterliil Is iiuNonoiis enoiigli 

Wood prcserviitiicH now in use are of 
two distinct tMies—liiorgiinic salts, such 
as zinc ibloride, wliiili are very solulilc 
in water . and (dls, sm h ns the creosotes, 
wlilch arc gcner.illy consldcrod to l>e in¬ 
soluble. The Mdulillitv of (rcoante is 
usually considered so slight as to lie neg- 
les-ted, but cxporlincnts liuilcnte that cer- 
taUi constituents of creosote are sufll- 
clentlv soluble In water U> make It poison¬ 
ous for wood destroieis Cnsisote oil 
may, tliereforc, be considered as consist¬ 
ing of two groups of compounds, one of 
these lieing sufflcicnlh solulilc in water to 
render It to.xb', the ntJier Insoluble In 
water and hence not toxic Tho non-toxic 
oils act us a rescicolr for the toxic oils 
and fcMsl tliom slowlj to tbe moisture in 
tlie wood 

The dilTeiencc belween oil preservatives 
and Inorgaulc suit prcH('rvnti\es, as far 
as this tbcoi-j Is (omcnied. Is In their 
method of retaining the reserve supply of 
riolson Zinc (lilnibh' liiiH jin reserve sup¬ 
ply, nil ttie mntcri.il being soluble in the 
usual nmouid ol moNfure (irescmt in iilr- 
drv wood Sodium liiionde mnv have a 
rps<"i\e su|ipl,v In (lie foi m of solid cryie 
tills, If upidied in ii siitunited solution 
Creosote oil null lni\c a considernble re¬ 
serve .siipph stored in llip oil Itself, Ibis 
supplv being fed to ibo wood ns iifsnlod, 

A Gas Attack on Destructive Bujfs 

T ill-’ dcndlv fumes of li\drocynnic acid 
gns iiic used In eradicating objectiona¬ 
ble bugs and fungi from citrus fruit 
trees As a i ouple of whlfPs of this gas 
spell sure deiitb to (lie worUuien, great 
enrr lias to be eveicNed In treating the 
trees A gradiintid scale is so palnicsl on 
the outside of tin- (iinvns hag flint is c-m- 
pioved for tile adliihilsti'rlng of tlic' gas, 
mid that forms the siihlcct of the ac- 
eotniniiiv ing v lew , ns to imliente iiovv much 
gas is rcipilred for anv given trc'c As the 
onnvns bug Is placed ewer n tree tho 
grailiuiled scale iiidicates (he size of the 
dee, and bv siibsi-cnieiit reforenee to tbe 
poison record on (in- automatie engine 
vvbich makes and diatrlbiitc-s the gns, the 
atteiidiiiit can aec-urntelv delernilne ex- 
nc-tlv liovv niiuli ivoison gas to give each 
tree The- trc'iitmeiit oc-ciirs in the late 
afternoon iiiicl tbe canvas Img is wrapped 
uroiuid eiieli tree in turn for a periisl of 
forty mlniitc-s, w hie b is eonstdered nmjile 
time' (o gas the iimli-airnbb' hugs and 
growtiis 

Man-Drawn Plow Work for the 
Horseless Farmer 

T he small triiek farmer or gardemer 
can 111 uffiird to einidov a liorse drawn 
plow for iirejiaring his grcuind, vvliUc> the 
use of a spade repiesonts a long ami te- 
dloins tusk To the cmcl of simpllfving 
tilling on a small scale', thc'rc' has recently 
niipenrc'cl In France' a small mnn-dinwti 
plow which is depictc'd in the acx-onipany- 
lug lllnslrntion A siillcdtlc form of har¬ 
ness gees aliont Iho arms and ahoulders 
of the' man who is to do the pulling of 
the plow 'I’hc iilow, on the other hand, 
la ,so designed tliat it passes through the 
Roll but a few inches below the surface, 
tbe jiroper dlRtanc'c lining malntnlned by 
tho littlo poller in frant of the lilades 
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The Roger Bacon Manuscript 

What It Looks Like, and a Discussion of the Prohabilities of Decipherment 


T IiAVKIJNfi throujrli Kiinitx' In M-iir 
ncrliifH 111 11*12, Mr Wilfrid Vojiilt 

I iiQiueicNS (iiHtlc of l'’rHiiH‘ oi Itiil^ 


elBlitwiitli ct'iitiirv mid tlioii 


iilddi 


, for 


<Hko, and I 


He 


vlll 1 


Icll 1 


Ilf tUnni away with him he loft still mou', and he hoppH 
SOUK' day to bo tmek for thoso Amonit tUoHo which ho 
awurod on Ills lirsl rrij) was tlu- Ho-culled lloBor Ifai'on 
nianuscrliit which has been so iiim li in the jiuhln ejo 
since the l’hlliidel{dilu leelnres minonncliiB its existenec 
The hlstorv of this doin- 
uient us ris'onstructcd hj 
Mr \o,Milch, mid the eflorts 
to dis Ijiher It made hy I'ro 
fessor New’hold, are fully re 
isiuntod In the .S(h*.m’ih( 

Aw tun At! Month IV for 
.lime As Is there stated 
while It Is hardly possible 
as yet to prove si lenlllle.illj 
that the scrlla' was reulli 
Uoner Bacon, the very faets 
the the script is a cipher, 
that the aiihjei t dealt with 
Is certainly of u si leiitiflt in 
jiseudo-selentltle nature, and 
that the work may wltti 
certainty he datctl in the 
lHOO's, suttlee to indluite 
stroiiBly the Baionlan orl- 
Rlii, while Mr Vojnleh has 
Hiicceeded In showluc an ul- 
toKether plausible line of de 
swnt for ihe niamiscrlpt and 
one which would eartv It 
from Oxford to ITipf and 
then to I’ariuu 

Our purpose here Is not 
to repent the historical dls- 
eussloii, or to descrihi' or 
coniment upon the cipher as 
I'rofessor Newtsild ilalms to 
have uncovered It We iiia,i 
reiK'Kt the opinion set foilh 
hv Mr >Urd In the .Monohv, 
that the evldenee in favor 
of the allOKerl deelpheniient 
Is altoKelher too tenuous to 
support the claim that the 
sirllX" loiild reallv lime iisid 
siuh an e\tiaordimirv anil 
Irratlonul cipher We do 
not liHik with iiatieiK e upon 
a cipher In the piepaiatloii 
or iinravelini: of wliuh an 


the iiiirt of wliat modern pructlci' knows as captions 
The drawings are of two general sorts. A number of 
tile pages are adorned with pictures which are plainly 
111 mi astronomical or ostrologleal nature. Kveu If we 
had no knowledge of thirteenth century tendeneies, we 
sliould hate no dlltieiiltj lii Intrepretlng the astrological 
leatiires as greatly In excess of the purely astronom- 
leul Signs of the zodiac and sluillur ajMiurtenaneca 
alHiiind But these are not nsnnllj to be found In the 
lustomary arrangement, and much of the astronomical 
maleiliil Is actually got up In a form that makea Its 
slgiilllemiee altogothcr hnllling An excellent ex-ample 


tci 




We 


therefore suppli 
I omit of It 111 the Moxnii i 
witli u iihyskiil description 
of the volume Itself 

The work is on vellniii, 
hound together i riideU , 
aside from a ivrfniii mnounf 
of dog earing and the in- 
evitulile fading of the test, 

It la In aduilrahle condition, 
lihoto.stnt Is readily legible 
(ontalniiig In addition to fin 
lers a good many other symbols n 
hut without direct slgnlllcitiicx' In 

page IS lllnsiriitisl. In colors of coiisldernlde xarieiv 
These pictures are crudely drawn In hv a iierson who 
ohvloiislv was somewhat lucking In arfistk ahllity, even 
lor a thirteenth century serlhc There is running text 
on most of the pages, and In addition a good deal of 
textual matter so iKisltioned with refereiicx' to the 
draw'lngs that it obviously idays In a general way 



\ page of the Bacon manuscript which it is fairly clear deals in some way with plant reproduction 


ordinary U< 

' or lef 


■ md of the 
1' u elpher. 
rniin eliiirai' 
■. like lelteis 


ot tills Is to be seen In the right-hand page of the 
double sheet wdileh we show on the opening page of 
this issne Tliere apimars to be here a c«Hitral sun ; 
hut 111 place of the twelve divisions Into which we 
sliould cxflK-t the surrounding space to be laid out, we 
find sex'enteen The zodiacal slpM are absent, and we 
imve plain stars, from one to four In each compartment. 

Two of the astronomical pages are of extreme Intw- 
kst in that it Is on them that the claims made for the 
xalklltv of the decipherment rekt The left-hand page 
which we show beside the one Just described Is not 
necessarily, on Its face, of astixmomloal character, be¬ 


coming so with certainty onI,v when we accept the 
translation of the caption to the central drawing, which 
Is stated to la.' an account of the scribe's obaerratton 
of an annular eclipse on a given date of the thirteenth 
century. On this date, astronomical computation telU, 
us. there occurred such an eclipse; and with this 
amount of temptation before us, we can concede that 
the central drawing might represent an annular eclipse. 
As a matter of fact, throughout the book the artist has 
allowed symbolism to run riot, and there Is In no case 
any satisfactory way of determining Just where he 
irieaiis the synibollsm to halt and the objectire repre¬ 
sentation to begin. If we 
make allowaiiee for this, 
there Is no good reason to 
refuse recognition to this 
picture as representing the 
rim of the aun peeping out 
around the lunar disk. 

On another page appt'nrs 
n centra! drawing which 
several astronomers have 
easily recognized as bearing 
H(lo<|nBte resemblance to a 
spiral nebula—always, of 
eoiirse, making proiier allow- 
unce for the peculiar style 
of the artist The text a« 
rteeiiihered tells us that the 
scribe looked through a re¬ 
fracting mirror-—that Is to 
Htiy, a thirteenth century 
teIes(H)[>e—and saw stars ar¬ 
ranged In a pattern like a 
snail shell, at a tsjlnt in the 
heaxeuB which Is Identified 
hv reference to the girdle of 
Andromeda and the navel 
of I’egasus. We do not to¬ 
day show on our star maps 
the full classical otitlinea of 
the ctuislellatlons, and so 
the navel and the girdle 
have ti* l>e translated Into 
inislurn terms before we can 
plot them , but when we do 
this we find that the stTibe 
has made a very tolerable 
approximation to the pool 
tlou of the great nebula of 
Andromeda To ho sure, 
tills (kK'sn't look much like 
a snail shell, but we maj 
leave that |*olnt to lie dts- 
eiissed in the Monthpt. 

It goes without saying 
that many persons will lie 
convinced by these two 
ilems That they are not 
necessarily conclusive Is we 
hclicvc siifBclentb set forth 
111 tlie article lu the current 
iMonthix, and we shall not 
duplicate tills argument 
here It Is on tho basis of 
the nebula observation that 
credit Is claimed for Bacon 
for having “invented" or 
"used" the telescope, some¬ 
times We see one word and 
sometimes the other. That 
he was acvpiatnted with the 
optical principles of the tele- 
scojic Jn an empirical fashion 
Is clear enough without this 
manuscript; that he Invent¬ 
ed or even used one la 
hardly clear even with It 
Certainly he did not invent It, for lu hie open works 
he describes It with the statement that he owes bis 
knowledge of It to others The bald statement that be 
Invented It appears in keeping with the redtlen tnan- 
ner In which this manuscript has t>een turomnlgated. 

Apart from the astronomical pictures, the bulk of ,the 
manuscript Is gtven over to drawings whlob appear to 
l>e of a biological nature. I’he grtlst seems to be tu- 
Urested In the processes of life reproduction, and to be 
depicting these undfir a heavy cloak of symbolic repre¬ 
sentation. Where his subject la animal life, without 
(Coiidnuea on papo 4S9) 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work Arts 



A Direct-Reading Hardness Test¬ 
ing Machine 

U NLIKK tostiuK ninchlnoH wlioro th(' 
diameter of Impreasioti of a certain 
al»ed hall is measureil after removing 
the piece liclng t(«te<l to o ml('roscop<', 
the Instrument shown abfive and devel- 
oi>ed hy n New York conoern gives the 
measurement directly on a dial It Is In 
tended for use in determining the hard¬ 
ness of st('el, brass, eoiiper and some 
harder alloys 

This machine measures the depth of 
Impression of a 1/10-ln-diameter ball 
upon applying a known loud to a ball 
I)enetrator The slue of the ball Is such 
that It la iKisslhlc to teat wire ot small 
diameters also And the light Impress 
lug load iH'rmlts outer surfates of small 
tul)es having walls ns thin as \/'Xi Inch 
to l)e testtsl without pinclug a mandrel 
through the tut>e 

Ily turning the handwheel the itillial 
pressnri' Is applied until ludltntor shows 
pressure Is lieing appllwl, 'I'his makes It 



leased by pressing a push biiltoii at the 
base of the inmhlne When the load Is 
withdrawn the Initial [iresnnre Is left 
and the Indicator shows the depth of Im¬ 
pression made by the major load 

The Home-Made Grain Sampler 


C ONSl’bT the tinsmith about the 
n\allal>lllty of a hhxk of tin or 
brass and eonstrnet your own groin 
sampling devli’e—If ymi bH\e mssl for 
one A design foi siuh a home-made 
eipiipment has been patented hy tin- 
I' S Iteparlment of Agriculture, the 
model being dedk’utcsl to the use of the 
imhln. 

The hopper like iastrumeiit is so 
limit that a sample of grain, to be np- 
plbst ill grading a speillied lot. can be 
pvciil.t divided, one half of wbleb sped- 
moil can be used us rcprcsciiiative of the 
whole original sample Tormerly the 
sample of a spedlied lot or shipment of 


A Simple Aid to Penmanship 

T IIFItK bas leeeiith appeartsi among 
Ibe niaiiv de\bes and works Intended 
to sliiipllfv the ueiiiilring ot eiliientiou, 
a simple aid to iH-iimaiiship 'ruis de¬ 
vice eonslsls of nliimiuiiui sirlps any one 
of wlibli iiiiiv be fastened on the edge of 
a loosi- pioee of paper oi the leavi-g of a 
blaiiK book, and loutalniug recessed 
small letters, (upitnl letteife or iinml ers 
Tile Idea is to huyo the student trace 
eaeb lettei or numeral vyllb a peiu 11 uii- 
'111 a flee and easy swing W luipilred, 
and then to sliitt oyer on to the paper 
and write the same letter or numeral un¬ 
til iirolldenyy is gamed It is claimed 
tills deylce has proved qiiKe helpful 
yyherever It has been iiitioductHi 

Something New in Lifeboats 

T Ill'l perfeditig of the lifeboat and 
the means for laiiiK lung it is eer- 



Ptuuitom Tiew trf hotnc-niMle min 
ttuni^er detriinied by the Department 
A^rteeltimi 


grain was ohtatnisl by moans of a prols-, 
the stiedmen being divided Into smaller 
Itouions for one or nioie of the tests 
to ho ai>pli«sl In determining its elasslll- 
cation This metlifKl yyas considered 
haphaimrd in the redintbm of the size of 
the sample and unrdluble ns to results 

The newly-designed grain sampler Is 
:i() Indies high, cyllndrirnl In shape The 
spediaen of grain Is jionred Into a hop- 
IM'r ni the toil, the emptying of yyhidi is 
u(s omplishist hy pulling a lever thiil re 
moves a cap over the loyver end ot the 
hopper As the sample Hows doyyaward 
11 strikes the ajicx of a baffle, in the 
form of n eone 

Encircling the Imsi- of this cone are 
a series of tiny ehiites yybose distance 
apart la equal to the width of these oimn- 
Ings Halt of Ihc grain empties Into 
the chutes, yylille half passes Is-tweeu 
them The latter portion flows dliectly 
•Into the uppermost of two pans, plained 
one above the other at the base of the 
sampler. The half falling Into the 
chutes is diverted Into n funnel, the 
lower end of which leads to a proiected 
ojienlng In the center of the up|ier pan, 
thereby permitting this half of the grain 
to pass bito the lower pan Thus the 
original specimen Is eijually divided into 
tyvo parts, one of which Is as representa¬ 
tive of tlie original lot as the other. 

Farmers, millers and grain dealers 
will find this Inexpensive apparatus 
practical for grain grading. The Qov- 
ernment Is thus endeavoring to popular¬ 
ise Federal grain standards, having pre- 


o Mrlkliig 11-. tlil« 
k' slop H lifelh 


(lushed sboubl It lie xw ling iiguinsl I 
ship K side The re'-lllelif\ ot the lU 
and eoi k sln-nthliig .should gl\c it 0 
sistiiiite 1(1 general damage y\lii<li w 


A Safe Traffic Sij^nal that is 
Never in the Way 

A N0\ el street tralla signal, shoyyii in 
the aicompauylng lllustiutlun, \yus 
designed to leplaee the tall, unsightly 
guide pohls yyhich still define uiuiiy 
toyMi and small citv striHitb throughout 
AmeiKii .ludgiiig b) the isipulailty of 
the new signal with those motorists 
yyho haye seen the system in operation 
at Sulliia, Kan, it Is destined to oceupv 
an important plaiv In the motor trnffle 
regulations yvlthin the next few years 
The const met ion la very simple—180 
pounds of concrete molded Into a mound 
two feet in diameter and siareidy seven 
inches almve the street's level at the 
crown of the signal The white and 
black .sectors painted on th<' mound ren¬ 



der it coiispli iioiiK by dn.y light, and the 
rial lenses pbneil at right angles so as 
lo face eiuh slriel from Ibe signal are 
warning siiltlelent for night motorists 
'I he to]i ot the numnil has a sipinre white 
lens deeplv i oiiider hiinU, Hs are the red 
lenses 111 till' side 

(ine (di'itrle bulb fiirnlahos ample 


a bit short and graxe 
leri' IS alisolnlelj no 
init w lilt li would 111 big 
I' signal. 1 ni or driver 
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Top o/ the 8hock-ab*orbing invalid crutch and the 
gliding tip at the end of the leg 


Applying: Shock-Absorbers to the Invalids’ 
Crutch 

I T ban renialnfHl for Charlov () Mltchol of Ilobokpn, 
N J. to Invent a miniile form of Itnalld < rutch 
that i« provided with ii Hhook-nheorber to the end that 
It 'vill afford eiagtlo gnpport to the u^er aiid iinrth’u 
hirly to big shoulder and arm, thus elliiilntitlng the 
sho(k lueldeiit to Imimet of the erutiU with the ground. 
'I'his dm lee la <'laln)ed to reduce niiitei hill.v the fa¬ 
tigue which rigid crutches are well known to onnge 
A further ohjeit 1 m to proilde a yielding crutch whnh 
nun he iiiaiiufiK tured at uihiiinuiu cost and \et iiosness 
strength iind duritlillit,\, notwithstanding the fact that 
It I oiitaiiiM moving parts 

'1 he maiinei in which this iiiMuitor has acioinpllMluMi 
the shoeK-ahsorhing feature Is shown In the two ae- 
(oiiipanylug illustintlons 'I he liip of theiiiilih Is jiro- 
1 idisl with a .sliding toj) uienihei, as zrtti} he noted In the 
lirst illUHtiathin This nieiiiher i an he pressed down 
ngiiinst two simple siirings that cross each other, 
while simple (lialiis iireveiit the moviihle uiemls>r from 
heiiig iiushed u]) too far h\ tlie springs The tiid of 
the iniU'h leg is jiroudeij with a slidiiig tip, which 
presses against a lielhul spring Thus the slioi ks are 
taken up iit two iiolnts A\ e have Keen uiaiiv enitdies 
with sptiiigH, moving parts, anil other nieaiis to gel 
gwav from rigiditv and slunk, lint this iiii|iiisses ns 
as the hesl dev lie of the sort vet cvhllilltsi to ns 


steady rest which grips the stldt In the center and ro¬ 
tates It by means of an Internal gear driven by a 25- 
liorsepower motor, two carriages that carry the cutting 
knives, and two tall stocks which siipport the stick 
at eitlier end The speed of the steady rest is consid¬ 
erable, while the carrlnges which hold the cutting 
blades are proijelled from either end toward the eejiter 
by a track and trolley arrangement at a speed of three, 
six or twelve lineal feet per minute The knives are 
two In number, each eight Inches long but with a cut¬ 
ting surface of only three Inches The accompanying 
lihotograph shows the niacdilne In oiveratlon 

Simplifying the Winding of Small Motors 

4N Invention, recently patented l>y Alexander Zarky 
ii of IsiH Angeles, Cal, simplifies the winding of 
small alternating current motors ilurlng tJielr manu¬ 
facture and even extends their usefulness indefinitely, 
slnee it permits of easy rewinding 

The Inveutlou consists of a removable core In place 
of the present type of one pie<v core which cannot he 
rewound liecause of Its Inai eesslblllty. Wlion this new 
style core is removed the work mnv he done expevU- 
llously and In the same manner as Is eiistomary w'ith dl- 
re< t current machines, and with prelnsulatcd form- 
woiind colls instead of by hand process. 

There Is a small loss in efllclem’y where the two cores 
lit lint the addition of Iron at the bridge of the gap 
in the channel more than covers this, a>id the prolonged 
life of the motor beeuuse of Its rewinding far offsets 
the slight det'rease In current 
'I'ho new type reduces labor coat In original construc¬ 
tion hut Its chief value lb's In Its appilcHhility to 
small or fractional power units. 



( omponents of a new type of alternating current 
motor that may be readily wound and rewound 


Hoys are employed in factories at low wage for the 
hnnd-niaiilpulatiou of the old type of small motors In 
order to sell them at any iirotit, while r«>palrB to them 
aftei leaving the factories are well-nigh Imposslhle All 
this will be lioue away where the new removable core 



Shaping a "•tick" into a ma«t Irith • tmw rout¬ 
ing plane machine 


Im used, and the salvage In machinery Itself la notable, 
U is reported that the demonstration of the tlevlce baa 
Hstnnislied and delighted the loading eleetrlcBl men of 
t’Hllfornln. 

An Automobile Lodt that Locks 

T HK object of the Inveutlou shown In the accom¬ 
panying large illustraliou is to provide a means for 
set'urely locking an automobile to prevent theft, Joy 
riding, or the towing of the car against the owner's 
wishes It cvmsUts of a plurality of locking devlcea 
within the h(K)d. controlling the hood, carburutor, throt¬ 
tle and electric connections to the engine. Tbeae look¬ 
ing memliers nro all controlled and moved almulta- 
neously Into a locking position by presatng a foot i>e(ial 
that passes thrmigh the foot-board of the car, and 
when locked they arc kept In that poaltlou by a coin- 
blnatioii lock hs-ateii on the dash of the car directly In 
front of the driver To lock the ear all that is tiecea- 
sary Is to press the fiait pedal and spin the combination 
lock 'J‘o uiihK-k the mi'chnnUm, the combination la 
set and the lever Is lifted 

The comhlnntkm lock has 10,000 comhinatlona which 
can Im changed nt Uu; will of the operator When a ear 
IS lucked, it Is Impossible to reuiovo the comhinatiun 
lock from the dash without knowing Uio comhluation 
for the reason the holts that fasten the lock in place 
are covered and (ho combination must first Ive obtained 
and lock opened before It Is possible to remove it To 
prevent Joy riding or tho unauthorised use of the car 


Speeding I Ip the Shap¬ 
ing of Masta and Spars 

rji niv work 111’ iiDikiiiK 


]i('i\rs to Inivc bn n sun 
plilled iiiiil iiiiili'iiallv 
lednci'il In ('ii',i bv mi 
Ingenions i ii v e ii t i o n 
vrediled to (' II '^ii" 
vei of Snviuinili <lii 
Tills iiivendon In in (In' 
form of a heiivy inn 
chine slinwn In (lie m 
coiniuinyiiig illiis(nitioii, 
which does uwiiy vVKli 
liiinii latkir and turns 
out a mast or spar In 
reiord time Indeed, an 
eiidiniry 100-foot Jnast, 
•JJ inches at the butt, 
which would require the 
luhor of one man for 
fully twenty days to 
lemplele liy pri'sent 


shaping machine Is 
known ns a rotating 
plane It Is n cross be¬ 
tween a lathe and a 
planer, eonslstliiK of a 



DetaHa of the new aystem for locking the hood and tke varioaa menbara of the antoBuMle jwirer j^aat to 
prevent tboft 


hv persons other than 
the owner, there is a 
place In the lock to put 
a small patter dlak with 
the ownar'a Initial on 
same as shown la tbe 
lUustratloa, with tbe let¬ 
ter “R.” Should tl»e 
lock be opened through 
some one getting the 
combination, Which is 
one chance In ten thou¬ 
sand, this disk is broken 
as shown la view of 
open lock, 

Tbe new device locks 
a car In eleven different 
places with one move¬ 
ment of the foot When 
this Is done, tho hood Is 
locked on both sides at 
the ends and In the mid¬ 
dle, The coihmwtor 
and throttle are lo<4ted 
and tbe eleetvlh switch 
controlling the current 
to the plugs is bfOkro- 
Theoe are aU eontrotted 
by the foot psdsl wtd 
combtositiOB took oh (Jw 
dash idMNrn 

In jll]istr«tto«s Of sitiiM. 
Another festoro tit this 
lock is to stop ttm tlufft 
of parti of th» sngtae 
while stamUag In a ga- 
rago, toasportitg wuh 
the eartnuator, sto. 












W tin 

Xbctzie IMBfcWkliattt Crews 

from ftge 

fljUfl. No treU«r etr« wlttioat motoni were 
naed. The main bodr of the cir wai 
pltu^ betwcw the wbeelH In order to re- 
dnce the height as mueb as possible. The 
Ud of the ear opesed like that of a trunk, 
ekeept that it was double binged and 
oenld bo opened from either side. 

oars weighed about 900 pounds, 
emptr, Ineludlng the fonr-horeopower mo¬ 
tor, which was of a special design ami 
shont'wonnd, as already stated. 

One Of the most novel features In con 
nectlon with this aystem consisted in the 
fact that the flelds of the motors were ex¬ 
cited through their own collector shoes 
from a conductor rail, entirely Indepen¬ 
dent of that which supplied the current 
to the armatures. In view of the fact 
that any momentary Interruption of the 
fleld current of a motor causes the low 
resistance armature to aci as a short cir¬ 
cuit to the line, this separate excitation 
of the motor field presented a problem to 
be carefnily considered By means of a 
apecial collector shoe, however, the dif¬ 
ficulty was entirely overcome No short 
drcnitlng of tlie Hue by the armature 
ever took place, although tlie field ia)n(luc- 
tor rail was sometimes heavily coated 
with rust. 

The two conductor rails were placed 
Itetween the track mils, which served as 
a common return conductor 

The acceleration of the trains was ac- 
compllaheti by providing sections of the 
armature conductor rail supplied with 
successively Increasing voltage, while the 
field remained constantly excited at full 
strength. The braking was similarly ac¬ 
complished, eawpt that the voltage suc- 
oesaively diminished, thus causing the mo¬ 
tor to act as a generator and ilellver elec¬ 
tric energy through the conductor falls 
Itack to the power system and In this way 
exercise a powerful braking effect At the 
section upon which the train was to stop 
the armature conductor rail was conncctotl 
to the trui'ka, thus closing the armature 
drcnlt and continuing the braking efr4‘ct 
until the train was brought to rest Witii 
this method, the accelerating and braking 
effect can be readily calculoted and the 
proper length of the sections accurately 
determined. The braking section can 
therefore In* laid out so as to locate the 
stopping point whenever desired 

In a system to l>e operated without mo- 
tormen It la of vital importanc-e to know 
exactly where the trains will stop and to 
have them stop In the right places. This 
wonld be Impossible with any form of 
friction brakes for two reasons: In the 
first plaee, the braking effect is the same 
regardless of the load ; conswpiently the 
braking distance is roughly proportional 
to the load and loaded trains rtspilre ap¬ 
proximately fifty per cent greater dis¬ 
tance In which to come to rest than empty 
trains. Moreover, varlattons In the condi 
Hmj of wheels and brake shoes produce a 
corresponding variation In the coeflkdent 
of friction and braking distance. With 
motor braking, on the otlnw hand, tire 
braking effect is greater for loaded trains 
than for empty trains, and this Belf-eom- 
peusatlng tendency can be controlled to 
a nicety so tlrat trains come to rest at 
the aame point regardless of load. In 
practice the variations were slight 

When there are curves of too short a 
radius to be negotiated at full speed, it is 
neeeaMry to provide for slowing up the 
train Just as the tnotorman would do if in 
control. This is done by providing a brak¬ 
ing section before such curves and supply¬ 
ing redutAd voltage to the armature con> 
doctor rail upon the curve. Upon the 
Ghelmsford line one such curve occurred, 
as already stated. The trains approached 
tbk curve at thirty mUcB an hour. A 
ahert diatanee fmn the carve they en¬ 
tered » bnttng section and were retarded 
to twenty mites per hour at the entrance 
to rite curve. The teat proof of the re- 
at etteWtt motor troktiv is the 
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fact that In three years no accident ever 
occurred upon this curve, although the 
calculated derailing Mpee<l was twenty-six 
ultes an hour. It is quite certain that no 
such record could have been made under 
manual control. 

Although the ahnut wound motor has 
constant speed characteriatlca und there 
Is little or no tendency for one train to 
overtake another. It la ncvorfhelces neees- 
sary In a system of this kind to provide 
Itlock sectliins, if only to prevent trains 
from arriving at the station more rapidly 
than they cun be unloaded and thus caus¬ 
ing rear end colllalons at the unloading 
idiltform Tbe Chelmsford line was di¬ 
vided Into blm'ks, each train as It passed 
closing fb«‘ first bloik, and opening the 
second block In the rear I'he bioi'ks were 
electrically IntcrUn-ked so that a closed 
block could not open until tbe next siir- 
ewdlng block was closed In reo|H*ulng, 
oaeh block would assume a condition suit 
able for storting a train by progiesslvely 
increasing voltage If a train were stand¬ 
ing upon It at tlie time, but would go at 
ouee to a condition for passing n train 
otjT it at full speed if It were unoeetipled 
at the moment of reoiienlug. The control i 
of the blocks was by means of the cur¬ 
rent Mowing to the motor field, tbe field 
emiduelor rail l>clng divided into seetlona 
eorrespomting to the blocks for this pnr- 
jiosc Thus there was o complete ah- 
seiiee of stops, treadles, or other devices 
along the track, to he operateil meehanlc- 
ally liy the trains The first liloek was at 
the exit to the station, so that the train 
would ship within sight of the o|terntor 
If the line was not clear and move out of 
the station automatleullv ns soon ns the 
bbxtk cleared UjKni reaching a station, 
the trains normaliv stopiied short of the 
receiving platform, unless and tnitll defl- 
niti'lj admlthsl hv tlie o|>erator 

The resiKinslbllltv for trains and control 
over them of rourw< passeil out of the 
tiaiids of the operator the moment they 
left the station 'I’he station controllera 
were liiterlockfsl with the block system so 
that no oversight on the part of the op¬ 
erator could admit a train for which lie 
was untirepnr(*d Although the resitonsl- 
blllty of tbe operator ende<i the moment 
a train left his station, h(> eonid ni'vorthe- 
less follow Its progress whether toward or 
away from hls station by means of a dia¬ 
gram of the line plaeeil itefore liini on the 
control table upon which the jiosltlous of 
the trains were at all times Indicated lo 
illuminated sections Tills Imlicator sys¬ 
tem was likewise oiierated by the field cur¬ 
rent and by the same relays that oiii'rated 
the blocks 

The selective ajiparatus conslstiHl of a 
stationary ramp placed olougside tbe 
track and a wiping contact ujion the 
train that could he adjusteil to make con¬ 
tact or not to do so at any pniticular 
station The truck swdtrhes were oper¬ 
ated eleetro-pneumatlcallj Reversing of 
the ears In the station for the piiriioso of 
backing them off from sidings, etc, was 
accomplished without reversing awltches 
In the ears and with only thnjp connec¬ 
tions from the ear to the controller, by a 
novel method which consisted in connect¬ 
ing the field 111 shunt with a resistance in 
such a way as to reverse the field. 

A trip around the line in one of tlie cars 
gave an uncanny sensation of contred by 
an invlstlile Intelligence At the approadi 
to the sharp curve the uninitiated always 
experienced a lively apprehension of im¬ 
pending disaster, which the car Itself 
seemed to realise Just In the tilok of time 
and to avoid only by the most ateenuona 
braking. 

The system was Inspected by Mr. Her¬ 
bert Samuel, Postmaster (Jeneral. and 
many memliers of Parliament, also by the 
Preneh Minister of Posts, in 1912 It was 
likewise Intqiected by Mr. Hobhouse when 
be succeeded Mr. Samuel ia 1»14 An 
appropriation of £1,100,000 was voted by 
Parliament a few months before tbe war 
broke out for the construction of 614 miles 
(Ctmtirmed on page 4^7) 



Ji Sure Foundation 

C LAMPS and LATHE DOGS are essen¬ 
tial tools in all railroad shops. Since 
they are indispensible to what may be termed 
basic operations, they form an important 
part of the foundation on which is built eco¬ 
nomical production. 

Build your foundation strong and sure—use 
the dependable, sturdy strength of Williams’ 
Superior Drop-Forged Clamps and Lathe 
Dogs. They’ll never fail you and will last a 
life time. All are acknowledged standard 
everywhere. 

CLAMPS—11 patterns, in a wide range of 
sizes for every clamping purpose. 

SAFETY LATHE DOGS, Bent or Straight 
Tail, 1 or 2 screws, 16 sizes. 


DROP “FORCINGS 

often cheaper than castings 
— always far superior — 


J. H, WILLIAMS ^ CO. 

"Tho Drop'Forglng Pmoplm” 

BROOKLTN BVrrALO CHICAGO 

28Kich«rd«Si n Vulcan St 1028 W 120th St 

• t. C»tlx»rln»B, Ontario 
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With the Engineers of Industry 

A Department Devoted to the Physical Problems of the Plant Executive 

This department is devoted to husmese nun, nan ks managers, production engineers, and all other executives seeking the maximum efficieney in carrying on thtir 
work The editrn of this depa'-tmevi will endeavoi to answer all questions relating to plant equipment, factory management, and industrial affairs f,^,g«ncraL 


What European Industrialists 
Are Doing 

T HKUK (1111 II.I IdUKiT tie ftiiv Ooul.t 
nlioul tlic ri'iiliNM.iiUf of tlio Old 
Worlds IndiiKln wlilili lian Uikoii jilHoe 
in Kuro|ic mIiko the Orent \Vnr. Whether 
It (b (hie In the Kerlouw Inns of luau- 
powi'r nr tn iiiiiltlnK the iieimnlntniiee of 
Borne two uillllnii young Anierimiin and 
their voi> of doing things, or a eomlil- 
nation of the^e two thlnga, the fact re 
nialiiM that Emoiiean IndiiHlrlnllRtN are 
rapidly coming around to the modern 
wav of working. 

it is a mistake to l)elle\(' that Kii- 
ropenn mamifHcturers still employ a pre- 
lionderiiiKe of maiuinl Inhor in prefer¬ 
ence to miuhlner} The Euro,)ean la 
tiorer tins more nr less keid rehillvo pace 
with his American hrotlier in the matter 
of higher and still higher wages, with 
the natural onnseiiiwiiro ttuil the indus¬ 
trial leader has heon forced to consider 
randilni'rv wherever iiosslhle 
Thus iCuropeiin factories today em¬ 
ploy the last word in transportation 
systems, such as gasoline and elwtrle 
tractors and tnilleis, lift tiueks, all 
kinds of eoiivevors of the gravity 
and power driven lalegones, automatic 
lathes and oilier inaehines, direit and 
Indirect iighdiig, the so-called "window 
walls" in whhh the erilire wall Is com¬ 
posed of windows, steel .shelling and 
steel furiilliire wire feiires, and so on 
In fact, we Ameipans are no longer 
unhiue in our emplojnient of siph ultra¬ 
modern devices, and it Is well for us not 
to rest loo long on oui iiiist laurels 
The European worker lias always 
been a hard worker, hut not alwnis so 
fortunate in the matter of wages as he 
la today- at least if he Is employed to- 
dav Coupled with ids hard work and 
skill, there Is tlie latest kind of eciuip- 
meiit and eien lahor saving fncilitv 
that goes to make good work with the 
least effort It seems verv much as 
though the Eurojie.in Industrialists arc 
going to give \merlean ninnufaeturers 
a stiff fight, using the verv tools and 
methcvls (111 wdih li wo have always sue- 
cteeded in ttie luist In lioldltig oiir own 

Saving Fuel with Powdered Coal 

T lIEItE is imtlilng new in the sugges¬ 
tion to employ powdered dial to h(> 
sure, but of l.ite tbe nielliods of using 
sucli fuel bine been ihy eloped to .siidi 
an extent that manv large user.s of coal 
o«u with 1 onsideralile iiiolll turn their 
attention to iiowdered coal it is ilntiiied 
by (.•ertain manufaeturers of poyydered 
coal ecpilpment that a deihh'il gain lii 
ateam generating eemioniy y\ itli in¬ 
creased boiler eapaelty folloyys the more 
perfect (simhustlon of Ihe ioyyer priced 
fuels that is obtained fiy hiirnlng jiuyy 
(lered coal Tbe liigbcr furnace tempera 
tore and simplicity of control with very 
great tleilbllity to swing tbe fin nine 
outiiiit with the load makes this estnb 
llslied combustlcui melbod ideal for tlie 
misleni industrial plant and central sta- 
tlou 

Aceordliig to testa recently performcsl 
by two fuel experts with Illinois coal. 
It Is learned that contrary to the cua- 
tomarv sperlHeattona, it is not neccs- 
snrj to pulverl7.e the ckial to the ex¬ 
treme fineness of 8!^ per cent through a 
2(K)-niesh screen In order to otitaln good 
combustion and good efficiency This 


alillitv to liiirii cemrser coal meana in¬ 
creased eiipuclty of tile pulverizing inlllB 
and decreasecl cost of coal proparatlon 
Tlie resutls also shove that it is not 
riecessiirj to dry coal to almut 1 pc'r 
cent moisture In order to bum it suc¬ 
cessfully III iiiilyerlzcal form, and it Is 
•Stated fbat with most eastern coals dry¬ 
ing Is not at all necessary (lood results 
(■nil be olitiiliied wlnii the coal is burnetl 
at rales varying from (> .'i Ih to 2 Ih. per 
eiihle foot of eomhiistloii .space py'r hour, 
and the best rc'siilts i\l n rate of 1 to 
1 .’i lb 

Koriuiiiiteh for the InduKtrlalist who 
yyislies to g|ye some thought to pulver¬ 
ized coal, there are speelalisls in this 
field who nil' pre|inred to ghe speeiflea- 
tions and csists for the loiiycrslon of an 
existing iilsiil or tor tlie erection of a 
new plniil In either event tlie luilvcr- 
1/cd eoal Idea Is no longer an untried 
one, and it is wortliv of serious thought 

Electric Furnaces for the Shop 

B y leaps and houndH the small tdec- 
trie funiiiee Is icimlng Into general 
use for the fusion of hnmzi-. Imlihltt 
metal and the various nllovs of aliinil- 
nuiii and brem/e Tbe reasons ghen for 
the growing popularity of the small elec¬ 
tric liiriiare In Ibis connection are 1 
It Is economical to operate 2 1'he 
iiicdii) or alloy that is melted in the 
elosecl eliamlHT of siuli a furnace is kept 
jiure ami liiia greater mcehanlcnl 
strength than Is olitiiimsl with tlie usuat 
funinis-s !i Tlic' ease with which the 
cleetrn furnace luav lie i hiirged, poured 
iiBct genemllv handled In Kiiropo, tmi, 
the small eli'ctrie furnace is eouiliig into 


Avoiding the Flywheel Disaster 

A MONU the Hire incidents that may 
. liapiH'ii In a jiower jilant in which 
ciigiiies with laige li.y wlii'cls are em 
ploywl is the liiirstiiig of a flywheel 
bortunatoly. siicli aceidents ore a verv 
unecmiinon cHi'iirrciice, lint the results of 
a llvwlic'el disaster generally take the 
form of one nr two wrecked hiilldlngs, 
nuic ti ernnibled and useless eoulpmenl, 
and tlie taking of sevorai lives Some 
form of insurnnee or proti*ctlon against 
tins (Went seems worth considering 
There lias lately lieen developed an au- 
tomntir engine stop that is claimed to 
preciiicle a flvw’lic'el cllsnstcr This de¬ 
vice, whtcli is really an automatle valve, 
yylll aiilcmmtieully out off the steam flow 
to tlie tiirhliic'S or engliios the Instant 
tiiHt tlie spcssl goes iievond tiie predeter- 
mliic'ci limit of aiiHoliite safety The ns- 
Hiircsl safety of this device follows the 
simple nigged eoiistriiellon and the frlc- 
tlonless operntinn of a gravity actuated, 
yyelghted lever and tlie careful engl- 
iieeniig that Is laic k of each Installn- 
fioii In adclltloii to shutting down the 
powi'r unit auiomntic iillv in ease of 
oy erspeecl, the engineer can instantly 
slop the unit from nnv desired point by 
“Imply pressing a luittoii or lireaklng the 
glass of a hand-slop station 

A Metal-Wood Product of 
Promise 

T liERE is u genuine novelty about tbe 
melnl-wood pnsluct that baa re¬ 
cently made Its appearance and that 
is fiyailalile for a large number of pur¬ 
poses whore an extremely strong yet 


llglit, even surfate is reciuired Tlie new 
priKliiet eimsists of tyvo slws-ts of metal 
between whieli is siiiidwiclied a filler of 
wciisl Tlie melal flanges are cialitied to 
function like tlic flanges of an I-beam. 
The non-metal core spreads steel face* 
far eiioiigli apart to get maximum 
strength with lea.st weight The product 
is said to pieseiit an even siirfiu'e like 
that of fuiiillure panels It is Imjier- 
vioiiB to moisture, will not warp or lose 
Its shape, the hard metal surfaces resist 
abrasion, and it is surprisingly light 
Eiigliiecrliig tests of this new prisluet 
have shown surprising results, among 
them the filet that tlie stiffness of a ."i/HJ 
iiicli-lhh k iiiece of tlie new miiterial Is 
ecpial to live times tlint of .Vlfi-Uicli- 
tiilck Solid wood iiaiiel, or eighty tiroes 
iliat of No ill sheet steel having the 
same yvelght The elnsile limit in liend- 
ing of a ."S/l(f-liich-thlek pleoe is reiiorteil 
ns "ri-liicli pounds per inch width, or 
about five times ttiat of No Ifl sheet 
steel 

Tin* new prcsliiet is furnished from 
NtcK'k in panels, H/Kllneh, V.-lneh and 
V10-1111 h tlilek, size 30 hv 00 inches, 
faces of liinek or galvanized metal N’ci 
.SO gage, with pinned wood veneer coros 
The weiglif Is from 1 (1 to 1 0 pounds jier 
.sciiiorc- foot .Scaur of the uses of tlie 
iiew iiieliil woihI prmliut an' for niitomo- 
liilc' ccimmercliil lioclv panels, portnlile 
houses, sliippliig eoiitnlners, filing entii- 
nefs, lorkers, cat) roofs, tool cheats, ear 
roofs, doors, oflicc furniture, concrete 
forms, signs, and so on 

Keeping the Windows Clean 

H ere is a now tlicmght—keep the 
windows oleiin Quite ohvlous, you 
snv. tint It Is n fact that In tunny plants 
the windows arc overlooked and grad 
iiallv neiiimiilnte so iniidi dirt and dust 
that they are no longi-r vvliidows in fart 
A thick, liiird cnist of acciimulnted 
grenst', mat, scsit, sc'ale and dust accu¬ 
mulates on the windows that have not 
liec'u cleaned at regular intervals, with 
the result tliat Ihe plant is obliged to 
get along on very little light, or artifi¬ 
cial illumination Is resorted to In 
either event tlie results are unfortunate, 
for after all Is said ami done, there Is 
no llliiminnnt (jiiite ns good as da.vllght, 
even If clavlight Is free 

In those inatniiees where the accumu¬ 
lated dirt cm windows, skylights and 
monitors Is such that soap and water no 
longer have any effect on the thick, hard 
HI ale, resort mav he had to some of the 
speelal chemical csmipoundH now on the 
market which (llssohe the most stubborn 
dirt 

Simplifying the Ventilation 
Problem 

Y KS. we are going to speak about 
ventilation onc’c more —and iierhaps 
a good miiiiv times more in tbe future, 
for the reason that it Is the one phase 
of all IndiiHtrial activities that generally 
rcycelves very little If any thought, yet 
means all the difference between ofll- 
dency and non-efflcleney. 

Foul, heavy, odor-laden air slows up 
the worker no matter how willing he 
may be and his output varies at least 
20 per cent, according to the ventilation 
of his workroom The 11 o’clock bnilp 
fag, the listless waiting for the 5 o’dcK'k 
whistle, with which overy Industrial 


manager Is familiar. Is due as a rule to 
lack of fresh air. one of the moat vital 
contributing factors to the efficiency of 
the worker In the average shop he 
needs 3,000 cubic feet of fresh air per 
hour Olve It to your employees and 
you will protect thwn from tuberculnals. 
pneumonia and other Impure air dis¬ 
eases. fh) It Is argued by Industrial en- 
glncMvrs, and with very good reason, 
that the Installation of an effective ven¬ 
tilating System will pay tlie Indiistrial 
manager generous dividends for years 
to come 

A natural draft ventilating system Is 
the most pconnmlenl and effective where 
It is posHitile to install ventilators that 
give positive, cyiiistant ventilation. An 
American roanufactnrer has recently In¬ 
troduced H suction ventilator that is 
claimed to exhaust more air, heavy 
fiimi's, or steam, per dollar of cost, than 
any other system. This Is a big state- 
mc'iit, DO doubt, hut the design Is quite 
novel and apis-ars to lie radically differ¬ 
ent Ilrlefiy, the new ventilator has a 
line of exhaust that Is above the hori¬ 
zontal, the discharged air has easy 
upward course, and the suction force of 
the outside air rushing in through the 
c(iii(>-Hhnpe(I Hiictlon tub<*, wlilch Is kept 
iri allnemeiit with the air current at all 
times, has no shnij) angles or ohstrnc- 
tions to lessen Its jsiwer, and arts as a 
strong siphon, drawing the Impnre air 
up and out The ventilator Is said to 
Ih> storm proof, dust-proof and requlrM 
no atteiiilon Its flrat cost is the only 
one 

Extinguishing the Factory Fire 

P UACTIf'AEI.Y every fire can !«• ex¬ 
tinguished wlthlu the first five min- 
iili's If iirciper equipment Is brought Into 
use, hv mc'ti who know how to use It. 
according to the National Safety Cciun 
cll Huccc'ssfnl extlngulahmcnt of Are 
dis'R not. 111 general, nsiulre elaborate, 
expensive eqnipmc'nt, the essentials are 
the right kind of wiulpment suited to 
the existing hazards, kept In good con¬ 
dition and located In the right place, 
with men who know how to use It, and 
that It lie brought Into use Immwllately 
after the fire starts 
The principal reason for extinguishing 
fires is to prevent property loss Never¬ 
theless, It Is also of vital Importance for 
the protection of life Even In well- 
eonstnicted buildings, with ample exits, 
a fire which Is allowed to spread may 
cause panic and Injury If not loss of 
life In hulldlnga of Inferior construc¬ 
tion, with substandard exits, the safety 
of the (K-cupants demands the most care¬ 
ful attention to flre-extingulshliig faclll 
ties, ns well as to fire alarms and drills 
.and to fire prevention 

No matter bow well equipped your 
plant Is with flre-ftghtlng apparatus, nor 
how well trained your men may be to 
handle this apparatus, it is of utmo.st 
Importance that the public Ore depart¬ 
ment be notlflctl Immediately when Are 
la discovered, in addition to your efforts 
with private eciulpment When men rely 
wholly upon their own ability to extin¬ 
guish small ttres, serious losses often 
result which could have been preveuted 
had the public Are department been no- 
tlfled promptly. 

There can tie no gainsaying that auto- 
(Coniintiea on page 4i0) 
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LBQAl. NOTICES 


PATENTS 


IF YOn HAVE AN INVENTION 
1 whifb you wish to pstent you can 
write fully and freely to Miinn & 

Co. lor advice in regard to the beet 
way of obtaining protection Please 
send sketches or a model of your in- g 
vention and a description of the g 
device, explaining its operation 
All coininunioatiuns are strictly con- 
intial Our vast practice, extend- 
over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client Our Hand- 
Book on Patents is sent free on re¬ 
quest This explains our methods, 
terms, etc , in regard to Patants, 
Trade Marks, Foreign Patents, etc. 
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Electric Trains Without Crews 

(C'ontinueit from page 4S5) 
of automatic electric rallwHy connecting 
eight of Uie most luiiHirtiint imst otlices In 
London, The tunnel was completed dur¬ 
ing I he wnr The contract for tiiatalla 
tion of the eleotrlcnl equipment has been 
postimned on UKoiint of high prices The 
London svstem will consist of a rtrciilar 
east Iron llmsl tunnel nine feet In dlnuie- 
ter, nrcommiMlnllng two tracks with a 
gage of two feel, and (ho cars will be 
nhout ten feet long, five f»*ot high and 
tliree feet wide, or consldcrnhly larger 
than the Chelmsford cars, although they 
are of iho same general tvjie The siiis-i- 
flcntlons call for a dlreel-current system, 
opernleil liv shnnt-wmind motors with 
field excitation from n separate conductor 
rail, and a line divided into hlorks, with 
(xmtrol in the station vested lu an oper¬ 
ator in n contrid eahlii, all of which fea¬ 
tures characterized Hie Chelmsford sys¬ 
tem 

Molasses for Fuel 

(Coniinnctl from page iZ7) 
separation of the crystals from the mo¬ 
lasses hy vv till ling it rapidly In a nimhhie 
descrlticd as centrifugal The tnecbaiilsm 
slsls of a perforated Imsket, revolving 
Inside an Iron easing The basket U lined 
vlth finely perforated sheet bronze 
with woven wire cloth measuring from 
to 1*4 Inches In depth and from ! 

40 inches In diameter 

dvlug at a speed of from 1,000 to 
X'vointlons ii mSnnte, the molasses 
is forctal out tlirongh fine oiicnliigs caught 
In the iron casing and lonveyed away In a 
conduit The siigai crvstnls are retained 
In the basket, the latter being subject t<i 
spinning acihllv until Uie sugar is dl- 
'ckI from Ihe imdnsaeH. The sugar is 
ill a raw state, crystalline hill lumpy, and 
due to impurities varies In color fn 
light tan to a dark brown The inola 
carried off In the coinhilt. Is iKdled again 
and replaced in the machine for anotber 
offering of crystals, classified as “molassi 
sugar" The molasses, in Its final forr 
was once marketed for the mannfacinre of 
rum, spirituous liquors, or aholiol Llmliis 
use WHS made of blackstrap as a stoi'l 
food or fertilizer, bnt Us conversion lnt< 
whiskey was Its chief application 
The raw' sugar, unfit for consumption a* 

It comes from the eeiitrifiigal machine, ii 
nUtiied hy first dissolving in hot water am 
the resultant liquor filtered tlirougli cot 
ton hags ns n method of removing insolii- 
lile Irnimrltles Siieeeedliig this process, 
the product Is snlijei-ted to Iron cylinders 
packed W'ith charred hones, ehureoal evl- 
deiielng a strange iiffeelloii for the Boln 
hie Impurities After nitration, the purl- 
fieil, ndorless liquid angar is boiled In 
vaeiium pans, refilled as evaporation sets 
in, until the crystals have begun to reform, 
when the mass U again spun In the ma¬ 
chines which separate the liquor from the 
crystals, according to the process pre¬ 
viously descrltK'd. Tliese crystals, once 
having dried In horizontal cylinders, fit 
the description of the granulated sugar 
which we Iniy at the ixirner groci-ry al 
Soft white sugar is tlie product of staying 
the process after tiasslng tlirough the cen¬ 
trifugals 'Phe griinnlntevl prcalnet la <ib- 
Inliied. hy controlling the crystallization 
in a granulator and hv sieve grading 
lyoaf sugar is the result of diverting the 
mass formation ns It comes from the 
vueuuni fans into medds, where it drains 
and then placing the molds Into ovens to 
be solidified Tressed ciilies are ahaiied 
from inolstemHl granulated sugar Strange 
anomaly, sugar In the process of forma- 
is testeil for quality hy the way In 
which It refracts light rather tlian by Itsj 
taste for sweetness 

The final residue is molasses, which Is 
to he profitably iitlltzod na fuel, and com¬ 
mercial potash by the ehemleal and me- 
rhanleal process already indicated. Com¬ 
mercial potash Is now commanding from 
iConllnued on'.page iS9) 
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Depurtm^t Of Police 


February 11, 1920 

Double Seal Ring Co., 

Ibl7 Ulchlgan Ave., 

Chicago, 111. 

Gentlemen 

Several weeks ago. on the 

rsceaiBendatlon of your Mr. Hanviay, who has been very 
helpful to us, we Installsd Double Seal Riston Rings 
In our cars. They linmedlately stopped the pumping ol 
oil In all care and greatly Increased the speed. V/e 
have had no further trouble along that line 


Yours very truly, 
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Molasses for Fuel 

(CotUintnid from page 4ST) 

$250 to $300 a ton, whereas the pre-war 
figure* were only $75 a ton During the 
World War a* high as $1,(KH> was paid for 
a single ton Not only agrieulture places 
demauds uiton available potash sources, 
hut the protluct Is nstsl In the manufac¬ 
ture of chemicals and soaps The poasi- 
hlllty of obtaining 150 pounds of potash 
from every ton of blackstrap molasses 
may ultimately relieve the stringent do- 
maiida placed upon Alsace-Lorraine and 
(lermanv, premier potash-producing re 
gions of the world. The commerce carry¬ 
ing cargiM's that ply between Cuba and 
the Unltt^l .States, la-aring barrels of 
sugar, may alternate the burdens of their 
coiiHlgiiments to reatl, ‘T’otash from 
the sugar manufacturlug osiahllshments, 
thunks to mechanical ingenuity and tlie 
variable uses of hhickstrap molasses ” 

The Roger Bacon Manuscript 

(Cinttinufd fmm page 
exception ho conceives the repnslncllon 
pnieesses as under the heiipHcent direction 
of certain hitelllginices whhh Professor 
Newlaild aptlv describes as “the little 
life-giving spirits" The drawings are 
full of these spirits, reiireseiiteii as fe 
male figures, wime naked and others 
clothed, hut all jHissessIng the fat and 
tubhj lliH's of the kewple. If full cnsllt 
be given the scribe for all the objective 
refiri'sentations which Professor New hold 
bollevea the drawings to contain, these 
spirits are representeti as guiding the 
sjierin, the ovum, elc. In their I'ureers. 
as conducting the individual spirits from 
heaven to the Isalles which ihej arc to 
(svnpy, etc, etc. <*n this page wc repne 
ducp a n'prcfw'ntatlve hit of the manu¬ 
script dealing with the phenomena of 
plani life, those lu which tin- snhjc'ct Is 
aiitninl reproduction are hardh suitable 
for general clreulutlon and are therefore 
omitted. 

It is on these drawings that opinion 
spills widest Taken without consicicra 
thin of an} text which might or might not 
lac offerial with them. lhc\ might mean 
ccen thing or nothing The scrlls* was 
not a great success as uii artist , his ef 
forts aomcdltnes leininil us of the crude 
outlines which Wc )iiciduce In imprc'ssing 
jiiam the druftsmaii what wc* want and 
how' w’e want It On the other hand, It is 
ciulte plain ihni the drawings do ]>osscss 
some s\Dils>llc signUlc ancs*, and the* cpics- 
tloli arises of whc-rc the* svmhollsm halts 
and objective rc»prc*sc')ilnll(>n iNiglns Pro 
fc-ssor Newlaild ciaims without reserve 
Hint we have here an nttemiit to pit Inn* 
with csmsldernhle ohjccllve detail, the mi 
cnwoplc stnictuie and proc-esses of 
sperm, ovum and crahryo, of imllen and 
sees! 

Dr (isreiicc* McOllilig. Vnlverslt} ol 
Ponusvlvania emhrvologlst states holdlr 
that be* cniuiot lollow this argnun'iit 
To u group of iiliiV ratlier large draw'lugs 
cm H fohicsl InscTt in the niannsc i Ipt, 
W'hic-U Professor New hold Imlieves to he 
micro-drawings of ns moiiv successive 
stales of the* human embryo and tts sur¬ 
roundings, Dr Ate filing i-onslclers It im 
poHsililc to assign nn\ oli|ecll\e meaning 
at all save pc-rlnips In two Inatancvs, and 
In these he Is veM cautious Adniitling 
the difficulty of cllsc*lilangllng syraholism 
and olijcs tivism. Dr .Mcriung Is unable to 
find anything hi thc*se drawings which 
Impresses him ns a good represenlntloii 
of natural slnictnres or proeesses He 
states cHlogorlenUy that If they are ad- 
mlttcKl to bo wiiat Professor Newiiold 
would have them, they would Invohe hot 
ter oliBcrvattcm than eould lie made w'ltli 
the naked eve, hut imthably wouhl call 
only for the use of a simple inngnlT\ing 
lens. Again the coupling of Bacon’s name 
with the mlcroacopo Is rebukcil. 

It really neems that at time* Professor 
Newhold allows his wishes to run rl<\t 
with his better judgment On one page 
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ho fiiKlH, wnndorina donn the boiider for 
H dlwtauce of several Inchea. a long, thin 
thing which we shtmld never, on our own 
liiUhitlM' Htipiiose ID l>e anything other 
thiiii n *DiiM-nti<mnl iKirder ornament If 
It were Insisted that we fliid an objective 
rciircscuUitinn for It. we ahould tmy that 
it Innhs uii>r<' like the uncoiled end of a 
roll of rllilUMi thnii anything elae—Uiere 
Is the merest suggestion of form to the 
end. hut eertiilnh tint enongh to make thte 
end iinss fur the head of an earthworm, 
let alone of a Kpern) Yet Frofeaaor New- 
held ui.ikes the categorical atatement 
that It Is II HiM-rm, and that biologists to 
whom It has been exhibited have tuire- 
ser\(sll.\ inonoiineed It to be a HjMTm. 
I ir Miriiing's eomments on title Item ina.? 
he et)lt/iml/.(s1 in the statement that he 
iiK'iitions it with an indulKeitt.emlle We 
should he inelined to smile with him, but 
more hroodly , 

The most llhoral estimate that we are 
nhle to make of the objective aide of the 
hlologhnl drawings, ns a whole, la that 
thej show nothing that Is not known to 


accuracy, prooeaae* which the moat brtb 
llant sclentlet coold hardly Interpret with¬ 
out a vast number of Independent obaer* 
rations upon different stages of the pyeo- 
eaees (lescribetl, and nimn many difCcceift 
species With the background of this 
character provided him toda.v, an ama¬ 
teur scientist ciuild readily make the gett- 
erBllzatlon» that are made in this bit of 
text. without this bar-kground we do not 
see how a Bacon c<iuld be expected to 
make them, or a Darwin or a Haeckel. 
Even as an Infqdred guess like that of 
Demoerltns on the atom, we cannot stvaJ- 
low it. Onr only conclusion is that mod¬ 
em knowledge has been read Into thta pas¬ 
sage and others like it 
The jiulgment that this ^nannscrlpt 
reall,r la a Baconian imf impresses ni as 
inherently renturnnhle and as adequately 
FupiMirted by InresMgatlon. The transla¬ 
tion offered Impresses ns as altogether 
uiii easonable, Imth as regards the charac¬ 
ter of the cipher and the nature of the 
translated passages Moreover, on Pro¬ 
fessor .VewhoUl's own statement the cipher 
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e\erv linmnu today, nothing which we 
can coiieeite as unknown to any annto- 
itiist of Bhcou's time, little enough which 
the luf'ie survival of the ai>ecle«, cotiplcd 
with our kiiowlodge of medieval morals, 
does not dentoiistrnte always to have Is'en 
known to the racn at large, ITeaented in 
<oiiii(K?tton with a thirteenth century fert- 
hook we might then be inclined to admit 
them 

111 connection with a thirteenth-century 
exposition of new knowledge of such 
startling and unorthodox character that 
11 had to he hidden beneath a six-fold 
cipher wltli two arbitrary proeesses of 
guess-work in Its solution, we do not see 
that they can jHissIhly lie of the stgnlfl- 
caiice which Is attrihutod to them Wc 
should greatly prefer to interpret them as 



part of the statement of some secret, tiu- 
ortbodox ritual and cyeed, whlcli there 
would lie mighty good reason for eonceal- 
hig from the nuthorltlea with as man.c lay¬ 
ers of cipher iis the scrllie'8 Imaglnntlon 
would pirmlt In such conneetbm the 
verv features width firovc now roost jtuit- 
zliiig would Ix'come the most alsnlflcant 
aud the biological pages of the work 
woitja present a iuut*h more harmonious 
whole with the astiologlcal aectlons 
Nor ore we nhle to follow Professor 
Newlmld in Ids opinion that such passages 
us he has presented in decipheretl form 
aic with plausildlitv assltniable to Bacon 
While Ba(>on was oenturiee ahead of hls 
i>w)i time 1)1 scientific nldltty, he was after 
all of the thirteenth century and subject 
to the fundamentals of that century We 
know that he was an astrologer and an 
alchemist and n churchman; In all tliese 
things wo may be confident that ho was 
not a step ahead of hls time—we mav find 
ample evidence lo justify this conviction 
His leaning toward experiment us a snh- 
stltnte for the dicta of Aristotle w-as Ids 
sole weakness, measured In terms of con¬ 
temporary opinion So we must not ex- 
pc) t too rain b from him; and the draw¬ 
ings, assuming them to be hls. show rather 
pliilnl.y that we are not getting too much 
On the face of (hl.s, I'rofeawir Newlmld 
olTers the following iranalatlon In coniiec- 
lom with one of the biological drawings- 
' Here the souls nre gniwlng and extend¬ 
ing themselves You see the eaeentlal ag¬ 
gregations of the sacks (Le., cells) are 
helng severed Into bonds lietWeeu the ker- 
ni-1 ami the fragile niembraue of the egg, 
tint tin re are arising points lietween the 
cvtornnl masses of ecdls at that point" 
Tbl.s we )ts-ognl?e as an effort to state 
present dav knowledge of reproduction by 
llsslon witliont tUe fadUtles of the 
jireseiit-day voraliidary 
Our feeling is wttlinnt reserve agahlit 
the iio8.sltnllty of such a passage in 
Baton it will lie noted that this descrip¬ 
tion Is not of mere microscopic structure, 
etc, which any novitiate of deceUt Intelli¬ 
gence with a decent glass might fairly be 
exiiected to get reasonably correct. We 
sec dtwcrlbed here, with an approach tf 


la so dltHciili that a preliminary Impres¬ 
sion of what the picture is alwut usually 
makes all the difference lietween siicoese 
and failure In deciphering the text As 
he throws page after page upon the 
screen, one gets so acctisumied to aasoclR- 
tlon of the statements “I have not been 
able to decide what this picture Is In- 
tendol to mean" and "As yet It has not 
lieen iiosstble to make anything out of 
this text," that any deviation from this 
association would stand out like a sore 
thiirab Iji't the translator decide what 
the picture Is alsmt, and ho caq produce 
a text whieh shall ho about the same 
thing; otherwise he appears helplesa 
Until enough of the pages arc deciphered 
without refertans' to tlie pictures, and 
found to give meaning )o these, w-o must 
regard tlie o priori decision as to what 
tlH' text is alsmt as an essential feature 
of U)e "decipherment.’’ This decision, 
conpled with the arbitrary steps in the 
translation, certainly robs the work of 
any slightest claim to aclentlflc preelslon 
A single arbitrary sti'j) In a cipher has 
lH>en shown to make it almost a raatbe- 
matlcnl certainty that it can be made to 
say anything whatetCr. and I’rofessor 
Newlsild’s priMs>dure Involves two such 
steps, coupleil with a di-clsiun as to what 
It is dealrevi that the clplier shall say A^ 
a basis for further investigation hls 
work may is- of value^^as anything more 
titan this we do not sea how It can stand. 

Extinguishing; the Factory Fire 

{(’ontintu d from page 4S8) 
niatic fire extinguishers, such as sprinkler 
systeniK, nre the Is-st kind of protts'llon 
for the very reason thnt they are autn- 
matie Tliey oiicrate whether someone is 
on the premises or not. In the event of 
lire However a reliable water supply 
of ample ca|»nclty ami pressure Is essen¬ 
tial for etflclent lire exUngUlabment 
Sprinkler systetus and liose lines are val¬ 
ueless unless an ample supply of water 
uiuler pressure can t»e maintained for an 
aiipreeiahle length of time. 

The city line or water works connec¬ 
tion, aixonllng to the National Safety 
Council, prohnhly constitutes the most sat 
lafactory source of supply where iRe 
plant Is so located tliat such a conneotiou 
is iMisBlhle Many plants have In addition 
a private source of supply, while others 
must deiiend entirely upvin their private 
supply This is provided from Inrga reser¬ 
voirs, elevated tanks, or a pump drawing 
from a stream or reservoir. 

There are three general types of sprink¬ 
ler systems In use; The wet sysWBdt the 
dry system, and the open oyatesa. In the 
wet sprinkler system the water ittuAef 
pressure) stands In the i^Inktev plpi^ 
eamtlnuonsly, and when a hegd HKilei, 
water la sprayed over the anrrouiHMBi 
area. Wbere tUl» aystem la «ed thg 
bnlldtnx naurt bf heated throaghwt the 
winter meotta For tmheat«4'-biilhUa«%. 




■where tto'.’Wsrpijrirtwe aWhi*, -Ww 
freeaing, tte ^'aStai^ !« 

Ically admit 

a dry-pipe A hpfied vadve 

room. The.fl|p|||Haad hi «o cen- 
strucmi -I«w ahr 

pressure whl Jplpleld a watw presanre 
two or three ^e« as great. 

The open sprinkler aystmdk, though boV 
in genenU use, are of aone adtrawtaga for 
dlstrlboting water over the roof or aides 
of a huitdtng, and over wired-glaas win- 
dows or steel shatters to afford protecUna 
against Are in an adjoMlag ’‘bntldliig. 
Ttmy are non-automatic In «ct)^ U being 
bBcesaary tp open a valve admitting the 
water supply to the sprinkler pl|i«a which 
are located in reedUy accMMdhilo placef 
on the outside of the bttUdlsg. 

It Is interesting to note that sprinkler 
heads are made in four different ratings 
which have meltlnx points ranging from 
1«0 to 860 degrees. The beatia With ■ 
higher melting imlul are made for use in 
dry rooms, holler rooms, and other places 
where a high temiierature prevails and 
where hea«l8 of a lower melting point can¬ 
not be used. Care ahonld ba ckerchied, on 
renewing heads In such locations, thst s 
head of proper rating Is used. Heads of 
as low test as one can safely stand ahouM 
be used, for the lower the melting point ^ 
the head the greater the degree of pro¬ 
tection afforded by the sprinklere. 

While fire palls and fire harnds may he 
provided at very low coat and have the 
advantage that their use is understood hy 
all. there are certain dtsadvaatages In 
tlielr use, such as (g) dllSculty of always 
keeping the barrels and palls full of 
water, (b) preventing their use tot other 
than Are pnrposea, (c) a limited range 
and accuracy In the use of the Are pall, 
(d) the impossibility of reaching fires 
which may develop behind sbcatbliig- 
within fines, or on overhead esaiitrurtlan 
or celling, 

Hand extinguishers, on the ether band, 
have n fairly good range, are easily maln- 
Utned. are not likely to be used except 
for fire purposes, and throw a stream 
c-ontainiug gas, 'which has exceptional fire 
extinguishing qualities. The possible dis¬ 
advantages of extinguisher^ are that they 
cvmt somewhat more than fire psils and 
their operation Is not always understood 
Several tyi)e8 of extlngnlshei* hove been 
developed, the most notable of which are 
those which use as the extinguishing 
agent (a) the soda-acid solution, (b) car¬ 
bon tetrachloride, and (c) a foam solntloa. 

In purchasing extinguishers It Is rec¬ 
ommended that those bearing the label 
of Underwriters’ Laboratories be glvsB 
preference, 

1'he soda-acid extinguisher in eosanxm 
nse employs a solution of about a pound 
and a half of bicarbonate of soda to two 
snd a half gallons of water, with an in 
iier container of approximately fear 
(utnoes of sulfuric acid. Tbom are made 
In the “loose stopple” and the “break hot- 
tie" types. The Utter are •specially 
adapted for railroad and bMt serrloe 
where the swaying and reritlag waold 
splash the add over into tbs soda setn- 
tloa thus rendering It uariess, By ls*ect- 
lug the extinguisher, or brshklitg the bot- 
tU (MM directions on extibgulghsrs), the 
add U emptied into tb* adO* solution, 
forming • gas the expansloa ef which 
forces out the soliittoa under esBglderhhle 
pressure. 

These exttagultiiiMto vaBUhM In ttff. 
hurntng&res wbijaK Umwth d«a«|M 
They si« also hf Wp ha Bghiing 
cetitnga ot bgtieedh walls It, 
be ragehed tty fire paiU. BUes Urit«r 
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The World’s Most Powerful 


The most powerful engine ever built bears the 
Westinghouse mark, but soon there will be others 
more powerful. The great economies of space, of 
fuel, and of daily costs which even this mighty 
mechanism affords will some day seem inconsider¬ 
able. For this engine is a mile-stone, not a 
monument. 

The important thing about this greatest of 
prime movers is the fact that it is but an 
enlargement of the fundamental design 
which Westinghouse has been developing, 
without a single backward step, since 1897. 

WESTINGHOUSE ELECTRIC & 

Offloea in all Prinoipml dtiaa ■ 


That was the 3rear when the Parsons patmtil f>e<- 
came the property of Westin|d«>uae in Amertoi. 
The great turbines which this Compmly builds 
today represent logical and consistent {ffiogreas 
from those basic ideas; progress founded on re¬ 
search, on hard work, aivd on engineering inteBi- 
gence which this Company is ivoud to honor. 

Westinghouse turbine-generator units are the 
proven products of an engineering experience that 
has justified itself at every point. It is no accidort, 
therefore, that Westinghouse should buQd not only 
the most powerful engines, butalso the most capable. 
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U«lng « aped*! aobmarine plow and electrlcaily-towed barge for laying aubmarine telephone lines where they cannot be interrupted 


A Submarine Plow for the Submarine imagined one <,f the muid a 

Telephone Cable «•'<> P'-rlmi.s the most eurioud uses Is for <ln(e.l ini 

T he danger tn which submarine cables are subject “"jfhat the acetylene (lame, properlv used, iMal'io 
In shallow wafer Is well known, and 1b attests to j^hls operation In ii smell frncilon of the time mold \\ 

b> the fact that such cab es are a ways designated by f^^^^ly rcMjulred b.c the old process, that It removes from the 

well-known signs, "Cable Crossing, Do ^ot Anchor feathers from the fowl, ami that the lug the i 

e” For It Is a fact that such i-ables are often accomplished wltbonl seorching tin- skin .hllksl. In 

laged hy the anchor« of even small craft, with re- „,a„.riaj|y beating the delicate supiTih lal tlesh It beione 

Ing ineonvenlenee to the telegraph or telephone possible with the Intensely hot acetylene east iron 

I>*ny and subscribers alike, not to mention the ex- ogy,,, would seem hardly |>088lble, were it not Indlsputa made by 

se of repairs tit. 1’*^ demonstrated. The jtlpe 


Here” For It Is a fact that such cables are often 
damaged by the anchorti of even small craft, with re¬ 
sulting lnt>onvenlence to the telegraph or teleithone 
coiniMuiy and subscribers alike, not to mention the ex- 
l>euae of repairs 

The acc'ompaa.vlng drawing dt>i)lcts how a telephone 
company lays its telephone cables In such a manner 
that they are reasonably protected against anchors, 
tides and other sources of trouble A small barge car¬ 
ries the reel of cable ns well as a combluatioii mnd 
plow ntirt cablft-lnyiug devict', and is hnuMl across tbc 
water by an electric hoist, as show n It will lie uotetl 
that a pair of steel cables nrc' employed to guide the 
barge lu a straight liath across the body of water, 
while a third cable connected with an electric hoist 
on shore pulls the barge across 


the mold A leguluti'd ijunntlty of molten Iron Is intro* 
for diiced into a icMihing witter cooled evlimirlcnl mold, 
wherein tlie centrlfiigHl forte exerted causes molten 
<ed, metal to spnnul unifonnly upon inner snrfaet' of the 

Irae mold Within a few setsinds the pljs' is wltlidrnwn 

ivoB from tlie mold nt a red lieiit It Is brittle after leav- 

the Ing file mold, on ais-ount of tbe outer snrfaee being 

kin (lillksl, Imt after passing througli an annealing furnace 

-sU it lietonies lough and mncli stronger tlian ordinary 

ene east iron pi|M‘, as plalnh shown l>y the recent tests 

ita made by Professor (iillesple of Toronto University 


Strength of Iron Pipe Cast Centrifugally 


ns tbe of Canada, Montreal Branch, b.> A F .MncuUum. com- 
uotetl missioner of works, Ottawa His remarks regarding 
e the the De Unvaud protess of making eentrtfugalh east 


a straight liath across the body of water, Iron pl|)e, already descrllied lu this Journal, i 

third cable connected with an electric hoist part as follows • 


The cable Is taken from the reel on iKiard the barge based 


The present speclllcatlona for i 


I Iron having a tenalle strength of IB.OtS) lb 


The jilpe made under these conditions has ii decided 
contrast In stria line to pipe cast in sand molds, and 
has not the segregatUm of Impurities often found In 
sand last pipe As a conseouemH* tbe jilfa* Is a 
bomogeneons, dense, line grained iron tbroiighnut, liav- 
ing no water or gas tmbliles, and Imeaiise of tins density 
and Birengtb can bp made much thinner 

In tbe tests made by lYofessor Iklllesple a 6 in pipe 
made by this maebluo was (snupared with a 0-ln 
ordinary sand nioldisl plja' and out of tbe same iron 
with the folbnvliig results 

Centnfuyal Catl I’lpf Thickness, 0 28 In Tensile 


and imssCd down to a grooved wheel b^lnd the 


l)er sq In When higher standards i 


plow and thence laid In the furrow prepared by the present foundry practice and mixtures, the pits' 


e gnen under the strength, IIO.OOO lli 


li.CiOO.IXS) Modiihis of iiiptiire, 03,800 Qualitv fae 


mud plow. The cable la soon covered over with a to be brittle t>n ai-count, however. ..f new m« 

layer of mud and sand. The depth at which the mud being adopted In manufacturing cast Iron pua' 

plow operates may be regulated bj raising or lowering slderatlon Is being given to the revision of the s 

the upright to which It is attached, A system of slg- cations to meet these new conditions This new 


nals between the crew aboard the Iwrge and the hoist developed hj De Ijivaud, a Braglllan engineer, k now 
operator on shore Insures proiter cswrdlnatlon of being manufactured and Introdncwl in this country 


New Way of Singeing Chidtena 

'TliKNB haa been aptly termed "the gas of 


ACBTTIJfiNB haa been aptly tei 
thousand uaea." New uses a 
ooastasUy and very many of them 


after exhaustive comparative teats with the ordln 
standard cast Iron plw. 

The writer has studied with great Interest the ms 
facture of this newi type of cast Iron pli>e, which 


ist Iron PUH', con- Sand Ca/il I'lpr Thickness, 0ni in Tensile strengtli, 
slou of the speclfl- 10,000 Hi per sij in Modulus of elnstlcltv, 8,860,1X10 
8 This new pipe, Akslnlns of roptiire 33,lgx,' tjunntity factor, 0 8 
n engineer, k now From this it will be seen that tbe centrifugal pipe 
I in this country, has vorx high tensile, croHS-bendlng and resistance to 
with the ordinary shock xalues 

It Is apparent, therefore, that this t.vpe of pipe can 
Interest the manu- be sum-safuUy made much tbinm-r than the sand 


i»clng discovered volves the application of the principle of centrifugal welgliB 280 lbs., a 
s as little related force to molten metal when poured bito a iiermanent east pli>e of tlie e 
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Hudson River Bridge Equivalent to Twenty 
Tunnels 

I’, w<Tf‘ iiMkcd the oilier dn}—find the niieMtlon 
luid been ijiif iniiiit limes before—why it 
biidKe le iirefeiiible to n tunnel ii« tt means 
of (roNsluK the Ilndson Itlver We auswen'tl that a 
(roHHliiK, sueh as will be pnivlded by the Hudsou River 
Hridire, 1 « et|Ual to twenty tunnels In capaelty, and 
eiin be built for less tluui half the money 

Soinehodv has stated that nine-tenths of the inuktMip 
of a (teniUH Is his iiossesslon nf a keen, quick nenao 
of iiroportlou t.lfe ediK atlon for most of ns consists 
111 a Ntniifklo to lift ourselves inentiilh above the non- 
oMsentJals of life into the free atmosphere of the few 
(trisit essentials The men ttho possess a ktsui sense of 
jiroportlon (tel results and iret them qulekly They 
dwell araontt the liiKh peaks of thoiqfht and action, 
whereas the majority of men «et lost among the non- 
essentials, and fotidlv tliliiklns that they are upon the 
mouiilalns, they siwiid their Ihes In the shadows of 
the valley, 

It Is foi lack of a broad vision of the problem that 
New ^ork Oitv has allowed the Hudson Itlver to cut It 
off physkally, eommercially and, we had almost said, 
IKilitlcally, from the continent of America l-ack of 
a sense of iiroisution led the dtj lo attempt to ohliter- 
nte the Hudson River pieienical, by driving tunneU 
lauieiith Its bod, each lapahle of accoramixlutlng only 
one line of rails 

Tliirtv years ago n few men, such as ITcshleiit Roa 
of the rennsvlvaiiin Railroad, and his gnuit prede 
cesHor, Mr Cassatt, together with Oiistav LIndeuthal, 
llic bridge engineer, had suttli lent sense of pnqiortlon 
to realize that hlg problems cull for big sidutlons, and 
so it (anic ahoul that the schcine for eliminating the 
harrier of the North River by building one vast siis 
peiiihsl highwav for freight and passenger travel was 
plmtsl lielorc a slartled and iin rediilous public 

A lirldgi' with a clear simu of lis-t, capable of 

larr.vliig ihc heaviest freight and inisseiigcr trains? 
luipossihle' Hi'iii e, for link id' vision and u true sense 
of pi oportioii, New I'ork has tieeii burrowing under 
the river In leisiirelv fashion, with the inevitable re¬ 
sult Unit the rising lull of twentieth (S‘iilnij travel has 
overtaken and swamped ns Congeslion, Inett-nsllig in 
geoiiietrli 111 ratio, st,iies llie piihlie in (he fais- l>e- 
liivs -iiid dis( iiinfoi ts miilliplv in passenger Iruvel and 
In fieighi tiallu it (s.sls as miuh to get a ton of 
merehandise from New .lersev vards to Its destination 
Ml greater New ^ erk as ll does to haul It half a 
thousand miles ni ross tin (oiiiliieiit hv rail 

Urhlglng Is 111 Mel than tiiiinelliig hec ause hv hiiildtng 
a hihlge tug eiiiiiigh, it is possible to solve the prob¬ 
lem at a single stroke, insleiid ol si uttering iiiir effort 
In Imildtng a seore of individual liiiiiiel iinils More¬ 
over, the total nisi of the Iwenlv luiinels would he Just 
two-nnil-H-half times ,im gieal as Ihe cosl of providing 
i-qiial trnllle an ominodatliuis hv the (oiistriietinn of one 
great bridge 

Now, let us look ai this matter niiue iloselv To ae 
eommfslate the great How of aiitomohlle and motor 
truck tralfle for whhh provision is made on the 1100- 
foot upper deck of the Hudson Itlver lirldge, would 
call for the eouBtruethm of ten two-triuk lulus, slinilur 
in size and conllv ventflattiui pliifil lo the tunnels which 
are atsuit to t>e hullt under the Hudson at Canal Street 
Now these ten tuta>«, Judging from the es-tlmatisi <si«t 
of the Canal Stre<it tunnels would call for the ex- 
jieudlture of 150 million dollars Hen<-e, the upper 
deck of the Hudaon Klver Bridge ahme will have a 
trnflte enpaclty which, if provider] for by the tunnel 
svstem. would call for a 160-iDlllIou-dollar Investment. 


On the lower deck of the bridge there will be provi- 
alon for ion railroad tracka capable of carrying the 
heaviest tranacontlncntal paanenger and freight trains. 
To provide equgl aooomniodatlon by the tunnel Byrtcaa 
would call for ten separate railroad tunnels whose 
total cost at imesent prlv'ea wonld he 10f» mtlUon dollars 
Now, the estimated total cort of the iludsuii River 
Bridge la about 110 million dollars, and banco It fol¬ 
lows that, by the erection of tliU manumontul strue- 
tun-, the cities of New York and New Jersey and the 
whole iiietroiiolltan area will have at their disposal a 
TIKMIIIN of i-ommunieation w hlch, It It were provided by 
the tunnel system, would isist two-and a-half times as 
much In other words, one bridge above the river Is 
equal In capacity to twenty tunnels beneath the river; 
and It can la* completed In less time and at less than 
one-half the cost 

Hydrographic Office Should Remain with the 
Navy 

T he McCormick Rill, Introduced by Senator 
Knox, whlrh provldetl for the transfer of the 
Hydrographic Oltlee from the Navy to the L>e- 
pnrtment of Commerev-, die<l with the last Coiigress— 
fortunately so, for the proitoaetl transfer would have 
hei-n very Ill-advised and vicious The question of 
transfer, however, will undoubtedly lie raised In the 
(Ningresslonal Joint Commission to reorganize the Gov 
ernmeiital departments, which Commission, by the way. 
has Just elected Mr Walter R Brown, the I'rcaldent's 
representative, ns Ita chairman 
The Absolute need of an offloe under the Nary iH-part- 
ment whose duty It la to provide all our naval vesseU 
with up-to-date charts, sailing directions and other In¬ 
formation relating to the sea and navigation, was 
realized early In the tareer of our country Under the 
naval o(He<TB In charge, we were pioneers In the study 
and Investlgntloii of o<van currents, marine meteorology 
and terrestrial niagiii-tisui, with Its effecta on the 
raariuer’s compass Umli-r their dlrec-tlon our naval 
vessels made mauv hvdrogruphlc aurveys In different 
parts of the world Our Hydrographic Office initiated 
the I'llot Charts, wbleb are issued monthly of some 
oc-enns, quarterly of some othera and which are of In¬ 
estimable value to all seamen Other great maritime 
nations have followed our lead. 

The primary pnrjsw of the office, which must uot 
he lost sight of, is to kec-p our Navy and Us ahlps In 
all parts of the world supplied with charts, sailing cli- 
reetlons and a vast amount of the latc-st marlue Infor¬ 
mation with all chaiigc-s to date The Hydrographu 
(>fflee U a vital pari <if IIk \ary itnelf and U» uork 
uinnot he dime by eirtliatiK in another department 
Without proper data and marine Information of the- 
kind furiilahed by this office, our naval vc-ssels csiulcl 
not o|H>rnte safely either In pc-aee or war The main 
teiiance of the Hydroginphle Office under tlie Navy 
Hepartment Is just as essc-ntinl to the effleleno of the 
Navy as Is Its Burc-nu c>f ordnance 

In acldltlon to Its primary puniose. the Hydrographic- 
offiev Incidentally furulshc-s to the merchant murine 
inuc-h of the same information (hut, of c-oursc- the 
offic-e has much confidential clata and many eonfldeutlal 
charts which are fnrnishc-cl only to iiavul vessc-lsl 
The scope and value of the information given to the 
merelmiit marlue has liec-n greatly developed uiid lii- 
treasecl by the ahilltv and wisdom of our nu\ul offieera, 
and Us value to merchant sallora cannot he overeatl- 
nialecl .Merc-liant sailors fully appreciate It 

No other dc-portiiient of the Governmeiii is. or cun 
he, ns well ecjnippcsl as (he Navy to investigate, collect 
from all parts of the world, c-omplle and distribute thia 
Information No elvniaii In the Dc*partmc>nt of Com- 
mc-rec- or olwwhere can have the name reallzutUm of 
what is imslc.-cl by Bailors as have our naval offieera— 
c-clueuteci, |iraettcal aeuinen and navigators—nor can a 
civilian bB\« the same vital Interest In the work No 
elvlllnn department can make sure of aupplylug every 
ship of the Navy, wherever she may be, with every 
c-hurt she may need, with corrections to date 

If this one activity were to lie transferred from the 
Navy to the lu-partment of Commerce (and prezmma- 
hly to the Coast Hurvev), what would It mean? It 
would mean, unless the efficiency Is to deteriorate 
greatly and IromecUntely, that the Coast Survey must 
he- immediately supplied with a conalderaUe fleet and 
large peraoniiel to survey In many different parts of the 


worfd in order to do worit that*lg now balng done dally, 
quietly, affldcmtlj and hjr Wtl waaels 

stationed In those waters, at Intervals Iwtwwa the per¬ 
formance of other naval duties. Natal offic3erB have 
made surveys In Korea, China, Mexico, Central Amerlea, 
BraMI, Uruguay, 8c>uth Atlantic, South I’aclflq, Indlau 
Geeaua, and In many other places—waters of countries 
which do not have fully equipped hydrographic office# 
of their own. These anrveya Involved very little addi¬ 
tional expense. If, however, slmUnr surveys are to, 
be carried on by the Department of Oomwerce, the 
expense of sending ships to any one of these pincee 
wrlll be great, for they will have no other reason for 
going. In fact, the cost will be so great that cNtmpara- 
tively few of the needed aurveys will be matle. 

The Importance of iMtincte 

I T la commonly supposed, in popular conception, that 
In the lower snimala reason playe at moat a 
sulMirdioate rffie while Instinct reigns supreme; 
and that in man the oimdltlon la reversed, Instinct regn- 
latlug for the most part only the more elemental fnac- 
tlons, while the more complicated phases of conduct 
are determined chiefly by reason. 

That Instinct performs, eapecislly among certain 1«- 
aocta, functions which to na appear almost mlracnlona. 
will not lie denied by any student of nature. In this 
respect there seems little occasion to revise the popular 
conception Rut there is much reason to siisiiect that 
the rOlc nf Instinct in human affairs Is commonly much 
underestimated. The fact Is that reason alone furnishes 
no motiven of any kind for action. If we coiihl Im¬ 
agine a purely reasonable being, devoid of emotions 
and feelings, this creature of our Imagination, to be 
consistent, must be thought of as wholly Inert. There 
would lie no pleasure or pain to make It seek one course 
and shun another It might be endowed with full and 
lierfeK knowledge of the consequences of any action 
that It might elect to iwrfonn; Init having no feelings 
It would lie wholly Indifferent to sneb ^consequences. 
Hud would make no selection in favor of one line of 
uciloii In preference to another. 

it may lie urged that reflections on such an lmSL|d|HiiT 
lieliig are hardly even of academic Interest Thejt de¬ 
rive, nevertheless, a certain utility from the dreum- 
stame that we can often iwire clearly perceive a fact 
or a relation if we esmslder an extreme example, even 
though this example lie a mere Imaginary alistraetlon, 
a sort of ciirleatiire nf the things having real existence 
It Is true Uiat a wholly emotionless, feelingless iierson. 
In full iMisBessloii of rational faculties, la at most a 
figment of the Imnginatbiu But thoiu<h such an ex¬ 
treme taae esn never have real exlstenc*-, men do differ 
widelj In the lnten8lt.\ of their emotlouiil makeup, and 
there la much reason to lielleve that these differences 
In temia-rnmeiit, rather tliau differences lu Intellectual 
endowment, determine the place that each man Is fitted 
to (H-cupv In the sodal scheme For, as Young has 
said. "With the talents nf an angel a man may be a 
fiKil " It Is not enough to be able, there must be a 
strong impulse to do 

Among the most isiwerful impulses that drhe men 
to uccompUah—p<iwerful, often, especially among thoa<* 
of large endowment—la the Instinct of workmanahlp 
and self-expresalon With such persons creative activ¬ 
ity is not primarily a calculated means towaixl a ma¬ 
terial end, It Is the direct following of an Imperative 
impulse that brooks no diaobcdlence. For, to quote 
Gwen Meredith, whUe talent doea what It can, “Genius 
does what It muxt " Lowell, In advising a prospective 
author as regards the acquisitlou of literary style, trfls 
him that the first reiiuirement is to have something 
that "Will not stay unsaid " Similarly Arnold Bmmett 
says of the author that "He cannot keep hlmstdf to 
himself, he is hound to tell " And elsewhere be says: 
“The artist works under the atresa of Inatlnct.'' We 
need not hesitate to say that the same la true of the 
great creative worker In any field, whether it be science, 
commeni- or whet not. Hpeaklng quite federally, the 
greater a man's achievements, the stronger Is the 
presumption that he was impelled, unconsciously per¬ 
haps, rather by the blind Instinct to nee his talents to 
the full, than by any thought of material reward. 

Thus Instinct plays, Indeed, a most slgnlfleAnt rOle, 
uot only in the regnlatlon of our prime, oar moot ete- 
mental functions, but Also In dtrecllag bninan mnleavm' 
In the very highest flights of which It U eapsble, 
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NstkI tani MmkvKt Mazim 

Ttith TvrpilB Bfcemilig UniirsjrML—Th« syrtera 
of iBAUBtlng Uunee gm* In a alagle turret, flr«t umd In 
the ItaUaa tmttteablp “Dante Allighierl," and later by 
the BOMlaax, Anatrlana and ourselyea, bids fair to 
become antreraal. The reoent target practice agalnet 
the “Baden" wae made by Brltieb 15-lnch guns 
mounted in u eocperimental triple turret. 

Sum Canal to B« TannelMU — The great military 
base at Kantara, from which the British built a mlll- 
•tary railway* through the deaert to Palestine, Is being 
dismantled. The line, of course, Is permanent. During 
the war the Sues Canal was croaaed by a large awing 
bridge, which la now to be dlaraantled. Connection 
lietwoen the Kgyptian railways awl the new line to 
Palestiiu! will be maintained by means o( a tunnel 
which will be built below tlie Sues Canal 

Shto’s dear the Complemeiit ot Wharf Cranes.— 
The Nw York-New Jersey Port and Harbor Develop¬ 
ment Oommlseion, In Its recent report, states Its belief 
that a Ship's gear plays a useful part in cooperation 
with wharf cranes in iwomottng rapid loading and un¬ 
loading of cargo, carriers. Bhlp’s gear Is standardized 
equipment. It is found on every ship, and Its use Is 
universally underetoed. Wharf cranes should be de¬ 
signed with the idea of oo9l>eratlon with the ship's 
own hoisting gear to secure the qulclmst loading gnd nu- 
loadlng resttlta. 

Yacht Speed Filly Tears Ago. — In the course of 
some historical articles on the performance of early 
yachta, the YwoMng World and Marine Motor Journal 
gives sene Intereatlng details regarding the famous 
schooner "Alarm," of 248 tons, built In 1880 at Lymlng- 
toa, Bngland, as a 103-ton cutter, lengthened and en¬ 
larged to 248 tons and converted to sdiooner rig in 
1892. In a race of 02 miles against the Swedish 
schooner "Bverlge," of 280 tons, the “Alarm" won by 
two minutes, at an average speed of 12 hnots. That 
would be good going in these days for a schooner of 
that else. 

Fleet Flying Boata,—We have hoard much lately of 
fl(>et submarines.. The latest developinont is the fleet 
flying boat—that Is, craft which, unaided, can cruise 
with the fleet. The new boats built for the British 
navy are fcnhwn as the Felixstowe Fury type They 
weigh 15 tons, have a wing span of 140 fe^ Rolls-Royce 
engines, with a total horsepower of 2400, giving a range 
of about 1500 miles They have a crew of seven. These 
boats will go out with Uie fleet and will remain with 
it When not wmiflng, they will taxi on the surfuoc, 
and the holts have been constru('te<l of anflldcnt strtmgtb 
to enable them to fat-e heavy weather 

"Fuel for NatUng." — The case of a motor ship 
that trades between KuroiK> and America without hav¬ 
ing to pay for fuel la mentioned by Motor Ship The 
"Buenos Alros,” running between San Francliico and 
Scandinavia, loads up with 1,500 tons of fuel oil at 
San Francisco, sells 800 tons at Stockholm, and returns 
to America with some oil left In her tanks, having need 
000 tons out of the 1,500 tons of her supply In her 
engines. She pays 7JSOO pounds for her oil in San 
Francisco and sells 600 tons of It at Stockholm for 
8,000 ponnds. The fuel Is carried mostly In the double 
iKfttom, and therefore does not detract from the ships 
cargu-carrylng capacity. 

The State Canal Under State Control.—The pass¬ 
ing of the New York State Barge Oannl Into complete 
Sitto control Is naturally hailed as a good augury for 
the future prosperity of the waterway. As part of this 
movement, the Oovenunent Is dlsixislng of the fleet of 
canal boats, some of them self-propelled, which was 
bnlH daring the vvar, especially for this service The 
fleet Is thoroughly modem and represents sumo careful 
thought and planning. It Is hoped that the bids will 
apttroxtBiate the present value of these craft and that 
a reputable organization desirous of furthering canal 
Interests will secure this fleet Otherwise, It will l>e 
sold to Individual speculators for what It will bring, 
and the boats will be scattered. 

‘^marek" to Be Named “Majestk.” — The Ocr- 
map liner “Bismurefc,” sister ship to the "Vateriand," 
now the "Devlatban," Is nearing cotoptetton at the 
yards of the Blobm and Voss Shipping Cbmpany at 
Hamburg. This ship, with a length of 950 feet and a 
beam of 100 feet, will have a gross tonnage of about 
5(M)00. The builders dalm that she will be a better 
boat than Sm* "Vatoeland," the experience gained In 
that ship being embodlsd In her. The "Bismarck" was 
handed over to the Allies under the terms of the 
Treaty, and has been sold to the White Star Line, who 
will rungms hn “Majestic," when she hoists the com- 
pday*a IfAg and tahee her place In the service from 
Now York to Europe. 


Scteace 

Lightning Freak.—Lightning is apt to do anything 
which Is Irregular. It struck u Dickenson College dor¬ 
mitory and hurled a freshman seven feet across a room 
while others a few feet away were not touched. 

Highest Mountain in England for Sale.—Who wants 
to buy Mount Snowdon, which Is the highest mouiituiii 
In tlie British Isles? It Is now listed ff»r sale by Us 
owner, Kir Richard Williams Bulkeley Sir Richard Is 
probably the largest land owner In Wales 

The High Cost of Education.—It will cost Columbia 
University 87Ji71,31»3 to carry on the wav for the fiscal 
year iM-giuning July 1st Twonty-four states of the 
unioti have annual budgets of less than this (\)Ium- 
bla will expend f4.1T!l,lfi8 29 for ndmlnlHtration and 
*580.108 for the care of the bnlldings ami grounds 
Miscellaneous Items make up the balance 

American Unearths Ruins of a Greek City.—Rums 
of a prehistoric city have been discovered bj I’ro- 
fessor Carl Hlegen of the American Archamiloglca! 
School at Athens. The city he has found was situated 
between Oorinth and Myc-enae, In southcni (ireccc. and 
pottery and fragments of statuarv unncartlied fix the 
date of Its prosperity at about 2<MK) it O 

A Sight-Saving Schools—A sight-saving public- 
school has been formed in a school In Daiiada It is 
located In a large and specially Ughtcil room and there 
arc a dozen pupils to start with. Ordinary text-books 
are done away with and special books with very large 
type (24-poliit t.vpe) are used. Pen and ink as well as 
white paper Is discarded. Instead soft pencils and a 
cream shade of paper with green Hues are used 
When It Is tmme in mind that 24-polnt type Is >^-lnch 
high, tills scheme does not seem to lie very practical in 
the case of the already bulky taxt-books. 

Saved with Dynamite.—^A thrilling story comes out 
of northern Ontario The women of an Indian encamp¬ 
ment were attacked by timber wolves wlulc Uic men 
were absent trapping With the few rifles left In iht' 
camp the women dcfeud*>d themselves until tin- ammn- 
nlfltm gave ont and their situation bernroe {lerlbms 
An Indian Imy thought of some stleks of dynamite for 
use in lakes when fishing was bad A bundle of them 
with caps and fuses was thrown ounaig the wolves 
and the explosion killeil 3t} w<d\eH and frlghteinHl off 
the remainder 

Reading in Bed.—An English scientist after an ex- 
liaustlvo stndy of the eye and eye strain says that 
reading In lied Is n<>t harmful provided one sits up 
and looks down ut the print, the light of course being 
gisid. Ixioklng at plcturi-s In an exhibition Is always 
very firing to the eyes The causi' go*-s back to the 
time when man and tlie higher apes first dcvelopisl 
the 1180 of the o|>tM)slng thumb. The olijert plcktsl ii|) 
and held with the aid of the thumb was held Ih-Iow 
the eyes Thus the muscles that turn Ihe eyes down 
tiecnmc more used than those which turn the eves up 
and less sensitive to strain 

Rifleman to Guard Fish. — One of the most novel 
Jolis ill the United Stales Is held down by n man in 
Oregon. The State lx?glslature has Jiisf commissioned 
him oSicial sea Hon hunter and he Is to work In co¬ 
operation with the State Fish Oouimlsslon to rid tlie 
coast of Oregon of the sea lion menace which destroys 
more fish than all the famed canneries of the district 
oomblned can pack. For bounties the hunter has 
brought in over 10.000 sea Hons Thousands of tons of 
salmon are destroyed annually by the iiccullai land and 
water beast against whom the hunter wages merciless 
warfare. The secretary of the State Fish Oommlsslon 
states that during the 157 days which constitute the 
open season, and during which the cnniicrlcs arc al¬ 
lowed to operate, sea Hons along the i-oast consumu 
41,500,000 pounds of salmon. 

Imported Brick a Colonial Fabla.—One of the insti¬ 
tutions of the middle Atlantic States Is the house that 
was "built of brick brought from F.nglamI as ballast" 
All Ollier houses crumble and decay, or at least gel 
greatly out of repair, but tliese seem lo have a charniwl 
existence The Importation of brick Into the North 
American colonies, especially Into Maryland and Vir¬ 
ginia, must have been the leading Indnafry of that 
period, and tlie n*eorda must be out of Jidnt because 
they do not contain references to this Important trade 
Tlie Custom House records are silent on this point 
Excellent deposits of clay wrere found In Virginia and 
Maryland. Bricklayers or "brick masons" as they 
were called, were among the early settlers and they 
probably did not wait until the ships came In, "in 
ballast.” It Is a curious example of the survival of a 
story which Is far from toue and we can vainly scan 
the houses at Annapolis or Yorktown for true exam¬ 
ples of English brick. 


Electricity 

Electricity va. Horses—If a horse could deliver 
horw*power, then II would lake ll»,t)(H).(k>0 of the 
(MH) horses III the riiited .-'tiiteh lo furnish isiwer now 
HHpplli>d by eciitral electrn stntioiis of the eoiiiitiy, ac- 
eordlng lo Elci trtral h'l i o ii In UHI2 less than l.VK),- 
tXK) horses would liave siillleisl 

Electrification of Philippine Railroads. — In regard 
to the plans of the Manila Rnilroml Coinpanv for tlie 
use of eld'lrie niothe power on Its road, the Bulleflti of 
the I’hlllpplne (ioveniment t'ommerelnl Ageney In New 
York states lhal the elisiriral jKiwer will he developed 
from the Agno River, in <-enlral Luzon, wlinli Is ho- 
lleved to ivossesN a potential enpaeity of from 12,(kXl to 
iri.tKItl horseiKiwer A th.irongli topograplileal survey 
of (he entire water p(iwer site Is being undertaken and 
early reiH)rls of the survey w-oiild seem strongly to 
isdul to tlie feaslhillty of the projert 

Electric Locomotives for Brazil.—The electric loco¬ 
motives for the I’nnllsla railroad In Iliazil, which was 
n-cciitly (lcs(rihe(i m onr (olnnins, iiie now tn-llig lillilt 
in the Fnlteii Stales In fact, the tlrfl of these has 
hecii <-oiuplete<i It Is a frelghi loi-oniothe weighing 
Hri metric tons and has six driving a\h-s, each equipped 
with one i.sri-horsepower dins t current motor, arrangoil 
for oiieration with two motors In senes on Ihe SiKK)- 
Tolt line. 1 Ills loeoniotive h.is been deslgninl to handle 
trailing loads up to TIKI metrie Ions over a line having 
a luaximiim guide of n)ipio\imately 2 jier cent 

Water Power in Halifax. — A plant is under con¬ 
struction at St Margniel s Bay about In miles from 
Halifax, which Is expeeteil to furnish siiflh lent light 
and power for tlx ellj, according to a report from our 
I'oiisul This Is under tlie direction of tlio Nova Scotia 
Commls-slon and will mark the partial (simplethm of 
Its first impoilant development The questton Is yet 
to tie dis’lded whether the Halifax muiih Ipality or the 
street ear eompaiiv will rtet'lve and distrllinie the 
jsnver (ither iirlvate liitervsls me ismstructing plant* 
wlihh will utilize the tremendous rivei force of Nova 
.Keotla 

An Anti-Glare Lamp.—From England comes the 
gissi news that Mr Alfred E Terrv has luventetl a 
useful apparatus which nhollsliiH the usual dllTiiaed 
glan* from motor eai lamps, and etiahles drivers in 
the opposite direilion lo see whether the road Is 
clem It consists of a grid composed of ililu tiluuiliitim 
plates crossing at rigid luigles mid forming a network 
of scpiiirc tunnels iilioiil Inch wide' mid 2 inches long 
These- are held In a frame which Ills on to the lamp. 
The- rc-sult Is that Ihe heiim Is eoiuentratc-d nhout 4 
f(s-t or .I fec-t in front of the lamp, whence it widens 
out to give sutttcic-iit light laic-nillv, while ot the same 
time mi iticTcasecI tmige clii-ec tlj ahead of some 20 
vards l•oInllared with hme lamiis is ohiuliit'd A Uem- 
onstralloii shows that glaie Is largely avoided 

Automatic Heat Regulation of Electric Cars.— 
Among the iic-vv clevln s that are being iiitrodneecl In 
electric rallmadlug are tlie siitomntic- heat regulators 
or thermostats Thc-se devUs.-s, It Is sold, save over 
.5(1 iM-i ec-nt 111 the coiiBumption of cuirent by tlie heat¬ 
ers, and save ovei 10 per eeid mi the iH-ak load Fur- 
lliermorc', they are anlil to reduee the cost of mainte¬ 
nance on beatc-rs for the reason lhal they provc-nt over¬ 
heating with ito dcBtruclIvo effi-cts The mc-chanlsm 
of the tliermostats Is quite simple. The luerc-urj tube 
Is mounted cm springs and la not affectc-d by vihrntion 
or Jar of the c-ar The metal c-cinciiietor around the 
mc-rcury hull) makes c-oiitac-t on tho outer case and trnna- 
mlta the tempe-rature of the air on the outside of the 
ease so reaclllv to the mercury that the manufacturers 
gunrnutee It to n-gulate within one degree Somethliig 
like 10,000 of these tliermostats are now in use 

Telephonic MeasurementR. — In u paper by Sir 
William Noble cm "The Long Dlstnnc-e Telephone 
System of the Unltevl Kingdom," reeeidl.v read liefore 
the Institution of Eleetrkal Kngineers, some Interesting 
facts are brought forth regarding delleate teh-plione 
measurements T( Is iHilnteil oiii that the- clevelopmc-nts 
of n-cent .tears have extended the practical limits of 
telephonic science- Tims nn-asiii emeiits and adjust¬ 
ments of the eapaellv and resistance of cable evm- 
Uuctors arc now made to an c-xtierm- dcgrc-c,- of ac-cu- 
rncy at fmpic-tic Ics of 800 eyries [M-r second and 
higher The ampllliers tised are exhausted to a pres¬ 
sure of OOCKKtl mm of mercuiy, pioliably the highest 
vacuum employed In eommeicial apparatus These 
methods and devlcx-s, the- emplojment of whlcli a few 
years ago was jHiBSihle only In the hest-equlpiied lals 
oratories, now form part of I he- standard eonstriic-tlon 
and operation of long-Ulstnnee telephone plant, and are 
the everydii} ooiiccrii of the telephone engineer 
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Our Tropical Timber Trade 

Some of the Valued Woods for Which We Must.Rely Upon the Countries to the South of Us 


By Samuel 

T he flmbers wo derive from the tropics are the 
KoJd-ijupKot wo(hIh of the forest Our deman(i has 
always hecii foi the unusual aud fuuey, for woods 
linked for their heuuty, their tniKrance, their medlel- 
iial virtues, or some other 8i)oelal and fteculiar prop- 
erl.\ 'i'liere is reason to t)elieve Uiat this condition is 
(foiiiK to ehance witti tlie vanisUioK of our vlrain 
forMts, l)ut the only contribution the vast tropical 
forests hale so far made to our timber market is lim¬ 
ited to special w(hk1h for special uses 

Our fcreatcst demand on the tropical forest Is for 
furniture wood First in Importance eomea mahogany, 
the premier of the cahtnet woods It Is of long estab- 


J. Record, Professor of Forest Products, Yale 

on the beach at low tide, roped together Into rafts to 
he towed to navigable water and later hoisted atmard 
a steamer bound for an American port The sawing Is 
done ill this country because logs are more rapidly 
handled thou lumber aud milling conditions heie are 
more satisfactory. Much of the Bnely flgnretl mu- 
hogun.i la cut Into vent'crs 
Most of the African mahogany, closely allied to the 
genuine, comes from the (iold Coast and neighboring 
regions 'J'he trees whieli supply it are usually of very 
large size and In squaring the logs the natives fairly 
swarm over and ahoni the prostrate trunk. It Is a 
hard struggle to get the timbers to the railroad and 


University 

iropleal wood. It has the good cabinet qualities of our 
native black walnut but the wood Is more coneplcu 
ously figured There are various tropical woods called 
"walnut" for commercial puriwsea, though they are 
not common In oiir market The so-called BratUian 
"walnut" is whnt is known locally as the frel-jtwge. 
It produces valuable lumber and is being shipped In 
quantity to Europe for use In place of oak for coop¬ 
erage. 

The Spanish cedar or cedro, cousin of mahoJtany. is 
exteuslvely used In this country, almost exclusively for 
cigar boxes, It Is a cedar only by courtesy and owes 
Its trade name to Its cedar-llke fragrance Most of our 



Tropical forest products on their way toward shipment to United States ports 


lislu'd and enviable reiiutatioii, but not all that ap|M-nis 
on tlie market iiinler that name is geimine Then* an* 
but four Hiiecles of true maliogany known and lliey 
grow naturally only In tlie West Indies, the Florida 
Kevs, Mexico, Central America, and northern parts of 
South America 

Tile cmiter of mahogany production is now in Mex- 
Us) and Central America. 'I'lip business Is controlled by 
a few companies who handle all of the oiierations from 
the worlds to the manufacturer. Here U one of the 
few instances where the crude and desultory native 
methods of logging have given place to organlzetl 
effort The trees are cut, the logs squared, hauled out 


anived in the yard It is a common practice to thatch 
them with palm loaves to ward off the intense sun 
'I here Is also considernhle lumlier fnnn the I’hlllpplnes 
sold under the trade name of "mahogany ” In fact a 
tnqileiil country Is jHior indeetl that cannot prtiduee 
ft om one to a dozen “mahoganies " it U reported that 
the woiMl of the sandliox tree, the possum-wood of 
Dutrh Oulana, Is soon to make its debut on our market 
as yet another “mahogany," this time a white one. 
Th(> term “white mahogany” is now often ajiplierl to 
the prlma vera 

One of our favorite furniture woods is the Olrcas- 
slan walnut, though this can hardly be classed as a 


supply comes from the mahogany forests aud the two 
woods are handled together Thirty-six different spe¬ 
cies of cedro have been found In various parts of the 
American tropics. It Is one of the most valuable 
wood* locally for construction purposes and It Is not 
unlikely that It will before very long be used for bouse 
siding In this country. 

We normally consume about 8,000 tons of boxwood, 
The Turkish and Persian boxwood, the finest textured 
and most homogeneous wood known, formerly ruled 
the market hut Is now very rare. It Is an Ideal wood 
for engraving, for Instruments of precision, and for 
(Continued on page iSS) 
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The Bornl^ »»«« ^ 

the Hoddft* VaHey 

By H»rry A. Mount 

O NE Kprlilf day In 1884— 
thirty-seven years ago 
—BuartU In seven mines In 
one of the finest bltnmlnoua 
<okI fteWe in thla country 
elmulUneotwly filiicovered 
tire In their ^nea. The 
mfnorn were^on strike and 
it bad been rumored the day 
l>efore that strike-breakers 
were on the way Oil cans 
scattered alfout the mine en¬ 
trance gave evidence that 
tlip fires were the work of 
vandals. 

Today the fire Is still 
Imrnlng. It hna rendered 
alnioat ueeleea the entire 
ctial deposit, extending over 
aome seventeen square miles 
of territory between the lit¬ 
tle mining towns of Shaw- 
iiM' and New Straitsvllle, 

Ohio, It has actually de¬ 
stroyed more than 15,000,000 The quartz-fiber micro-balance that ia aenaitive to a millionth of a milligram, and a drawing 

Ions of coal under about showing Its construction 

1 ,.’>00 acres of thla territory ; 

It has tumeil a once proaiierous i‘ommunlt.v Into a with their lands arc retreating stuhlH>rnlv liefore the a HuapciiKlou consl 

graveyard of hopes. Those few miners who still eke odvaw-e of the fire hnt wltliont hope Onl.v those mines magnetic arresiuie 

out an existence by working the outcroppings of coal In In which It Is iMSsIhle to seciite good \cntllation can Ik* poithni of Uickc fl 

the fire district do so at the dally risk of their lives worked and even then they have to lie alinndoricil long os( illations of tin* 



Weighing the Ten-Mil¬ 
lionth of a Milligram 

By Dr. A, Gradenwitz 


I'ettcrson, in the fall of 
1911, commenced his work 
at tile I iilverslty College, 
London, the suliject sug¬ 
gested to him by Sir Wll 
liam Uams.iy was a eloser 
Investigation into a curious 
plieiiomenoii olisorvtsl liv 
blmself, viz, tlie temiiornry 
loss in weiglit of a tinv gold 
caiisiilc raised to a red beat 
I'lie quartz micro-linlance de 
signed by Hti'ele and Grant 
was to lie used in thla con¬ 
nection and tlie newcomer to 
Sir William's laborator\ 
was to 11 y even lo Inqirove 
it. Mo ns to make it stronger 
and less dlfilciilt to work 
witli Tills difficult iiroblom 
was hoImsI most siitisfaeto- 


■oyed more than 15,000,000 The quartz-fiber micro-balance that is senaitive to a millionth of a milligram, and a drawing continued at Stoikholni 

IIS pf coal under about showing its construction 'Plio knife-edge siipi>ort of 

>00 acres of this territory ; ttie linlanee was re|ilace<l by 

has tumetl a once pnsiis>rous communlt.v Into a with their lands arc retreating 8tuhls>rnlv liefore the a suspension consisting of a pair of quart? libers, a 

avpynrd of hopes. Those few miners who still eke odvain-e of the fire Init wltliout hope Only those mines magnetic arresiuient being emiiloyed The thinnest 

t an existence by working the outcroppings of coal in In which It is iwssible to seciite good \onlllntlon can Ik* poitlon of these ttl>cr«, vl? , the iiortion bent during 

i> fire district do so at the dally risk of their lives worked and even then they have to lie alinndorieil long os( illations of tin* l)alnnee, is onlv a few thousandths 

The fire has resisted elalwrate efforts made by the l>efore the fire actually reaches them iKstiuse of the of a millimeter thick, thus tieing invisltile to the eye 

ite to save this enormous store of fuel and nuiner- presence of the deadly fire damp. and requiring, to be made vMlilc, n si rung side illuml- 


conslderable section of rldi nation under wliidi it 


and experts of the Ohio Bureau <if Mines say It is he can work wl 
Just getting a goo<l start' It is predlct<>d tliat It will furnishes now o 
hum for nearly a wntury to come with little hope that It in wagon load 
It can ever be extinguished herd of cows w< 


s moderately wealthy. The single opi'iiliig gleai 


work will s«Mtn have to Ik? aliandoninl and It The Ix'ar 
■s now a meager Ihlug by hauling eoal from was toui 
gonload lots One day last summer his small seieral g 
cows went into th(* entrance of an old mine, hardein*!! 


Iile, li sirong side illunil- 
rs as a niliibow-eoloreil 
' tlibkiiesH of the fiber 


I particularly fine vein of coal in the attraot«*d by the cool shade, and next day he found them effts ted 


The iM'aring capacitv of these evtii'inoly thin tibers 
was found to h(* iim-xpecledly liigti, amounting to 
aeieral grams, whitli isirrespouds to tlie strength of 
hHrdeii(*<l steel The drawing out of the fillers is 


Hocking Valley district Nearly the whole vein is there all dead from fire dump Their liones are now teuiporature eorrespondiiig to a wliile heat This doei 

lirnctlcRlly free from slug and Is fnim five to twenty crematwl away with the whole laliortous work ri-iiuiretl In sharp 

feet in thickness That part whlih already has bnmiKl The writer came iqion a gang of five men fn the heart ,inlug and adjusting the knife e<lgeM usi*d lii couiiectloi 
a^e^aged ulsiut ton feet in thlekiioss dlftrlft engaged in making a now eiitrame orainaiy tialanees Tlie filters are also of a re 

The fire Is particularly difficult to control liecause of *’*' outcropping vein. 1he entrance they had use<l the markalili* fiexihllity, thus eiiabliiig the Honsltlteness ti 
ihe fact that most of the coal is near the surface, 1 *'"®^*"* furnace Huring Uie driven to figures so far unheard of Mon*o%er, oi 

iiniilng from ton to fifty t«*t deep, muoh of It being hmken through from an adjoining rwlncing Ihe thickness of llie fibers tlie ttexilulltv wil 

uitable for stripping oi^rations As the coal burns 


found them effwted in ii few uiomeiits in tlie oxygen flame at a 

les are now teuiporature eorresiiondiiig to a wliile heat This does 

away witli the whole laliorlous work ri-iiuiretl In sharii- 
In the heart (inlug ami udjusllng the knife e<lgeM usi*d lii connection 
ew eiitrame ordlnaiy tiulanees Tlie fillers are also of a re- 

lad use<l the markalili* Itexibllity, thus eiiabliiig tlie Honsltl\eness to 

Huring till* i,^. driven to figures so far unheard of Mon*o\er, on 


.^ ‘ ,1 . , shaft ITiere was an explosion that shiKtk the surroniid 

suitable for «trlppl,jg .qwra ions As the coal burns , ^ crate, 

out the gMund sinks, causing fissures in the earth . h,„„,de This formed a sort of natural flue fo. 


ilirough which the fire receives a new supply of oxygen 
.Not only has the fire destroved an enormous store 
of giKxl coal, hut It has wreekiHl a whole countryside 
!.mills have been burned brick red hy the great heal 
from beneath, destroying all vegetallou and rendering 
Ihe grunnd unfit for cultivation .Scores of homes have 
lieen abandoned and have tumbled into the sink holes 
Hint engulf the country In the wake of the tire 
One whole vil¬ 
lage, the town of 
Old Strnltsvillo, 
lias been nban- 
doued Wells in 
I his vicinity are 
'oiuetimes boiling 
hot and tliere are 
steiimlng streams 
ruiinlng tlii'ough 
Woods in which the 
111*1*8 have been 
burni*U off at the 
iisits and have top- 
|ih*il over In confn- 
*'1011 Occasionally 
Hie i>euf-up energy 
of Ihe bunitng eoal 
I'ursta forth In a 
miniature volcano, 
mid at night scores 
of these craters can 
he seen fmm a hlll- 
io|) In the heart of 
Hip fire district 

1‘nved roads have 
iieen undermined 
Hiid hav^ sunk In. 
ill lirlof, the fire 
district presentB a 
I'Icture of the ut¬ 
most desolation ^ fi«*ar« l" di« mnmd thrmwl 

The few persons Tlw day b.< 

who have remained Scenes 


Irig country and which blew a twenty five foot crater 
In the htUside This formed a sort of natural flue for 
the burning mine and flames roareil fifty feet Into the 
air The men Intended to blast down tlie Iniriilng sec¬ 
tion of the mine to retard the fire while they opened 
another entraneo. This would allow tliem to work a few 
more days lK*fore the fire caught up with them 

Alsiut a hnmlred feet from where they worki'd was a 
stream of steaming water, wbioh, thej said, was hot 
(ConltHurtl on payr >5.5» 


•reuses so tlint tlie ; 
ill those so far coi 
It is made sinnller 
Till* eimsl ruction > 


though, on Biismnt of tin* uiif 
IH n olitaliii*d. It proved to Is* wot 
hot Mhen Iir I’etterson's work 
I'nlveisliv of Htockliolni the si 
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f the first mlero-lialmu'c designed 
lisi seieral months’ laborious work, 
if the unpreeeilented seiisltlveiiess 
to Is* worth nil Hie jinins token 
I's work was eimtlnneil at the 
dm the stn‘et traffie, during those 
nights when tlie 
mosi delicate tests 
were made, was de- 
\iateil from the 
uulveislty building. 

The iK'am of the 
balaiiee Is entirely 
of quartz In the 
one recently coii- 
strmdiHl it is only 
centimeters long 
and weighs a frai - 


taken In a lieruiet 
Ically dosed case 
iiistde of wiildi till* 
air pressure eim In* 
reduced as far os 


l^ti A Itamir* In the mnmd through whtnh r«d hot wrth can ho warn. At ntaht ouch »t*ot* •• thU dot the co 
Iiatchew RiylKt Ttw day boforo this plotnro waa tahan work wa* golns on a« usual In this shaft, no-w It Is 

Scenes on the ground under which Ohio’s great subterranean fire rages 


um, tlius vari lug 
tlio upwanl 1 111 11 of 
the air on a minute 
nlr tilled sealed 
(juartz bull) sus 
pended on one side 
of the balance The 
variation thus pro- 
dui-ed in the effpi 
tivo weight of till 
Imlb can lie calcii 
lateil with an accii 
raev of fractions of 
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Revolutionizing an Industry 

How Modern Machinery la Minimizing Hand Labor in Hemp Hrodnetion 
By George H. Dacy 


n the meat of the brow, the bend In 
the Titter futlftuo of the latmrers were 
Inch iiceurately roconled our domestic 
|) iiroiliiLllon The limiting factor 
file culture of heuiii and which pre- 
ex))iiiislon of Uie Industry was the 
1 Much of the arduous, age-aiding 
[KTformed hy hand Only the moat 
laborers were able to stand up under 
of year-round activities of this de- 


take the Inieknche out of hemp breaking Despite the 
comblijHl efforts of selence and Industry, the practical 
solution of the problem eluded all thiute tuebnlcnlly and 
piactlcallj traliu-d sleiUbs until the last decade The 
\ailoiiH early hukIcIb and designs of hemp barvesllng 
and breuklug inachinery, however, acted as stepping 
sloues which gradually led to the iwrfectlon and eom- 
mcniulizaCKiu of field imploments and mill appli¬ 
ances whlih now have stabllixeU the business of hemp 
farming and which have reduced the prohlems con¬ 
nected with the culture of this crop to ns simple a 
liasls and system us those that are Involved In the 
prisluctlon of corn or the small grains 
Hemp is produced princi¬ 
pally in this country for filler ' 
although the foreign supplies 
of hemp are also utilized 
for seed and for medtcHnal 
purposes lu the United 
States, the greater part of 
our annual domestic supply 
is usecl In manufacturing 
comnierolnl twines and 
wrapping cords and to a 
JiuiitpJ extent also for the 
manufacture of ropes and 
binder twine Hemp tow is 
uac*d as oakum for caulking 
ships and for packing In 
piiiuris, engines and other 
machinery Our present 
pritduction of hemp Is In- 
Fulllchuit to satisfy the de¬ 
mand for commercial twines 
so that little attempt as yet 
has been made to develop 
the other possibilities of this Harvestln 

remarkable IHht crop It is 

also valuable for the manufacture of bagging for cotton 
bales, for H!\c.klng of all kinds, cnrjieta, rugs, seines, 
nets, fislilliies, sewing threads of all description, warp 
for carpets, and for such falincs as crush toweling, 
rough sheeting and rough clothing 
On account of Its great teusHe strength, Its water- 


resistant properties and its ability to withstand wear, 
hemp la well sultc-d for cordage of all kinds, for lines 
and ropes used lu oil shipping operations, for canvas, 
lor all purposes where strength and durability rather 
than beauty and fineness of textnre are desired. Hemp 



C hemp with a modem machine which cats and spreads 


is much like flax in cberaloal and physical properties 
and this resorobluiice has been capitalized by the use of 
eificient power-driven machinery. By a process known 
ns hackling the iiemp fiber Is reduced to a condition 
like the coarser grades of dew-retted flax and can be 
subsecjuently spun on ilax-apluning machinery 


In tile noii^iborbood at 42,000 to 46,000 |U»M ^ hemp 
are annually gro#o In this country, the ylahU of flboi 
ranging from l„0Q0‘'to I^iOO pound# to the tun. Hand 
labor la no kmgUr neoaasary in prodUctar^ajid hgrvssi 
Ing the Abaiv field ImpleanehtB now being gratlable 
vctdtih eimpUfy the production of the crop. Specially 
eanippbd ^ll# .IPWA cxmstructed and satabUabed 
In aectto^ where IWfmp is grown on some scale for 
SidTarathw toe from the staika Wlsebnsln. whbii 
gn^ abtHit 8)^ at hemp a year and ranlto as 
tog" aeooad stoto;^ tpa country in total acreage and 
produettaft of W develoi^ her Industry during 
the last ton yearatgtM now operates 11 of the 18 hemp 
mlUs to be'tounfiitt-Cbe United States. 

' Hemp is an which attains a height of 

from 0 Mtt and is of value due to the fiber 

bontained, in ito woody stems. The crop Is seeded 
thickly #» that to«‘ kaUts wiu grow high and slender 
The fiber obtained from the hemp Is called bast fiber 
and is of Value on account of Its length, strength, plia¬ 
bility and general resistance to wear and tear. The 
system of milling the hemp known as breaking consists 
in separating the woody portion of the atems from the 
fiber. 

Wisconsin’s establishment in the hemp growing bust 
ness is a story with a rather romantic angle. Unde Sam 
appreciated that thla hemp 

- — Industry was tobogganing 

rapidly toward extim 
tioD unless he cotdd elimi¬ 
nate the hand labor difficul¬ 
ties. Twelve years ago the 
National Department of Au 
riculture In coBperatlon 
with the Wisconsin Agrlnil 
toral College began growing 
hemp In Wisconsin, the Soils 
and climate there being ad¬ 
mirably adapted for the pro¬ 
duction of this fiber croii 
▲s soon as It was demon¬ 
strated irrefutably that 
hemp would prove a success 
in Wisconsin, fhe authori¬ 
ties exerted #Wery effort to 
ward the pKrfoctlon of some 
mechanical device for break 
ing the crop and reducing 
hand labor to a minimum 
he stalks Experienced hemp growers 

and a large harvesting ma 
cblnery company cottperated in this work and uiU 
mately appliances were developed which efficiently per¬ 
formed all this work rapidly and at relatively low 
expense. 

in establishing the Industry on a practical basis, 
(Or/ntUwM on page 48T) 
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V fiber from the Wlseontin mlUa I< sold to Urge Euroossn and A 


s spinning mill handling hemp fiber and tome of the finMud prodnet# 
























of the 20-25 horsepower engine which dri 


By George GaaloU 

T he helicopter, long held aa a classic 
joke In aeronautical clrdea, may be 
(omiof into Its own at last. This does 
lint mean to auy that the practical hdi- 
<npter Is already reallaed, but It does 
moan to convey the very deflnlte Impres- 
Hion that at last the helicopter Inventors 
are getting down to real engineering 
prlndplee and are developing designs 
which hold some promise of future suc- 
<vs8. The day of the toy hellcoiiter with 
rubber-band motors, Intended to repre- 
w'ut the merits of a given type of pro- 
posed beliC(H)tpr, ts gone. Inventors are 
iinw buUdlng full-sised machines, equipped 
nlth real aviation engines and man- 
<'arrylng bodies. In order to prove the 
worthiness of their designs And in so 
doing they are rapidly convincing us 
that there la some hope after all for hell 
< opter flight 

The shortcomings of the airplane have 
imved the way for the helicopter. Klrst 
of all, the airplane has to maintain a 
high rate of sp^ In order to sustain It- 
wlf In the air. By the same token It must 
take olT nt a high rate of sp«hh 1, and 

liiud at a cmulderable rate of speed, both Oehmkhen helicopter 
<if which contain many elements of dan- flight, althongh it is equipped with gas bag 

g(T 'Rien again, the way In which the 

airplane takes off and lands calls for a large lending suits have been obtalnerl with the helicopter Invented 



«|iace, which makes the airplane Impractical for use I 
cities and over rough country where Urge flelds t 


? In by Lieut Stefan i 


1 I’elroi-icy, of the AuNtrUii Army 


Tj Measuring: Vapor Pressures 

W HKItr, HI (iinu'.t III uieiisiirlug viiisir 
proNhurch to 11 lliieiies.s of one part 
in from ihreo to five tlionsaud diclskmal 
units In the dehired olijeitlve, two t\ia'« 
of Instruments re<entlj’ perfei-fed li> the 
rnitetl .Stales Bureau of Standards meet 
fh(> reipilrements The two me<’hanUm8. 
although widely differing In appenranee. 
hine much in common, and in fiinc- 
tlimlng in tlie (iovernmeiit Inlxinitorv 
tlieir uses are well nigh intercliangealile 
Kui h, howiwer, Miries in ciiijstructloii and 
jxissesses rcH|>ectlve merits 

'I'lie photngniph showing the scaffold 
like arrangement Is a pictorial cmlHslI- 
ment of the new manoniefer deHlgne<l by 
the Bureau of Standards aiming for ac¬ 
curate njeuKiirements up to tlfteen nltnos- 
pheres It in to lie cniidovisl extensively 
ns a primary standard with which to 
calltirate other gages as well as for Its 
limited nppllcailon as a working unit The 
apparatus conslsis of five \-shaptnl tulies, 

2 5 meters long, moiinled on a sleel frame¬ 
work and NO (spilpiKsl with valves that 
any (>omt)ination of these tnls-s mav lie 
used The lower half of each of the tulies 
In filled with racnoiry while the uiuier 
half contaliiN a light liquid (at present 
iihohol) for the traiiKmlNNiou of jiresaure 
free The two sawisj off V shaiH-d tubes shown 
in the upixT left hand comer serve to di¬ 
vorce the alcohol from any gas, the pre«- 
n> of which is to le determined h 

The jiliotograph which presents the revolving mechan- 


Balloon Corpa In fact, this machine is iKknowbslgcd ism, which might be mlHluken for a diminutive "spln- 


e not available. Btlll further, the airplane, to be tbe first helUsipter in the world which, after iilng Jinny,' 


1 aseenl. has remained for any time hover 


inand for an aircraft that can rloo vertically, maintain ground. It has gone straight up under its < 
itself at any desired altitude, move in any direc tion (Continved <m paoe 46S) 

or hover over a given spot and descend In 
a direct vertical lln« when the flight Is I 
terminated. Tl»e hellropter, theoretically 
at least, seems to contain all the latent 
elementa of sneh flight. 

I>arlag the past year or two there have 
l>eea sevaral serious attempts to evolve 
■Nuccaaaful beHcopters. the United 

t'^utea w« have bad tbe experiments of 
<'rocker and Hewitt, which were quite 
convInelDg evea >f they wore not pushed 
is-yond tbe experime^l stage. Then 
there baa been tb© neat little machine'. 
evolved by Berliner, eon of tbe well-known j 
telephone and phonograph laventer. In 
''ipaln there Is tee heUwqTter of Pescara, 
which la eiMrtly to reoolve a secies of 
'igld teats by tee Preach amjy auteorl-'' 

*tes, AU teSMt machlnM, which make nse 
of cteoslglly jpowUed acraws retolvlngJa. 
oppoatta-dHwoUoh. have baan deaerteed In 
ibeae oohmaa. 

Wedatun fnp Siam Harper, Techalcal 

Secretary of the British avll AerUJl Appafatss annoyed by the BarcaM of Standards for measoring vapor 
rraoaport Oommlttoo, teat remarkahU re- pMaaaraa to a tnaaeas of oaaa part in from three to five thousand 


I rculltj llluNtraleN a plsiou gage, built 



ae hover for determining aocuvate moaNureineiita of presuun-s 
from the up to KHI atmoRphere.N If in eiiNler to operate than 

not made the manometer Just dew rllieil, and the scientist lends 

•ontrolleyl hlmaelf to the negotiation of this npparatus aa prefera- 
y on the hie to tlie former 111 making actuiil preasure measure- 
ni power meiilN It cohninIn of ii steel platon snugly fitted wltlilji 
a Hteel cylinder The pressure, transmitted by oil 
from a short mercury manometer mounted 
on the base of the gage, aels agnlnsl tbe 
base of tbe piston and exerts an upward 
forct> ujKin IL This exertion is 111111111011! 
by piling the weights, hIiowu in tbe right 
of tbe llluNtratlon, upon u btiN-l i-oluum 
which extends up from tbe piKtoii During 
Uie preshure meaNUreuient the iilstisi is 
continually rotated to prevent it from 
Ntleking. A Rinall dial gage IndieafeH the 
approximate preN«mv, and aids tbe oiier- 
Htor In balaiieuig the iiistoii gage Like 


lioalthe virtue of tlie piston Kag(>--being 
exnet to the fineness of one part in from 
three to 11'e thousand Integral iiarts 

Ostrich Skin Shoes 

W E have reeently hud many odd 
leathers such as shark skin, poristme, 
etc., and now the ostrich comes forwanl 
to help leather shortage Shoes made of 
leather from ostrich skins will outlast 
leather. The ostrich always had a repu¬ 
tation of being u tough old bird 
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Reorganizing Our Government Machinery—II * 

Some Concrete Reasons Why Rearrangement for Mere Rearrangement’s Sake May Not Be a Good Thing 

By C. H. Claudy 


W HKN tlif iniKhlntTy In a factory lici'onies worn 
out. il is rcpliinHl If out of order, It Is reiinlrt-d 
If ont of dale II is scrapped and a new and ladter 
ciiBUic pot in Its pito c 

Onr Bov(Mnnicnt ininlnnoiy is Isdli ont of order and 
ont of date il is liadlv in need of repair and reiilaic- 
nieiit It Is nnccunomii Hi, Inetfielent, tlums}. and 
dnidlculi's itself in nninv parts It should thciefore, 
lie repaired, w licrc i-eiialrs are poHsililc, and scrapped 
and replaced where notlilnc short of serappiiiK and 
rejilai cinenl is iiossilile 

As to how tins Is to Im‘ iVone there is a wide illfler- 
enei' of opinion I’lifortunately, thiwe in auttiorlty are 
not Boicrrinientnl miHdinnics Conarn'ss, i (imposed of 
miinv Rood men and true, ahle and conseieniioiiB, Is 
not made tip of experts in ruunliiB Bovenimeiit iiiii- 
clilncrj As a (smseipicnts', some of the rtmicdies pro- 
jHiscd are Ine/TciHvc, some are weak, and some are 
xliioiis Some, if lari-liaJ out, would do more harm than 

In repalrlriK nn'chnnlsm vxith a inonkex wr(‘neli it 
Is common senae not to tlirow (he monkey wrench into 
the gears A watel) whieli won't keep time eaiiuot he 
made accurate hy lukiitK it apart anil iiuttlng It tm 
KctUer aKiitu with the same wlietds in different places 
A reorBanlzation of tlie Roxenjinenl winch wendy re- 
arnniRcs eTclstliiR parts, will not iKcomplish mneli 
Wliat we want is not n glitininiR of parts, nor «*ven 
a replaelnR of some with other slinilar parts, inn nsir- 
Ranljsatlon which will eliinliiate iinntwssary duplluitlon 
and waste of effort, moiiej and time 

KeorRaniiiatlon of onr scientitlc work ns well aa of 
otlier parts of the Rovernmeiu is a \llal, prcssliiR 
iiecessltv Hut our sclenllfle nctiTitles are 
too Imjsirtaiit to lie man handltsl in iRim- 
riinee, and tisi vital to our welfare to lie 
tampered wdth without Rreat coiislderH- 
tlon 

The most eommoii lilen In regard to 
reorganization ia ttiat it should gniup re¬ 
lated activities under one head in order 
to uvoni waste 'I'he govcmineiit supports 
a large nuralier of eliemieiil, physical, elee- 
trleal and other lahorntorles "Why not," 
asks the leRislafor, "ereute a 'selentific 
liureau’ which should lontrol all thhse 
Hitlviiles, allocate iK'rsoinnd, do the pur¬ 
chasing, and direct all the chemical, phvs- 
Ical and electrical work of the goveni- 
niont?" 

In such a proposition Ih's a grave dan- 
Rcr Any allocation of any government 
scleiitifle work to am deiiartment, made 
without a most earefiil eonsldenition of 
all the factors which enter Into the ques 
tion may he dangerous Sclontlllc activities are not 
Hlmlhir functions liecause similar In nature The Kti- 
renu of Mutes makes resiatrehes Into poisonous gasea 
and gas masks Chemical Warfare In the Army, does 
exactly tlie same thing Hnt the kinds of gases, the 
klinls of masks and the piiri>os('s of the two Investi¬ 
gations are totally different To say that the two 
shoulil become one, that the Armv should do the mine 
work or the Htirenn of Mines the Army work. Is an 
alisurdlty 

Much of onr government innelilner}, like Topsv, ‘'just 
growed " The spectacle of the Treasnr.x saving lives 
of wriH'ked sailors, attending to prohihUlon and looking 
alter the pnblU health is ninlehed hv the picture our 
lawgivers palntiai when they put the Weather Hurmni 
and Itureau of I’tibllc Hoads tmdei the Agrh ulttirnl 
la-partinent The legislator Interested In economy sees 
this and asks “it the Cnast and (leodetic Survey Im>- 
loiigs under the I aquirtmeiit of Cummerie, why doea 
the tlisilogleal Snrvev lielong under the Interior De¬ 
partment? Hoth do survcMiig " 

'Irtie enough, vet torameice is <,uried on In ships 
and ships need eliarls of onr (oasis, whereas the tieo- 
loglcal Survey, Interested In map making of the in¬ 
terior, has no fuiif 11(111 to lauform as regaids navigutloii 
There la a treuiemhms (werlupplng of government 
scientific activities, Mindi of It must lie eliminated, 
lint if in elimltnitlng the duplication we alsn eliminate 
what we created sclentlfle hureans for—the gaining of 
knowledge—we shall do more harm than good 

Let ns Wke a single selentitie activity at random 
and follow It through our government machine Kn- 
gineerlng r(>8ear(h Is a eompreberiKive subji'ct which 


means much to us ns a nation We are the world's 
premier hulldera and constructorH Wo init up the big¬ 
gest and tallest hulldings, our elevatorn run faster 
and more safely than others, our trains cover more 
track, our concrete roads are ItetWr, our hydraulic 
labors are world models. All these and a tliousand 
similar aetivltlea are the reault of engineering research 
Some of that research has been done In government 
laboratorteM 

The M'ar Department docs engineering resenreh In 
the United States Knglneerlng Ofllce, In the Mlsalaslppl 
Itlver OoiDmisatun and in the (.’ullfornia Ddirls Com¬ 
mission In the Treasury Department the Supervising 
Archifeet has some to do, as does tlie I’lihllc nealth 
Si'rvlee 'i'nrds and Docks and Engineering In the 
Navy Department, of (vuirac, make Independent engi¬ 
neering researches ami the Interior Department has 
engineering laboratories in the Hurcaii of Mines, Hecln- 
inatlon, (Itsilogleal Survey, the Alaskan Knglm^riiig 
Commission and the Division of Capitol Hiiildlng and 
Croiiiids The Weather Hnreau, I’libllc Uoads and 
Forest Servile In ibe AgrlciiUnral Department, the 
Hureaii of Stiindiirds, the Hnreau of Idghtbousi-s, the 
Coast Survey and the Hureaii of Navigation In the 
Department of Commerce—all have their eiigliit'erliig 
(ifllct's and laboratories and four of the Iiidepiindenl 
units (if the (ioveiiimeiit (not iittaehed to or a part of 
aiiv diipartment) have similar activities' the Iiiferstute 
('(immenii Commission, the International Joint Bound 
ary Coramlssloii, the Shljiplng Board and the Panama 
Canal Board 

Twenty two different offlees and bureaus then, make 
engineering rescan h(“v for Uncle Sam ‘'Horrible,” 


says the elHcleiit Coiigreasman "lict us create an 
Engineering Roseardi Bureau' and transfer all theae 
aotivities to It ’’ 

Bill the sort of Piiglnoerlng research which Is done 
by Yards and Docks would have no relation to that 
in which Iteclamatlon Is engaged Boundary W'ork en¬ 
gineering Involves the (hannels of rivers and the shores 
of lakes, so does Hie engineering done b.v the War 
Ihijiartment's Board of Engineers for Klvers and Har¬ 
bors But the latter Is done with an eye to efficiency, 
doing jiuhlic work with publicly paid army engineers, 
giving them practice iigalnat the need of war engineer¬ 
ing and allowing ihem so to labor that onr rivers'and 
harbors may lie available as means for defense Ate 
von, Mr. I^oglslator, going to take this from their hands 
and give it to the Boundary Comniisnioii, or will you 
Involve the Army In boundary disputes? 

The questlim Is not so easily settled after all. A 
mere listing of similar activities does not prove them 
nearly enough related to demand unit control Be¬ 
cause the same thing la produced hy two different 
agencies of tljo government la no real reason for com¬ 
bining these agencies Twenty-four different offices In 
(he government do surveying, or mapping or charting, 
or all three Many of them could be eomblnt>d In one 
office, to the liettermeui of ihe making of the maps and 
ebarts and a reduction in cost. But It is unthinkable 
that all of them cauld The three largest matt-making 
establishments of the (lovemment are the Coast and Ceo- 
detic, the Geological Survey and. the Hydraulic Office 
of tlie Navy If they wore all combined In one grand 
chart making establishment the Initial cost of making 
charts would be reduced. But the efflcleuoy of chart 


using would also be reduced. A dviltan production Is 
rarely as good for a military purpose as the same 
thing produced hy military authorltle*. The Nary has 
found it essential to Its efficiency to majie Its own gtyis 
Its own sieo planes. Its own officers. Us okm yards ami 
docka, Its own ammunition. Why should It be sup 
posed that the Navy would not find the ends of effl 
clency best served by moklug Its own charts? 

‘‘All right, then,” says the economy huntiug OongresH 
man, “we’ll make a great chart bureau and pot it all 
under the Navy. How will that suit?" 

It won’t suit. What does the Nary know about Geo 
logical research? What does the Navy know about the 
needs of the Land Office? What tie is there between 
the Navr and Keclamation? None. 

The principle on which too many organizers of the 
Government are working. Is that the end to be served 
Is purely one of oconom.v. It Is not. Although tbc 
American pixople are anxious that their government 
engine shall be ruu eisuiocnlcally, they are also dc 
siixm.s to get value rei'eived for Us running It Is when 
il Is both exitcnslve and Inefficient that we kick Ile- 
organtzatlon will fall If efficiency of ute of a govern 
ment product Is not olitnlued, Blconomy of operation 
which destroys effleienev of use, will Injure us far 
more than we will tienetlt hy the saving of a few dol 
lars of approjiriatlon 

An luetani’e to the jailnf Is the proiioaal to take tlif 
Naval Observatory from the Navy and put It under the 
iHjpnrtinent of Commerce. The theory, apparently, is 
that one of the great fuuotlons of the Observatory N 
the provlslou of standard, accurate time; that time 
belonging to us all, Is the liasls of all oiimmerce, that. 

thert'fore, the agency providing It rtmuld 
be under the I>ei>artmcnt of Commerce 
On the same theory, powder for gubs, n 
product of mines, should be produced by 
the Bureau of Mines, ond sextants, being 
Instruments of precision, should be pro- 
duc(>d for the Navy by the Bureau of 
Standards 

The Naval ObservHtorv, even If under 
Commerce, would still have to dei>eml 
U]sm the Navy to send out radio time slg 
nals, and II is probable that the Nav\ 
would Immediately find funds somewhere 
for the equipment of a new observatorj 
of Us own (If this one were taken awav 
from it) to lie able to be responsilile for 
Its own Nautical Almanac, on the accu¬ 
racy of which depends tbousands of lives 
and millions of dollars of Naval property 
Anottier Instance is found In the sob 
Jeot of education Kdncatlon Is a govern 
ment function, and edncstional work a 
vast activity of the United States Government Fif¬ 
teen separate agencies of the Government do ednea 
tional work “Combine them!" cries the economist 
“Get them all together and let them teach mightily, 
because united, instead of weakly, us they must do 
while Bt'parated ’’ 

Undoubtedly the Government should have a Board 
of Edncatlon Some lielleve It should lie a department 
with a cahlaet officer at the head. Undoubtedly It 
could, and should, look after educational matters which 
are educational first, and of sperial effei-t afterward 
But to take the agricultural education of farmers oin 
of the hands of the Agricultural Department, or the 
education of Army and Navy officers out of the bawls of 
the Army and Navy, or the promulgation of the prtnci 
pies of hygiene out of the hands of the Public Health 
Service, would lx; n stultlflcHtlon of purpose for the 
sake economics of pursa. This Is never economy In 
the long run < 

Enough has been said to Indicate the general trend 
of objection to a wholesale reorganicatioti of the Gov 
emment on a plan which contemplates putting almllar 
activities together under similar control for the v>i( 
reason that they ore almllar and on the theory that 
the similarity affords an opportunity for mmomy "f 
appropriation and administration regardless of tin' 
economy of the results. 

If the olijectlon is well taken and sustained b\ 
common sense, then (fte snfy possible principle upo" 
mfcloA a »uoce»»ful reorgaMmUion can be effected " 
that already outlined; the economy of the u$e of th' 
product combined with the economy of U» mtmufa< 
tore or adminietration, 


Z AST TDeek T»e gave Mr Claudp space in ivhich to set forth the con¬ 
viction, which he shares with most of those responsible for the 
conduct of ihe Bureaus and Departments, that in the necessary 
reorganization of Governmental agencies which will sooner or later be 
made, there is great opportunity for Congress to do the wrong thing 
if not wisely guided. In this issue Mr. Claudy brings out a number of 
specific instances to show that the scheme of grouping together indis¬ 
criminately all agencies doing similar worf( u not necessarily sound in 
every case. In many cases it is sound, and much of the consolidation 
of this character that is discussed should be effected. But every case 
should be decided upon its merits, as Mr. Claudy so clearly brings out; 
and the Navy, for example, should not be robbed of one of its essential 
branches fust because somewhere else in fVashinglon similar worl( is 
being done with another end in viem.—T he EjjiTOR. 
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• A New Era In Wireless 

What Is Being Done With the Radio Telephone By Way of Broadcasting News, Music and Sermons 
By L. H. Rosenberg 


F oe years commerctal stations have been using the 
Wireless telegraph sucressfnll.v and amateurs, ex- 
perlntentliig with the art, hove ais'at hour after hour 
on this Interesting subject. The mystery of the dots 
and (Joshes received from the ether after having trav 
el^i lundreds of miles, has intert'ated thouHands, and 
many hoys and even grown men hove painstakingly 
spent hours In order to master the wonders of radio 
and to learn perfectly how to send ond receive code 
Dosages. 

But now there la a new era, and we have radio In a 
new r61c No longer Is this tastinatiug subject c-on- 
flned to the expert, for today all may enjoy Its many 
benetlts. Iladlo telephony has developo<l to such an 
extent that one does not need to be an expert to re¬ 
ceive the messages of the all 

From many plants all over the Unitetl Stntes music 
and actual talking can he plcktHl np as hroudeast 
from efllclent hroadi'astlng radio telephone stations. 
One of the most successful of these stations Is the ex¬ 
perimental broadcasting station of the Westli^ouse 
Electric and Manufacturing Company at Kast Pitts¬ 
burgh, Pa. Concerts are given nightly from this sta¬ 
tion and they are heard over an area of three million 
ariuare miles In this territory there are hundreds 
of thousands of persons who hear these eoiK'erts The 
programs for the evenings usually consist. In the main, 
of phonograph music and national and international 
news The groat success of I hit! scheme which Is at¬ 
tracting wide attention. Is the care taken In the 
lection of the program For instnnet', a careful study 
has l>ecn made of phontgtraiih music Records which 
sound exceedingly well when pla.ved on the ordinary 
talking machine may lie entirely unsulltsl for this 
character of music The l>est rwirds are tenor and 
ooutraito solos and It has been found that instnimental 
music such as tlie xylophone, saxotihotie. the accordion 
and the ooniet arc vert clear The program for each 
night la carefully considered and a selectlim Is made 
of liiBtrumental and vocal, classical and popular 

Not only Is phonograph music transmitted fnira this 
atatlon, bat the sending out of n complete church scrv 
Ice is the feature of each Sunday night In the church 


and pulpit of the Oalvarc Mpisioiail riiurch of Pitts 
hurgh are installed several Iransuiltters These trans¬ 
mitters are eoimected to a private telephone line which 
runs to the radio station seven miles from the cluinli 
When the choir sings, or the icctor preaches these 
transmltlers respond to the sound waves and the music 
or semsvn, as II may lie. Is transinittcsl to Kast I’ltts- 
bnrgh via the telephone line There It Is hroudeast 
by means of the radio apliuratiis, thus allowing tlion 
sands of pcHvjde to hear the service In their own homes 
Think what this means to many people the luvalhl. 
nnaldo to go to church can enjoy its benetlts without 
leaving hla l)od or whecd ehnlr, the farmer, tisi far 
from town to go to church hn.s the s(>rvice brought to 
him ; aud the sick in the h<iH|iitiil arc (MU'onrnged to get 
Well by the wonderful woids of the ]irea<her It l» 
marvelous, this transmitting of clinrch services bv 
radio One i-iin almost Imagine lieiiig in chnrcli The 
blending music of the sixty men and liovs lifted in 
song and the ring of the dcH-ii set voice of the preaclier 
all make the st-rvlce sc'em renlisth 

So many of the Innovations with radio have jiroved 
Kticeessfnl that the ismalhilities of the radio hnaid- 
castlng Ilian sisuu unlimited When HertsTl llcsiver 
vlslteil Pittrfiiirgh to tell his storv nlxnit the starving 
c-bildreii In Kuropo, arrangements were made for send¬ 
ing this apiiesi liroadcast by radio A stsx lal s|K‘ech 
was not ncHX'Hsary Immcsllalelv In front ol Mr Ibsiver 
at the dinner, held at the iMuptesno t'liih, was a tiiins 
inltter It was urrangCHl in smh a manner that it was 
unseen by both .Mr Hoover and tlie audience hut this 
did not prevent It from working perfis-tly Instead 
of making his plea to one or two hundred men gathered 
at dinner, .Mr Hoover was able to reach tlionsands of 
lieopU' who stnvcsl at home listening to their wirelc'ss 
receiving sets 

A short time ago Prof Vlnclmlr KnnipetolT, professor 
of Eloetrlcal Engineering at Cornell I'nlvc'rsliv, who 
Is also a Holed musician, gave a Icsdiire piano rcs-ltal at 
the Westinghouse Club Altliongh this event was hedd 
In Q large hall, the attendance was limited IIc*re was 
wonderful music and a discussion of the- grc'at com- 


IHisers, which wc'rc llmltisl to hiiiulrcsls—that is It 
would have la-en limited to hliudreclH if it had not been 
fill the woiidei of radio broadcasting 

Hesldc's (be transmission of the eoni-ort miisle, the 
ehiirtb si-rvlec', the siiec-cb of prominent men, broud- 
eastlng of a more muterlnl nature is fortbcomiiig The 
farmer eaii receive the croii report at I be present time; 
this IS sent from Wasliington, D C, anil the tin'll 
buslni>ss man cun gi-t the lilgli isilnfs of the* latest news 
Will'll be gets bis uioinlng piipcT, If be lives In the city 
he lends more atioiit I la baiiiieiilugs given in brief the 
Iirevlous night bv radio 

And let ns predict fnrtliei When the radio broad- 
eusliiig lias reacliisl a liiglier stage of develoiiment and 
is more' fiilh iitlllv.c'cl, the lienedts will ts' enormous 
It will ho like a three ring i ireus If yon lixik In one 
ilirei tloii, von sei* clowns is-rformiiig antics, or you 
may see uerohats, chariot rines unci wbal-not 

.Sesm in radio yon will be able to get popular music 
It you (li'slre, or iIhhhIchI uiunIc, or eUnreb service, or 
siiC'CHibes, or i'ro)i repents or news These* will all be 
Kcnit can at tin* same time and it will meri'ly In? a ques 
lion of ‘looking in the proper ilin>elicai" for the recep¬ 
tion of Villi' I'liolic 'I'liiK will In* nceompllslied by trans¬ 
mitting In wliat Is known us ‘wave lengths" 

(till* wave length will convey iinc' kind of entertaln- 
nic*nt. and another wave length will couvev another kind 
lly a simiile iidjiisfiiiciit ol the* ris'ening apparatus, any 
wave length reeelillon may Is' sc'leclial 

The niiparntus necc'ssury lo rc'c'cnvc* this radio broad- 
I'astiiig IS l■xl■c*ccUngly simple and can la* iiiirchased 
from a few dollars nii, clepeiicling on the cjuulity of 
receiitlon ilc*hirc>cl and the distance from the broadcast¬ 
ing stiitiou 

The* original Idea of the* neis*sslty of the telephone 
headset has Ihh'o iH'ttered and now bv the addition 
of u louil-speakiiig born to a good se( of api>arutU8f 
niiinv c-nn bear the broaclc-UKting from the same outfit. 

Although mnc*li has been done with respect to thc'se 
radio leleplione experiments, in a few years wo will 
wciiider that wo wore ever able to exist without enjoy¬ 
ing Us many ls*npfltH 


Correspondence 

The editors ire not responsible lor ststements made 
in the correspondence column. Anonymous commu¬ 
nications cannot be considered, but the names of cor- 
retpondents will be withheld when so desired 


That Non-Skid Horseshoe Prize 

To the Eklitor of the Scientific Amkeican . 

In your rwpei for March 10, Hr2l, yon published a 
communication from George Foster Howell, on page 
227 of the Scientific Amkkican, showing that our Asso 
elation is offering IWKI for the most satisfac'tory iion- 
allp horseshoe or device Mr Howc'll w rltc's me that he 
distinctly wrote fl.lKK) It strikes me that if you could 
manage to give the spac'e It would tie well to give the 
following details of the competition ■ 

1 The competition Is oiieu to all without restriction 

2. The AascKdatlon rt*servp8 the right to rcjc>ct any 
or all designs submitted and to make final decision 
on awanl. 

3 A committee of three, appointed by the President 
of The American Humane Association, composed of one 
prominent veterlnarlau and two practical horsemen, of 
large experience, wlll-«xamtne the designs submitted 
‘fod report on the same with reoommcndatlouH to the 
Aaaoclatlon. 

4. The design may be submitted by means of draw¬ 
ings or a model, or both A descrlptlcNi should accom¬ 
pany each design submitted, stating In detail the merlU 
claimed for the Invention, the materials used or i>ro- 
posed to be used In Its construction, and Its estimated 
cost. State whether or not the Invention la In actual 
use or has been tested, and the reeults as to wearing 
record, non-sUpping qualities, and other advantages 
Such descriptive matter should be tyqiewrltten. 

C, Each sheet of drawing and each model and all 
descriptive matter shall be unsigned, but shall bear a 
device, number or motto for Identification; and the 
same device, number or motto shall be placed on a 
sealed envelope containing the competitor’s name and 


addr<*ss This will not lie <>|ieued until the award has 
lieen made in making the awarvl, the coat of the de¬ 
vice, Its wearing qualities, ami all other imiiiiIs of merit 
will bi* taken into conalderatlou. In addition t<i its non- 
siipping qualities 

(! itrawliigs and mmlels w 1th the accompanying en- 
veloiios must be Bc<-urely packed or w-rnpiieil ami de 
livcriHl at the otflee of The American .Society for the 
I’ri'veutlon of Cruelty to Animals, Madison Ave and 
20th St, New York, before « oi lm k 1* M , .Inly 1, 1921 
All Inquiries regarding this i oin|ietitioii should be 
addresst-d to ,, ^^.1 , man, 

President The American Mnmane Aeaoclatlon, 287 
State St. Albany, N V 

How Does a Cat See in the Dark? 

To the Editor of the Scientikic Amfkhan. 

I notlceil the other evening In a falrlv well lit up- 
room 0 cat sitting near the door waiting for It to be 
oiiened so that she could go out There was nothing In 
particular about the door to see or for the eat lo con- 
f^ntrate her mind on except merely to want to get out. 
BO that she could not have exiicrlenced any eye strain 
A cat’s eves. In good light, are of a yellowish color This 
particular cat appeared to have black eyes, and that 
Is how 1 came to notice her In particular 

Observing a little closer, I noticed that the darkness 
of color in her eyes was due to a complete ojiening of 
the Iris diaphragm In a cat’s eye the diaphragm opens 
more than in eyes of some other animals. Including 
the human eye, so that 1 would judge lu the language 
of photo-optles that the aiierttire In the eye of this 
partlctilar cat was approximately F-1 

1 am certain that the diaphragm aiierture in the 
eye of the average man would, under the same condi¬ 
tions of ilinmination, be approximately F-4 Inasmuch 
as the amount of light that entered the cat’s eyes would 
therefore be sixteen times more than would have en¬ 
tered the man’s eyes. It probably Indicates a retina 
sixteen times less sensitive. If this Is so how can her 
catsbip sec In the dark where a man cannot It may 
be said that a cat's eyes are more sensitive to perhaps 
the Infra-red rays, or perhaps she sees by them alto¬ 


gether This, how'pver, niipi'iirs doubtful, for the reason 
that artificial lllumltmilon is particularly ndh in 
these Infru-reil rays lu which the cat found It neiessary 
to absorb much more light than a man would This 
cat further proved that If she ojieued her diaphragm to , 
full caiiaiity under such good light she must have had 
little or no further resources in a comparatively dim 
light, and therefore, could not sec* nearly so well as a 
man could in a similar dim artificial light 

Fnder the olrcumstaiices above described the cat 
must have seen objects also much wanting lu focal doll- 
A F 8 hohk 

New York 

Electromagnetic Waves in a Moving Magnetic 
Field 

To the Kilttor of the SriKNTiric Amekkan. 

Gllliert showed that the earth Is a great magnet, 
FaTtr**Ji-_tjUUjLevery magnet is surioumhxl by a ’‘field 
of force ’’ As tfie “wrth Is a "hody in siinec" and Is 
known lo have a magnetic Md It seems reasonable to 
supfKise that the other IsKlles in spaceTlil"e HUi_h fields. 
Ellipse observations Indicate that this is true for tin* 
ann When Maxwell provi-d that light was an electric 
magnetic phenomenon I thought a moving magnetic 
field should affect It, that light In passing among the 
bodies In spnee would not move in siraiglit lines on 
aecount of their magiiellc fields To test tlie theory a 
special form of interferometer was liesigneil and or¬ 
dered from Gaertner of Chleagu It divided a beam 
of light Into two paths at right angles In one path 
a powerful rapidly revolving magiie; was iilaeed As 
the light was affeitwt the results wen* piildivlied years 
ago In Thf American .loumal of Si ienci As recent 
eclipse ohserviitlons appeared to show that light was 
affected in passing near the sun, Elnsleln’s theory that 
the effect Is caused by the attraction of the son s griiii- 
tatioiial field Is rccx'lvlng iiiiieh attention from voiir 
readers It is therefore desirable to bring niv foigolten 
theory and experiments to their attention, for some, at 
least, of the observed defl(*ctlon is due to the sun’s mag¬ 
netic field WllXIAM Uoi.IINS. 

Boston, Mass 







Hudson River Bridge, dre 


n to scule, imposed upon the skyline of New York. If one snctuinige were pUcod at the Batter), the ether woaW aUuid to the worth of Grand Street. The bridge would dwarf even the towering office buildings of lower Manhattan 



C O.MMENTJN'O In a rei-ent Isaiio upon the 
miiirpoedented magnitude of the Hudson 
lilvt r llrldge, we stuted that It wa« not Ideal- 
ihni or liny striving after the mieelaeular that 
led to the coni-eptlon of this bridge upon such 
)i glgmitle Keate We showed, on the contrary, 
that lt« dimensions have been detei mined by 
the He\crest applhatlon of the principles of 
(■(laiiini', since in all mmtnietive engineering 
work it lias lieoii provisl particularly in re¬ 
cent I ears, that there Is cioiiomT In concen- 
tratliin It Is iiecuuse of the retluctlon both 
of tile first (“ost and of the cost of ojteratlon, 
whldi will be seeured bv carrying the trans- 
tiortatmn lietwoen the Western continent and 
Alanlinttan Island on a slngte bridge, that the 
Hudson River structure has been planned 
upon its pri'sent stupendous scale 
Till* main outlines of the bridge os at pres¬ 
ent determiiusl, call for a total length from 
anclioragp to anchorage of O.tWO feet, divided 
into two shore spans each 1.710 feet long, and 
a central sjmn across the river of 8^140 feet. 
Including onchorugea the length is 7.400 feet 
The roadway, k*20 fis't In width, will lie eus- 
pendisi from four steel chain (uhles, each eon- 
slstlng of 80 llue« of eyetiars arranged In three 
liRiiks and enclosed in a watertight tubular 
casing of bronze plating, whose diameter will 
is; flftfs-n feiM The upi»or dt>ek will consist of 
a lirouil auloraoblle and motor-truck roadway 
l.'fi fet't in the clear, and there will also be 
proMsion for two trolley line tracks and two 
17-f()nt walks for jinsgengers On the lower 
deck will Ik* ten trunk railroad tracks 

The Bridge #nd New York's Skyline 

Wc have heard a great deal lately about 
relativity, and in the endeavor to convey a 
(pilck Impression of the great height and 
length of the Hudson River Rrldge we have 
selected the skvliiic of lower Slanbattan, from 
above (irnud Street to the Battery, as a basis 
of comparison. 'J'he view at the top of this 
page represents the skyline, as It would appear 
if drawn to evact sc-ale vvltliiait any foresborl- 


A Study Magnitude 

Gjmparison of the Hudson Bridge with Some of the World's 

Largest Constructione in l^gineering and Architecture 
By J. Bernard Walker 


enlng by perspective. The heights and w Idtiw 
of the various hutldlnga are also dravcu to 
scale: and upon this drawing we have Impesed 
tlie big bridge, drawn to the same scale and 
placed In the same vertical plane. We confess 
that the result la surprising If one nn< lior- 
age of the bridge were built at Battery I'tace 
abreast of the Customs House, the first tower 
would be abreast of the Singer Building the 
second tower Jnst to the north of the Vew 
York Ufe Insurance Gvnipany Bolldlng. and 
the other ancboriige would cover half of the 
block to the north of Grand Street, the t<ital 
length, lucludln* anchorages, lielng 7,4«o foot 
In a comparison of vertical height we find 
that the anchorage at Batter.v Tlace, ."kH) feet 
in height, would overtop the Whitehall Itiilld- 
Ing by 84 f«*et, and that It would be exeeialed 
in height only by the Bankers’ Trust Building, 
,540 feet, the Biiultaldc Building, 687 feid the 
Sluger Building, 612 feet, and the Miiniiipal 
Building tower, 580 feet The two niiila tow¬ 
ers, eadi 840 feet In height, would have a 
margin of about 50 feet over the WiMilworth 
Btilldlug, whose extreme height to the lop of 
the tiutat la 702 feet Many of us rt'mtmilier 
the time when the dome of the World Build¬ 
ing stood higher alaive flie street level tlian 
any other structure In New York Yet |i«day 
the upper cable of the bridge at Its lowest ■ 
point lu the main span would stand alHiut 
level with the top of this dome. 

The End Anchorages 

The function of a s«8|ien«lon bridge aiichof- 
age la to resist the borisoutal pull of the 
cables. This. In the Hndsvio River Bridge, ■ 
amounts to 2fl0.0(H) tons Resistance to this 


pnll with a wide margin to spars, la obtalnerl 
liy building tlie anchorage of such size and 
weight that the frictional resistance to move¬ 
ment between Itself and the ground la suffl 
(ient to hold the cables taut and do so wlih 
H anffident friction In reserve to jireveut the 
slightest movement The eugln«>erH' calcula- 
tlona call for a mass of masonry measuring 
on its base 400 feet in the dlrivtlon of the 
length of the bridge, 875 feet lu width, anti 
220 feet In height, while upon this bast* 
will stand two office biilidliigs 70 f«-t in 
vv Idth, 260 feet In length and 280 feet In height 
l.ooklDg along the axle of tlie bridge, thert* 
will lie a space of 100 feet between the Inner 
faces of these buildings On tbe two anchor¬ 
ages there will thus lie four niiKlern offli-c 
Imlldings, which will contribute conalderabl) 
to the annual receipts from the bridge 

Tke Main Towers 

In order to secure sufficient height to give 
tbe chain cables the proi)er curve or catenary 
iind also to secure a well-balanced orchltectural 
I'frect, It was found necessary to carry tbe 
main towers up bo a full finished bolgbt of 
K40 fe«t. Also, to secure sufficient breadth to 
give stability, U was necessary to make the 
liuse of the towers 200 feet In dejith b> 400 
feet In width From this base the towers rise 
with a very plenslng eurve to the summit, 
where they measure 100 feet In length by 200 
feet lu width. It should he understood that 
(be structural part of the lowers, which car¬ 
ries the load Of the cables. Is not vlsllile 
Externally the towers are of granite, hut 
this stonework la merely a covering for the 
Interual, very massive and strongly braced 


steel towers which carry the load of the cables 
Tbe exteninl mnsoiiry wiills were adopted, 
partly for their ari-hitertural effect, but prill 
ci|iall.v to ait itK H proteitloa for the Intenml 
steelwork TIi'.k prottiTion will lie so complete 
that one iialiitlng of tlic towciw will be giMsI 
for a perliKl of nt IcuKt i< dci ndc 

At a lielght of 170 feet above ground level, 
the tower will lie piened liy thrive ardies, a 
(cutrnl arch 150 fi'ct wide and JtK> feet high, 
and two Hide niches each 30 feet In wldtli 
In tbe center of the face of tbe tower will Ik> 
n round arcli window 120 feet in width and 27.'i 
fev't In bciglit. Its framework w ill lie of shM?! 
and It will be ftilod in witli heavy wired glnei' 
Tin* [lurpoao of the windows is to light tlie 
Interior, iilso, of conrse, they add to the arclil- 
tectural effect by breaking up the vast blank 
front of the tower. Tbe total weight of steel 
In each tower will lx* 86.0(XI tons 

In onler to give an adequate linpression of 
the great height and bulk of tbe Ilildsuu River 
Bridge towers, vve have shown one in cleva 
tlon. and ui>on it our artist has drawn to exact 
scnle’tho front facade of tlie WiMilworth Biilld- 
liig. The illustnirion siieaks for itself. 

The Floor of the Bridge 

On an equal snile of magnitude with tlie 
rest of this great structure Is tlie douhle-dcck, 
gusiKUuU'd Hour of the bridge On the upper 
deck, on the extreme imtside, will lie two 17- 
foot passenger footways Adjoining tliese 
will lie I wo tiacks for trolley cars Between 
the cables will lie found one of tlie greatest 
bimleviird* in the world—a elt'or, iiiiobetriirted 
roadway feet In width and 12,000 fiei 
111 length, if we Include the nppronches, Eii- 
traiiei* to this roailway commeiiees near Nliitli 
Avenue, New York The auchonige will i>e 
pierced by three arches, one central arch ITiO 
feet wide by Kk) feet high, and two 80-f<«it 
side arches The roadway will be i-overiKl 
with HsphaltiKl lonerete It will be aiiso- 
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The Heavens in June, 1921 

How the Study of Radioactivity Gives Us a Yard-Stick to Use on the Years 
By Professor Henry Norris Russell, Ph.D. 


I T has long boon roaUzod by oil atiuloiils ot uataro 
that the dliradoii of tlio uiinerne in time, like I(h 
extent In space, niiiHt be exei'eelliigl.v gieal Hut when 
It comes to attempts at ineusureinetit, It Is a for hanler 
matter to deal with time tbau with space Tlie simple 
and powerful geiimetrlial methods for the measurement 
of great dislnncs's bine no analogues when It rsimes 
to great Intervals of time, and thus, though we can 
determine, with fair priH-islon the distances of ex- 
trt'mely remote stais, II Is still hy no means easy 
to estimate the age even of the idanct on which 


the 


irrespoiidlng iiercmtage for uranliiin 
e that the average life of an atom of 
e million times as long as that of a 


e live 


Some Geolosical Dicta 

of the earth < 


1 he g 


Hero 


.Some idea of the agi 

csuirae, from geological evidems- I'o wear awai the 
mountains, and carry their debris Into the sea to form 
new sedimentary strata, must bine takiTi millions of 
yi-ara at the very least , hut when we tri to figure out 
how' many railllons, we have great troubles In making 
even rough oatimatoa of the total (luantity ot mn- 
terlal that has been worn aw’ny, and of the rate of 
weathering and enislon What is worse we have very 
little Idea wiiether the rates at which 
geological processes ore going on tisluy 
are similar to the average rates which 
have prevailed throughout goolwlc tmu', 
or whether present conditions are eveere 
tloiial It con be ealcnlnted that. If the 
rivers of the wrth had alwavs earrust 
Into the sea every year the sanw numher 
of millions of tons ot dissolved salts as 
they do now, the whole existing salt of 
the oceans would have been aet'nmulated 
ill about seventy million years Hut this 
Is a big “if,“ and some able gisiloglsts, 
notably tJie late Professor Barrell of 
Yale, believe that the piesent rate of 
transfer of the salt to the sen is unusu¬ 
ally rapid, and that the age of the earth 
is therefore greater than the figure named 
Ijord Kelvin ealculnfed maiij years ago, 
from the iutornnl heat ot the earth and 
the known conductivity of rocks for heat, 
that it could not have lieen more than 
twenty or thirty million years since the 
earth was red hot out to the very surface 
—otherwise it would have cooled off more 
at a depth of a mile than it actually has 
done. But this calculation assumed that 
the earth was losing heat at Its surface 
while no heat at all was being produced 
In the Interior This was the only assumpe 
tlon that seemed reasonable when Lord 
Kelvin wrote; but since then radloadlv- 
Ity has been discovered, and It la known 
that the radium in the rocks of the earth's 
cruet (with the parent uranium which At 
keeps up the siipjily of the shorter-lived jo’o'do^' Juiirii’ 
radium) Is steadily generating enougli 

heat to aecount for all that is lost by The hours given 

conduction to the surface, and that It will mu 

continue to do so for billions of years 
So the argument from cisiling falls out al¬ 
together and the problem mnsylie attaekeil afresh 
The theory of rudiouctivi.y nns at last, how-ever, 
furnished us with a real foothold for our estimates 
of greapflatervals of time W'e know that the heaviest 
atoms, such as that of uranium, are slightly unstable 
A certain proportion of them lireak uji every vear, ex¬ 
pelling an alpha particle with enormous speed—whleh 
ultimately contrllmtes enough energy to beat the siir 
roundings—while the residue of the atom settles down 
Into an atom of a new kind These new atoms again 
1 undergo similar ehanges and so on through a long 
kseries of prwesses—radium Isdug only one memlier of 
"this family. When a steady state has been attalneil, 
eiieli of these lutcrmeiiiute sulmtaiK'Ps oemrs In a defi¬ 
nite proportion—the supply being keiit uii by the dls 
Integration of the next pretedlng member ot the list 
exaefly as fast as It is deph'tcd hv the breaking up 
of the substance being Itself considered, The more 
rapldlv changing suhslanees will evidently be present 
til smaller proportions Now It Is found by direct 
analysis that the quantity of uranlam in a mineral Is 
always about fi,100,000 times as great ns the quantity 
of radium It follows that the iiereontage of radium 
atoms that break up every year Is 3,100,000 times ns 


iiranliiui Is th 
indium niom 

Now the latter < aii be found liv dlre>ct Investigation 
of various kinds, ami it is known that the “half- 
perils!’ of radium Is a little over l,t!00 years That Is, 
It we have lislay any given quantity of radium, at 
the end of 1,600 years holt of Its atoms will have been 
ilisliiteginted, and only hall the itidiiiro will lie left 
After another 1,600 years half this remnant will have 
vanishisl, and so on Indeflnitelv The eorresjiondlng 
“half jieriod" for uranium Is 3,1<H)(KI0 times as long, nr 
nearly five hllllon years 


The Age of the Earth’s Crust 
last we have got hold of n proi-ess that Is 
li to si-rve MS a measure of great Intervals 
me, and yet such that, hv the fortunate jiosslhllltv 
unpnrisoii with radium, we know with dweuf ac- 
i-v the rate at whu'li the slow (irms-ss takes place 
lirsi exiiiuple of Its utllltv, we may take the age 
inerals and ris'ks. After the long set of changes, 



NIGHT SKY: JUNE AND JULY 


the uranium-radium series settles down into an ap¬ 
parently stable type of atoms, with the propertlc-B of 
lead It is not ordinarv lead, though, for while Its 
cbemlcal pn>iHTtleii are the same Its atomic weight Is 
dlfrcrcnt—IKMl Instead of ItOT—and careful analysis will 
detect the dlstliietloii Suppose now that we set aside 
a quantity of uranium (or some of Us compounds) en¬ 
closed BO that nothing could escape or be added to It. 
After 8(1 million years, a little more than one per cent 
of the urniiiiim would have "dwayed’’ and the disinte¬ 
grated atoms, after running through their clianges, 
would have setlhsl down ns load—losing a little weight 
on account of the piirticles shot out from tlicm during 
the changes II after this time we could make an 
analysis of the material, originally chemically pure, we 
should find Just one per cent as much lead as uranium 
In it The lapse of another eighty million years would 
find the lead Inen-nscsl to nearly two jier cent of the 
nraiiinm , and so on 

Now we cannot wait those millions of years to watch 
our experiments, hut nature has kindly started similar 
experiments for us, by forming crystals of minerals, 
rich In uranium, in rocks of great geologic age, All 
through the ages since they were formed the uranium 


in these crystals has been decaying, and lend has 
been forming; end from an analysis we can work out 
how long the crystal has been there, sealed In the rock. 
The values so obtained for the ages of various 
agree In general with the geological record, rockajko- 
logically young showing little lead In proportion to 
the uranium. Much careful work has been done on 
this line by various Investigators. What interests us 
most at the moment Is the «ge of the oldest minerals. 
Specimens from various countries In Europe, Africa and 
America have been found which appear to be between 
1,000,600,000 and 1,300,000,000 years old. Tliey are all 
from rocks of great geological antiquity (Middle Pre- 
Cambrian), but accKirdlng to Professor Barrv'll, who 
colleeled those data, they are probably far from rep¬ 
resenting the original material of the earth's crust (If 
indeed any such remains) The evidence therefore ap¬ 
pears to lie convincing that tills world of ours Is at 
least a billion years old 

The Upper Limit 

But bow much older than tills may It he? Can we 
set any limit at the other cud, and say that the earth 
is younger than this figure? 

The present writer has recently made 
an nttemiit, based upon another assump¬ 
tion of radioactivity. Joly, the Irlfdi phys- 
ielst, has shown from analysis of many 
risks, made by the exceedingly delicate 
UK^hods which detect radioactive sub¬ 
stances, that, on the average, the propor¬ 
tion {nC radium In these rocks Is atiout 
one part In 400 billions, by weight To 
keei> this radium there there must be 
tullj three million times as much uranium, 
or seven parts of uranium jier million 
parts of nick 

Vow this uranium Is steadily disinte- 
giatlng. and so far as Is known to science 
there is no way In which uranium atoms 
are lielng formed There is no heavier 
known element To break mi and form them 
Hence the present quantity of uranium 
must ls> onlv the siirunken remnant of a 
greater quantity which was once present, 
Five billion years ago there must have 
tH>en twice as much, ten billion years ago 
twice that, or four times the present 
aiiionnt and so we go, dotibllug every time, 
until wo find a thousand times the present 
amount .-K) billion years ago. and 8,3 bll- 
lion years ago come by calculation upon 
a world made entirely of uranium 

But wo must not push our reasoning so 
far The uranium which was once there 
and has changed has doubtless changed 
Into lead From the amount of lead now 
present we can figure out the amount of 
radium originally needed to produce It. 
According to Clarke, of tlic U 8 Oeo- 
,y logical Survey, the average pro))ortlon of 

lead In ordinary rocks Is twenty-two parts 
per million This corresiamds to 25 parts 
of uranium originally prew'nt. Add the 
seven parts which are still there, and we have an 
original (Sintcnt of 82 parts of uranium per million, 
which has died down to a tittle leas than one quarter Ita 
initial amount The time necessary for this is eleven 
billion years 

But this Is too high an estimate, for all the existing 
lead cannot have been produced by the decay of uranium 
—the atomic weight U different. We must allow, too, 
for tlie flfct that there Is thorium In the rocks— 
another radioactive element, which also decays ulti¬ 
mately into a different sort of lead, with gn atomic 
weight of 208. Making allowance fur the tborlnm 
(now 30 parts per million according to Joly) we find 
that the existing lead could have been produced by the 
uranium and thorium combined In eight billion years. 
The mixture of the two kinds of lead would give an 
average of about the right atomic weight for "ordinary" 
lead. But of course we (fiinnot be sure that all tho 
"ordlnaiy" lead originated In this way. If It did not, 
onr estimate i# too high—but that Is the proper direc¬ 
tion for ih computing an upper limit. 

nowenjdWplJPmay be, vre face a very Interesting 
sltuatloii. %J^latlon8 based on well-known princlplea 
(Continued on page 459) 
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The entire flight of locfca is shown in miniature 
on this coutroi board 


The Canal Lock Switchboard 

F or controlling the IwKm <if tlic slx-niilc Indiistrlnl 
cannl being bnllt for the Port ComniiNmoii of New 
Orleans, a small electrlcall.T operntiKl mlniivtun' canal 
switchboard has Just been perfected Quite out of 
sight of the canal Itself, one man as oficralor <ian con¬ 
trol the movements of the lock machlnerv and have 
before his eyes Just what U happ«-nlng on the actual 
canal when he turns the control handles 
The miniature canal, or control iKiard, Is lOi/j feel 
In length, and la rated at n(V,>2() volts In solving 
the problem of lock control, the engineers so dcslgmsl 
the switchboard as to show in mliiinture the n< lual 
operation of all main apimratus, also to indicaie the 
level of water In the lock chambers and the position 
of all water Ttilves 

Tbe BWltehlioard shows the lock (luiniliers of the 
canal by a stretch of marble slabs, extending from one 
end to the other of the control Isaird At various points 
along the line of this miniature canal, roluiuus rise to 
various heights These columns are waled for reading, 
and Indicate tbe rise and fall of water in the lock 
rbaml>ers when the oja'rator, by meiina of the control 
handles, opens and closes (he water gates In the 
actual canal. 

flu the top and near tbe lalges of the board are lo¬ 
cated the control handles These handles are oiieratod 
through an angle of 00 degrec.s Thev open and close 
the circuits to the electrical apparatus wfileh works 
tbe lock machinery, located in the walls of the locks 
Name plates show the "<Ji>en," "close,” and “off” po¬ 
sitions of the handles. 

A special arrangement was. worked out to take care 
of the qucHtton of Interlocking A series cif cc.rtlcal and 
horizontal bars Is prodded, (lie Isais niocliig In a di- 
(Conttnneri on page itlO) 

The Earth-Boring Machine 

I N 1914 when the Aral transtxmtluental telephone line 
was iHilng constructed, there arose the nc'c^esslty 
of an improved methcal of boring holcjs for pole's A 
survey of the field fetr available maililni's was made 
with tbe rc'Bult that a power driven auger mounted on 
the rear end of a h()r8»>-drawn wagon was purchased 
and put into use. This machine was powered by a 



PortaUa drinUag fountain inatallad a 

tank aUp daring bar conttrocUon 


four-cylinder gaaolliie engine and rccpilred a team of 
four horaes to draw It through the territory encoiiii- 
tered This methial of locomotion was slow indeed, uiiil 
dllticultlea were Invariably experienced when holes 
were to be allotted 

The limitations of tlicdr machine were apparent to 
the compnnj ofliclals, who set oiii to dcvc'lnp somc'thiiig 
bolter—and with a sitc'Cess revealed bv our photograph 
The la.wcrKlrlvcn eai tb-borliig maclnnc is mouutc'd on 
the fniiit end of the chiissW of a motor truck Bcciiusc 
of the fmt that the pole line iii\nrlahl,\ extends 
‘•croSH-countre,” n truck liiiMiig fourwiic'c'l drive la 
absolutely c'ssi'ntlnl to eiuiJilc the truck to iic-gotiate 
the' surface eiicounlc'red In plowc'd Helds, irrigation 
elite Ilf'S, and the' like The mounting of the> boring 
uiiiclilne Is sue'h that It is jaissihlc to bore' a ve'rtical 
hole with the truck on anv iic'gotiahlc gniele, It Is 
also poHsihle to bore a hole at any angle up to 


grc'OB from Uie vertical, with 
vel The earth-boring . 

through a universal < 

p o w e r takeoff 
sioii Slnec there are four 

re'vt'rst' In the truek tratismts 
boring muehiue may he driven 
evf speeds, thus adapting it 

ferent natures siieh as iidobe, 
hard pan, t't c'eti'ra In keep 
Idi'n for whleh tilt' machine 
eh'slgned a eic'rrlek with a 
IS niouiilesi eui the truck heei 
ship” to ftieilltuie the setting 
the hole It may he nientioned 


the tt lie k 



The past-hole auger mounted on a motor truck 


pole is set with cross-arms boltcsl in place, thus e-ffect 
tng a saving of time, as It Is much more convenient 
to bolt tbe cross-arms In place while the pole Is on 
the ground The same advantage is to lie gaiiu'd In the 
case of guy wires 

The controls of the earth-boring miie'hlne and eh'rrlcb 
are sltiiate'd within easy reae'li of the truck driver, 
which eibviates the nen'esaltv of chitiiging his tsisitlon 
to ojK-rate elthi'r the eartli-lHirlug machine or de'rrick, 
or of the iieevKsltv of having a se'piinite operator for 
the operation of the e-artli Imrlng mnchlne ami elerrlck 
The driver sisits the point of anger on the survev- 
or’s stake and sets the brakes on the tnie-k, shifts the 
oimpound gi'ar of the truck to nentral, and pulls In the 
clutch on the eiirtli-lioring mnehiiu' The auger is fc'd 
(CVmtmae'rf on pag< iOO) 

Bringing the Drink to the Job 

T im necessity of having to nuit thi- Job and go 
ashore for a drink, or the t'lpnillj iiicoiiM'ule'nt al¬ 
ternative of having a bucket hoe wnndt'rlng about the 
Job, was found Irksome to the' ine'ii and expensive to 
the contractor engage"d in building a tanker in an 
Oakland, Cal shlpynrel So the Inventive Jaek-of-all- 
tnides who Is to be fouinl on every such job as this 
one got busy, wltli the result ple'tured Two 2 by 4 
planks were bolted to the side' of the vesse'l. with a 
third placed acroas them Two fountaiDa of the ordi¬ 
nary variety were attached to the plonk, and hose was 
•run from them to the nearest smiree of water supply 
on shore. In this manner the men on the ship were* able 
to satisfy their thirst with ease and without loss of 
time—By C H', Ooigtr 



The drying outfit used by Chinese spaghetti 
makers 


Chinese Spaghetti 

S I'ACHICTTI we nnllimrlQ shsim Into with Italy; and 
most of IIS have piiihiihlv heiird |li(> talc of the 
Amcni-an liulv driving through Naples, wiio went into 
eestiisicM over tile deliglitfullv niilstlc window curtains 
to ho seen tlirouglimit the citv, only to Icnrii tlinl she 
hail been iidmirliig the lioiiic iniiilc Imtch of Italy's 
national roisl, hung In the fiont windows to drv ns 
per lOjig I'stnhilslicd cnsioiii lint ('liinii, tisi, has her 
spaghetti, e>i lit Icnsf her fiKidsinff so similar to spa- 
gtie'ttt In composition niid prcpiirntlon that wi* may 
eiiiplo.v the name ihc mcthiKls of drying it are u 
irltic dHlcrenl liowc'ver, as our pliotograidi shows So 
iar as (he iiktnri goes, it would he I'as.v enough to im¬ 
pose u|Hin the leader and tell him that Ibis Is one of 
llie )>roe esses of oriental silk inaiiufiicture, hut we or(» 
tlMsurcd liv the iiliologniphcr that the slnnl-evi'el work¬ 
man IS reallv engaged ni I lie preiiaratioii of somi'thlng 
to eat rather Ilian something lo wear—Bv Jamcn 
Andcuton 

The Surveying Searchlight 

E CuNO.MI 111 llie (oiisuiiiplion of storage haltcry 
povvi'r as well as (ontlninnis emiilovuietil for sur- 
Vi'Ving parlies in fog and smoke and even iiiakiag poe 
alhle night ohseivatlons arc the tiotiihle advantages 
of a signal lamp of lilghly-conieiitrale'd refleitlng pow¬ 
ers rees'iith ill signed hv 11 (1 I’lscher, i Inef of the 
tiihtniinent seition of the rnlli'il Stales Coast and 
tieiMletIc Siiivc'v The lilgh-iiowered light is a modl- 
fiention of a previous design vvlihii was an accompani¬ 
ment of the tlieiHlollK' In snrvi'ving lines up to IfJO 
mile's in length, the more recent lamp lessening eonsld- 
eruhlv the nuraher of drv es'lls reiinlred and is adapted 
to measuring angles of tilungles, the sides of which 
are' Irom 1(1 to KKl miles in length 
The newly-hnllt signal lamp will displace the acety¬ 
lene' lamp, storage iclls, ow-acs'tj leiie outfits, and 
moior-geix'rator sets, all of which arc subject to l)e 
dlse'urdisl hv reason of their hulkiness, cost of malnte- 
nanes', or nnre'lluhlllty .Surveying and mapping the 
entire esninlrv is one of the functions of thi' United 
States (^)nst and (leeslctle Survev, city, county, and 
Mate Mtrrcjors looking to this government bureau for 
(('<)nfin:i< <t on pag( iSOI 



The surveying searchlight that throws 17,600 
candle-power 100 feet 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work 


Simplifying the Cleaning of 
Watches 

B y making iiM' uf th(> uaunl hand 
piinip priiicipip, }iPrt McCnrt.v of 
Tampa, Fla , has ilp\olop<»<l ami patcntwl 
a (iavkv that slrupliflen the work of 
cleatiiaK wntehes The tlevUv. whleh is 
ahowu In the aeoompaiiTing lllUBtriitlon, 
conalHtM of a almiile hand-pump fitted 
with u Hcrwn receptacle at the bottom, 
In whleh are placetl the parts of the 
watch U> he cleaned The pump U then 
placed In anj liquid that in to do the 
cleoDlnit, and the pump Is operated so 
as to pass the Ihiuld thniujch the 
aorecned receptacle A more elaborate 
ferm of this devk'c has a numlM>r of 
compartments In order that all parts 
can he washed at the same time, for lu 
stance, the heavy plates are placed in 
one receptacle, the small springs, screws, 
blocks and so on in another, the hahince, 
fork and train wheels In another, and 
«o on In this manner more pieces can 
be washed at a time, while there is no 
■danger of their damugliig each other 

The Swimming Collar for the 
Beginner 

T he main dlltlculty In the way of 
learning how to swim Is that the 
nt^rlcc’s head goes under the water, 
•causing fright and the loss of confidence 
Now comes an American inventor with 



\lmming collar, which Is shown 
iccouipanylug Illustration, Is a 



A device that indicates the gravity 
test of gasoline and the comli* 
tion of pumping station 


The swimming collar which preventa 
the swimmer's head from 
going under water 

high, transparent, celluloid, cylindrical 
collar made water-tight at the bottom 
through the use of niblicrlaed fabric 
that tits snugly at>out the neck. The top 
IS also made of rubberixed fabric and 
has brouthing holes. The collar Is 
(julio light, weighing but seven ounces 
and flouting like a cork upon tlie water 
It lifts the head when In the water with 
a himyaiicy of about ten pounds, there¬ 
fore keeping the head from sinking. 

A Check on the Accuracy of the 
Gaaoline Pump 

A 'TEU several years of exiiorlmental 
work on a gasoline pump tester, an 
American manufacturing company has 
flnallj succeeded In developing the com- 
merilul model show’n in the accompany 
log Illustration This device is designed 
for atlachmeiit to an Invisible gasoline 
pump, and converts this type of pump 
Into a visllilc one 

For years, It is claimed, the public has 
pnJd for gasoline that It never received 
This has taken place perhaps unwitting¬ 
ly by some dealers, owing to their lack 
of knowledge of the <>8sentlal8 of the 
Installation of their pumping system 
Insiiectors and sealers of weights and 
lueasures have known for some time 
that there should be some device that 
woukl indicate to the public the i*oudl- 
tlou of the pimiidng system, and also 
that It would help them to condemn 
IiunijM with faulty lustallutlon and [dace 
the gasoline pumps before the public 
with better accuracy 

Tbe new devk-e is claimed to remove 
these existing evils It Is made lu four 
l.Mies, namely, one without a float Indi¬ 
cator, one with a float indieator, 
one with a correct reading, com¬ 
bination thermometer and hydrometer, 
and one with a foui^way reading hydro¬ 
meter which indicates the gravity test 
of Che gasoline. 


Is Your Watch Accurate? 

I F your watch Is responsible for tardi¬ 
ness In meeting appointments or for 
missing a train, send It to the U. 8. 
Itiireau of Standards and have It tested. 
Any citlxen of the United States has 
tills privilege, the nominal charge tid¬ 
ing $I .Kl for each watch, and errors are 
dcte<‘tp<l to the fineness of one-tenth of 
a second Within tlie past two years 
the Oo^ern^lent has te8te<i 25,000 time¬ 
pieces for maiiufucturing ooncenis. Indl- 
\ Iduuls and Government bureaus 
Watches owned by railroad men are 
usually tbe standard of accuracy In any 
community, but even these timepieces 
may fluctuate In keeiilng tab with the 
onward march of Father Time So the 
Itureau of Standards has undertaken a 
new type of latxiratory experiment—the 
railroad precision watch test. The 
standard of accuracy Is gaged by the 
average elllcleticy of new railroad 
watches, certificates lielng Issued to ex- 
1 client timekeeiiera The test extends 
o\or a [lerkid of 10 days, the watch lie 
(Continued on pat/v 4(10) 

A Forward Stride in Heating 
and Ventilation 


Mntllatlng radiator on which a patent 
has been granteti This new radiator 
[irodnceg a constant air suction and air 
circulation by means of an adtMjuate 
surface of contact whereby air is more 
rapidly and most eflicicntty heated Con¬ 
nected with the ontstde, this new 
radiator sucks in fresh air, beats It to 



A radiator that draws in fresh air and 
distributes bested air threngheut 
room 

an agreeable lemiM-rnture, and distrib¬ 
utes It freely throughout the room. It 
Is thus adaiited to take In fresh air con- 
tlnuonsly from out of doors and siip- 



Predskm clock used os otaadord tar 
comparison in teoting watches 

plant the vitiated air at the living 
room, office or workshop without sub¬ 
jecting tbe occupants to cold draughts. 

The construction Is quite simple. 
There Is an sir inlet running parallel 
with the heat inlet and these two con¬ 
duits carry and distribute beat and air. 

Six Fuse nogs la Om 

S FAIUS fuse plugs are setdom on hand 
when they are needed as reoewols. 
following the blowing out of fuses from 
one cause or another. Bo users of elec¬ 
tric current are often pat to oonslderable 
Incunvenlence and delay for the simple 
reason that no spare fuses are kept in 
tlie fuse box. This btunan failing be¬ 
ing quite common and seomingly incura¬ 
ble, Inventors have of late lieeu active in 
developing multiple fuse plugs, with tbe 
idea of making one fuse plug serve s 
number of times. One of these plugs Is 
shown lu the accompanying lUnstratloii, 
fully taken apart so ss to show Its three 
simple components One member It the 
plug proper, another is a porcelain piece 
with alx grooves In which sre placed 
six fuse wires, while the third la a brass 
cap through whleh projects Ute straight 
handle of the porcelain piece. Wbe cur¬ 
rent passea through the button the 
plug, through the fuse wire, and tUuagti 
the spring oontact which connects with 
the outer acrink shell of plug. By 
giving the tundle a sllidtt tun, ths 
Spring contact or Anger engages with an¬ 
other ftiae wire, so that the ping Is good 
for six blow-outs, aft« which a new 
foseHtartTlng mnuber can be lanerted In 
tlie same pin* for six more ooeasloas. 



CsnponnUs of a newly tntu 


t tint Is gaed fnr rig blMr««a|g 
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The Uttle that now dribbles 
into onr market Is by way of resbipments 
from EkiglaBd. There is also the Bast 
London and the Knysa boxwood from 
Soiith Africa but they are not aa good 
as the Turkish and are mostly consumed 
by the Buropeaa shuttle trade Nearly 
all the boecwood on our market Is from 
Veearaila, though some comes from the 
West Indies. The logs are smooth and 
stralyefat but only a tew Inches In diameter, 
and weighing from 150 to 260 pounds In 
addition to rulera, scaae of this wood Is 
"ebodlsed'’ for black piano keys In place 
of tbs too costly ebray. For our shuttles 
the flowering dogwood and the persimmon 
tree of our forests have proved satisfac¬ 
tory. 

The trade In llgnnm-vlt«e of the West 
Indies dates back 400 years to the early 
Spaninh explorers, who thought they had 
In this material the panacea for all man's 
Ills. The name, meaning the wood of life. 
Is now all that remains to remind one 
of the wonderful curative powers ascribed 
to this wood When for upward of two cen- 
tnrlee It was the fetish of the medical pro¬ 
fession. Modem science has strlppt'd 
aatde the veil of credulity and revealed 
an unwitting fraud. Now Ilgnum-vlbe 
plays a different rdle, this time a legiti¬ 
mate one. Here la a wood of extreme 
hardnesa and weight, with its fibers verit¬ 
ably woven together, and saturated 
throughout with an oily reslu—the wcxsl 
of all w(Kids for machinery bearings The 
propeller shaft of every steamship re¬ 
volves In a Ugnum vltn* bushing It la the 
only wood known that combines the nec¬ 
essary strength, toughness, and natural 
lubricating property necessary for this 
exacting purpose It serves also for mal¬ 
lets, casters, pulley sheaves, bowling balls, 
watch-makers' auvlls, mnslhead trucks In 
wireless telegraphy and other uses 

Fnm Brarll, partlculnrlv from Victoria 
and Bahls, comes the mildly fragrant and 
richly flgurwl rosewood or jaenranda 
Though famlllor to the trade for a long 
time and one of Brazil's best known 
W(Kxl8, yet even today botanists are not 
sure as to the sixties or even the genus 
of the trees which produce It There arc 
various kinds of the true aud no end of 
Impostors, but the American trade pre¬ 
fers the black varlet.v, Jacaraudu cavlunn, 
while the violet, Jacamnda vlolctta, ap- 
peala m<jre strongly to the Rnglish trade, 

The rosewood business Is organized 
poorly or not at all The native farmer 
cuts a tree or two a year, chops off the 
bark and light colored sapwood, and drags 
the log to the nearest store to exchange 
for a handful of provisions From the 
various storekeeiters tlic slowly accumu¬ 
lating lots make their way In primitive 
fashion to some collectiug placv at a river 
boat-landing or railroad station. Hero 
they are hewn off smooth with adses, and 
the best grades for veneer are sawn in 
two throngb the middle and any rotten 
portions In the heart cleaned out The 
logs are halved by pit sowing, that is, 
one sawyer stands on the log and the 
other stands In a pit beneath. Such 
primitive methods must l»e replaced by 
modem ones If the rosewood business is 
to retain Its fast loosening hold on the 
trade. Its principal use In this coun¬ 
try Is no longer for fumltnre but for 
spirit Igvels, A limited amonnt goes. Into 
billiard tables, phonograph cabinets, and 
hamtlas for Imtobar knives All told we 
use abodt h (honsand ttms a year. 

The BruciUan rosewood has some near 
relatitM Is Oestral America which fill 
SMBS sfiedgl iBaces in onr trade. The 
ciegr rbtghiig tone of the Honduras rose¬ 
wood midug ttwt wood the first choice 
for' xjToidieBa*. Atronf e hundred tons 
a year *w imported wdriy for this pur¬ 
pose. Amithsr wood is the cocobola from 
the woet ooskgt of Central America and 
ftt&t 1fgald*4. FUteon hundred tons of 
hNMe mm Hgido loto knife scales; 


(sides of the handle), small turned arti¬ 
cles, brush backs, and policemen’s clubs. 
The logs are peculiarly mottled with va¬ 
rious shades of red, yellow, purple and 
black and the colors are fast Certain 
grades of this wood have an evil reputa¬ 
tion among the workmen in our factories, 
as the dust is likely to cause a dermatitis, 
somewhat resembling Ivy poisoning The 
East Indian satlnwood has a similar rep¬ 
utation, particularly among the workers 
in Glasgow. 

The true satlnwood comes from India 
and Ceylon and Is used here In limited 
quantities for fancy brush backs, handles 
for toilet articles, and vmieers for Inlay 
In cablnot work The West Indian satln- 
w<x)d comes hero In small lots of small 
squared logs and finds Its way to brush- 
hack makers That from San Homtngo Is 
considered better than the material from 
I'orto Rico, .lamalca and the Bahamas 

Ebony Is popularly supposed to be as 
black as night, but a lot of It Isn’t The 
.let blaclt kinds are the Gaboon, which is 
like hard charcoal, and U»e Madagascar, 
which Is also calle«l NossI Be, Tamatave, 
and other names signifying the place of 
origin These are used princiimlly in 
the manufacture of musical Instruments, 
fff, finger boards for violins and black 
kejs for pianos, and for small handles 
of surgical Instruments and fine silver¬ 
ware The logs of Galloon are small and 
may be only mere riiells and fragments 
which have lain long In the woods, the 
Maddgascur comes in the form of small, 
round, strulght-graiue<l sttoks upward of 
10 feet long, The scant supply and high 
jirlce have led to the substitution of 
cheaper wo<k1s which are stained black 
or "elionized " 

The Madagascar and the Celobca eUmy 
Is mottled black and rtsldish brown, and 
comes In large sized logs The wood la 
used lu considerable quantity for brush 
bucks, umbrella handles and to a small 
extent for policemen's clubs Tbe ('ame- 
run ebony is lighter In ••olor anil is little 
used except for small articles of turnery 
The foregoing are true etsmies and are 
closely related to our perslmmoq tree The 
ebony family Is widely distributed 
tliroughout the tropics and there are over 
'-HKI Slice ies The Onmnzon of tlie I’liillp- 
plucs Is a splendid and beautiful w<mkJ but 
like others of the group It is rare and 
haid to get. 

T'lie brown aud the green ebonies aro of 
0 dlffert'nt family—the locust or i>ea fam¬ 
ily—to which MO many of the hard and 
heavy and highly colored woods of the 
tropics lielong. Tbe brown ebony or 
coffee wood comes from Venezuela and 
Mexico where It Is known locally as 
granadlllo It Is extremely hard, heavy 
and tough and arrives In the form of logs 
mostly 12 to 14 inches in dlameier and 
about 6 feet long Those from lenezuela 
show from 1 to 3 inches of while sap- 
wood but the Mexican logs nic hewn to 
the heart. This Is the umbrella handle 
wood. It Is also employed In place of live 
oak for oanlklng wallets The wood is 
calltHl partridge In the English market. 
Green ebony or cocas from Culm and Ja¬ 
maica has alwovs lieen tlie fnvoriic for 
flutes and mouth plts-es but it lins bewmo 
so scarce tliat tlie African blackwood has 
largely superseded it 

At one time there was considerable 
teak on our market but the liest of it 
flnall.v reached the ]>rohlbltive pri<-«> of 
80 eents a board foot (a Iward foot being 
a tspiare foot of lumber an Inch thick I 
I’mir kinds are recognized In ihe trade, 
namely. In order of preference, Bnnna, 
8lam, Oochln-Ohlna, and Java Teak Is 
Imported In the form of flitches (sawn 
planks) ,314 to 5 Inches thick, 6 to 14 
Inches wide, aud from 8 to 3D feet long. 
Its principal tise Is in shipbuilding for 
railings, decking, stejis, doors, ete. Por- 
merty it was employed for backing for 
armor plate In battleships but concrete 
has taken Its place there. Teak has the 
greatest reputation of any wood In tfae 
Far Boat i 


The best known woo<l from British 
Galana is groenheart, which tielongs to 
the same family as our sassafras This 
hard yellowish-green wood is noted for its 
lasting (lualitles in salt water and is 
very serviceable In wharf and disk con¬ 
struction Large quantities went Into 
the locks of the Panama Canal but very 
little Is coming into our market There 
Is a fine opportunity for It in replacing 
the broken piling and rotten planking lu 
New York’s ferry slips A hundred Uioii- 
sand hllllard one butts are turned nut of 
this W(mm1 every year in this cniintr.i 
This industry makes use of every availa¬ 
ble tropical wood of the proper weight 
Makers of fishing rtsls make a spei'lal 
demand for tropical woods They use 
some irtiee greenheart, some Surinam 
grtM-uhart, some massaranduha or hullrt 
wimmI, Macassar ebony, rosewcswl, Haytian 
red Cfslar (jumper), bamboo, dognme and 
lancewood sjmrs Degame spurs come 
from rulia in tbe form of perfee tly 
straight smootli sticks 0 to 12 Indies 
through and 13 fed long From .W to 100 
tons are onnsiimeil here annually Laiics'- 
w’Odl Njiars are from .Inniaica—small 
slender sticks 5 nr 0 Inches in dlameier 
and 1.3 foot in length 

A woisl which has been recently intrn- 
duc<>d Into our market Is the balsa, mnslly 
from Central America This is one of 
the lightest woisls known, some grades 
lieing lighter than cork After walcr- 
prcHiflng with piirnfllne It makes an excel¬ 
lent substitute for cork for all kinds of j 
flfiats, life preservers ami rafts, surf 
lioards, etc, as well ns for purismes of 
Insulation ns In refrigerators I’lanta 
tions of these tn-es are being cstablisheil 
on exhaimted batoina lands and tliei 
reach timber size lu about three jenrs 
'J'here is authentic rtcord of one Ina.' 
which lucrensod lu thbkncss at the rate 
of an inch a luontli for tlie cighi months 
It was under oliservatioii 
Various dye and extract woods find a 
market here The quelirnclio fmm Para 
guay and Argentina Is the source of large 
qiinritlth's of tannin cxlrnct Tlii,s is a 
spodnlizcsl Indnstrv ami (he timber diH-s 
not enter the general timber tiade 'I'he 
niiuic qudiraeho means axe-liieaker, in 
appropriate reference to the liardncss of 
the wood Chief aimmg tlie djewoods are 
logwootl and fustic from Mo.\ltsi IlQ.vtl, 
Janinan, .San Domingo, ('ential America, 
and Oilomhla Then Ihcie Is the brosll 
lette from Mexico and Central America 
and llraziiwood from the couiitn iiumeil 
after It The latter wood was used dur¬ 
ing tlie war Imf the yield of dM> Is loo 
low and the cost too hlgli under normal 
(omlitlons .Select(>d straight-grained, 
fliK'-lextiired sticks of this wisid arc In 
demand for violin tsiws, being knovni to 
the makers as Perimmhtico wois! An oc- 
casbaial bow Is also made from tlie pe 
culiarl} mottled South Ainericnu snaki'- 
wtsid or letter Wood but it is not as 
“Ilvclv" as tlie Pernambuco bow 

The list Is not complete but it embraces 
the staiiles of ‘the trade New woods arc 
making ii sisiradle bid for favor, but tmi 
often under eloak of some established 
name In time our tropniil timber trade 
will cxpericmc a great change, will no 
longer confine Itself to the rare and fancy 
woods, lint extend to tbe commonplace ma¬ 
terials of eonstructlon But that time is 
not yet at hand and before It arrives 
much pioneer work will masl to la* done 
and much opistsitloii overcome 

The Burning; Mines of the Hocking 
Valley 

{Continued from page 4>5) 
all duriug the former winter when, at 
times, the temperature was fourteen de¬ 
grees below zero. 

At New Straltsvllle are two brotliers, 
now the proprietors of a general store, 
who are sold to have lost a fortune In try¬ 
ing to reclaim a portion of the fire area 
They purchased a large section of tlie 
land, entirely surrounded by Are but Itself 
{Continued on page 457) 



AMERICAN SHIPS ARE AVAIL¬ 
ABLE FOR YOUR OCEAN 
VOYAGE 

Neii< combination Passenger and 
Freight Ships, Fast, Luxurious 
Steamers 

Key number beside ship's name 
indicates operator shown bottom of 

EUROPE 

Queenstown, Boulogne and London 
From New York 

-Septemb®r 20 




Sopiembcr 6—Pan- 


Bremen and Danzig 

From New York 

July lit- Auiru«l . 10 - HuJboii (15»). 

.lunn B July 2B—Seplember 1—Susqn*- 

June Kj-JuIv 28--sSeptrmber 14—October 
JO potomftc 

Naples and Genoa 

From New York 

June to Auuunt 13—September 24 -Poes- 


(v-Jul> ; 


AugruKi 81—October 12— 


Plymouth, Cherbourg and Bremen 
From New York 

June 22 July 23 Auifunt 21—.3<)ptonib*r 
Julv^SO—Auiru«l 27—September 24—(••org* 

SOUTH AMERICA 
Rio de laneiro, Montevideo and 
Buenos Aires 

From New York 


FAR EAST 

Honolulu, Yokohama, Kobe, Shang¬ 
hai. Manila, Hongkong 

From San Francisco 

Golden rtUlte (103) 

July 23 Empire .SUtc (103) 

Yokohama, Kobe, Shanghai, Hong¬ 
kong, Manila 

From Seattle 

June IB-Auguet 27-Wimstchoe (106) 

July '1 .<Bilver St«to (loC) 

Jul> 30 -Keyalone Suic (108) 

HAWAII, PHILIPPINES, EAST 
INDIES 

Honolulu. Manila, Saigon, Singapore, 
Colombo, Calcutta 

From San Francisco 

June 11-Wolverine Statu (lOS) 

July 14—Granite .State (103) 

COASTWISE AND HAWAII 
Havana, Canal, Los Angeles, San 


7 Wall S' 


Btreet San Francliwo. Cal 
y Street Baltlmora, Md 
n Steamehip Line 
1 N V 


Tel I 

IDS PaeiSc Mall S. S Ca. 

10 Hanover Sg , N Y 
Tel Bowlins Green. 4630 
621 Market Street, San Francleeo, C»L 
106 Tbe Aimlral Line 
17 State Street N Y 
L C .Smith Bldg , Soatllo. Wash. 

15» 11 B Mall 8. 8 Co,, Inc. 

46 Broadway, N Y 
Tel Beetor 6800 


u.*. SHtPPtNO BCMUtO 
UMtuftonOa 
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Recently Patented Inventions 

Brl4 Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 


PertaininK to Apparel 

HAT B IIOBOWITI, 082 Broad- 

way, Brooklyn, N V This Invention bfti for 
«rj ohjvcl the provleluii of conatrucfloo wherein 
thp llnlnj; of a hat may ho stitched In by 
inarhino nn<l sauic tlnn- the appear 

aiH-e of a usual hand sfltchcd lining A fur¬ 
ther object )s the pro\lulr}i] of a bat lining In 
which there la provided a substantially annu¬ 
lar portion to bo stUehed In place and a 
central jxirlloii to bo damped in place 

Electrical Derlcea 

TKLErildNH C'OI.HEOTION BOX APPAHA 
Tl’S-d A PKiiKItHKN, noo WlllU Ave , Bronx, 
N Y Among the yrliicipnl objicti which lhl» 
Invention hn« In ^lew are to secure prepayment 
for telephone services In multi branch installa 
tloQfl. to provide a fee payment system for 
house telephones and to avoid Interference In 
the use of the branches of said system 

ELKCTUirAB TRANRMITTIXQ AIM'AIIA 
TU8—n K Harris, ftfl Vlciorla St, West-1 
Tnluster, Imndon. Fnglanrt This invention re j 
Utes to eietfriool transmitting apparatus of | 
the hand set type, manlpulntfd by hand or, 
power for transmitting electrical impulses to j 
an advertising or other deviei' ndajitwl to be | 
»et Into posititin by surh eltH’trlcal Impulaea, 1 
and eomblned, if desired, with automotir I 
means for reversing the direction of movement [ 


VAUVK f'tm IRKIGATION IMIOJECTS — 
W J CoiKBt RS, WlIkiiiB, S C The InveiUlou 
more pnrtiriilarly relates to a simple, effective 
valve Btnu'tiire for use in eoiinecilon with tiles 
for tranapoptlng water in Irrigation projects, 

rangemrnt which may be readily aMoejated, In i 
fact moult'd. In eonneclion with irrigation tiles I 
at whatever points may be desirable for the 
location of the valve boxes 

Of General Interest 

BCW'>KrASE AM) MAOAZINK HOLDER - 
W C Wilson, Johnson City, Tenn The in I 
vention particularly relntos lo a combined dc- I 
vice wbereln the hooks and magaBlnes as well 
at papers may each be supporttNl with its title 



exposi^ and in readily necess 
object being the prn\lsion ol 
pensive device adaptable to ei 
public libraries, and capable i 
a variety of materials to suit 
BOWDKU I’lTFF—W. G M 


which Is simple and duruble in construction \ 
and cheap to rnsnufarfure, tlie parts bring | 
quickly niul accurately assembled without re | 
aorttng U* sewing or rfujuirlng highly •killed | 
lalmr Aiuither object is to firmly fasten tin i 
body parts of the powder puff material in j 
•tretch*Nl position without danger of tin* parts | 
btN’omlng detached 

ArBARATI'K bUU TKA(’HIN«J DANFING — 

S E I’MfsT. l(ir>0 Broadway. Brooklyn, N "i | 
The Invcnllon relates to a construction wlilfhl 
will nutomntif ally cause a person to asBuine , , 
a propfr p<*sHlon when dancing An object j , 
is to provide a form or diinimv and supporting [ , 


when using the form as a partner, t 
canning tin siudent to initiate all th 
and Thereliv exjoTlence the necessity n 


a bolder uud means for eoUapslng the tube to 
J any disirtNl extent Another object is lo pro¬ 
vide a holder constrin t*H\ In such manner as 
to he readily appll«Ml to a wall or other aup 
y port at a polm «f readj aceesa 

roNriCNTRATKD FiH'OAMTT MILK AND 
.. THOrESa OF MAKlMi HAMIC —\\ B took 
Q MON, Talping, Perak Htralts Settlements An 
I- object of this Invention Is t4» produce n xegeia 
a ble food product similar in lomposltlon to a 
pure rice, natural cream which by dllutioti 
with water Xu fonn four to ten tiroes Its origi¬ 
nal volume, x)ro\ldes a prtKlurt varying In 
L richness from that of ordinary dairy cream 
^ down to timt of ordinary dairy milk, und one 
M which is snll«Hl to all uses to which dairy milk 
t nr cream are orditinilly put 
^ OX’UAM'T F'tM)!) IMtOlH ('T -W H (’ook , 
^ HON, Tttiping Perak, Htralta Settlementw. An 
ol»J«M'l of this Inxentlon is t<» provide a (•(►con , 
nut product which contains a relatively small ^ 
> amount of pure natural oil or fat. and whltli 
-j therefore is esMilj dlgeHtt'd ns ctuupared with ^ 

* 1 deslccHted coronnut eontaltilng n relatively i 
f I greatir amount of fat, by the weakening of the ^ 
r , cell walls of the tissue of the endosperm or j 
oj 'white meat* of the (oetrnniit by roiiMtIng the j 

I same until II is crisp and dry 
'■ I OHDTtsku —r m Waok, -tofM) Broadway. 
^ Ave, Oakland, t’al The Invention has for Its i 

* (dtjet t (o proxlde a d« \ It e of the eharacter, 
I spccltltHl. capalde of nttsdiment to s link of 
in tractor chain to hicrenee the traction of | 
I the chain, wherein the grouser Is easily at 1 

~ I tnehed and nm) l>« eusll> detached when d« ! 

sired I 

g I BIX HTIUCAM DIBTninrTlNH ATTACH-] 

I MK\T FOB SODA WATER DUAri' ARMS --j 
C U Ra(ihi>ai K. r>70« Enright Ave. St Louis. I 
^ \0‘ i'be invention relates to soda wntcrl 

. Ifountiilns The genera) obji'ct is to provide an ' 
p HttHdnnent to he applied to the draft arm In, 
.lien of the usual hard rubber iiossle found j 
|thereon. and thereby to produce speedy serv I 
Icf the attachment pro\ldliig a plurality of 1 
iliMlribiillng members preferably three, and set , 
in triangular relation so ns to permit of the i 
operator Ailing dther one, tv^o or three glasses 

P CRATE—C A SrbWAUT, C/o 1‘ubllc School' 

m, Richmond IHII, 1. 1, N Y Among the! 
objects of the Invcntlmi In to provide a crott ' 
for packing fruit A crate ((msirncied accord ] 
ing to the invention permits of n packing of j 
grape baskets In a particularly compact man 
ner whereby the crotes arc not subjected to 
rough handling as usual A further object Is 
to construct the ernte In smh manner that 
it provides n handle whhh will at all tlnies 
sor\e to ppcteiii danger of the erate being 
p1a((Nl wrong side up 

I Hardware and Tools 

BITK AM) NET W'UKNCII -4’ MrCABTirn., 
address M< Carter A L'vans, Deealiir, III Thlw 
Iri^entloii partlfularlv relates to a nut and, 
tdp( wrench which has for Us ohJcHi't (o pro 
\lde n quick setting fejitun v.lierel»v the parts! 
mav he quickly Hit to the desired slse An 
dlhtr (fbject Is to pnrxldi n wrench which ero 
bodies umwijs for linking the movablo Jaw' in] 


mliilinum, and the user is enabled to set the 
sloe bar qulcklj as ns accurately . 

ELSHINO TDOI*.—J K MiI)«»WE!,l* 2016 
i.anrel St, Sbnviport. Ln The object of the 
Iii\entlon is to proxide a tool which may be 
insirled into the top of A pipe, well casing or 
drill stein, and which when once InscrtiKi can 
not be withdrawn until released, (be arrange¬ 
ment being such that the tool may move freely 
downwardly In the pipe but clamps the pipe 
wbdi it Is nioted upwardly and wilt be held 
against accidental dlapUcement 

Heating and Lighting 

cH'Iia rvtOKER —a Babb*. 26 Alhambr* 

. Manila, I’hlllpplne iNlniiila The Invention 
relate* to a cooker which while eapahio of 
other UBCB. l« more particularly Intended for 
nee In cookltiR copra, which 1* the dried 
k> riiel of the c.K'oaniit, the cooking beine pre- 
piirntory to the extraction of the oil 1 he 
to ot rat object Ib lo provide a eo<.ker In which 

.kltiK may be elfeeted In the aborteat poaal 

l>li time, und with a mlniniuin handling of the 


SAMTAHY t'A8E,~C A. OaiaKa, 162 W 
45th 8t,, New York, N Y, Among the objects 
of tlitii Invention U to provide a ca«e com 
partly and conveniently arranged to re- 

eeptaclei of varioua forma and aiaea, A con¬ 
structed that the varioua parti carried are 
readily acceMlble, such parta Including an 
inetrument case and content!, aterlUilng appa¬ 
ratus and auttable bandage and cotton necep 
taclei The device may be iwed for any pur- 
poae, but Is particularly adapted for cblro- 
podlata 

Pertaining to Recreation 

TOY —A 1>, ngHooimitN, c/o Northern Pa- 
clftc K, R. Co , Bt Paul, Minn The object of 
this Inveutlan la to provide a device which la 
adapted to project toy projectiles or inlaallea 
through the air for a relatively great distance 
and with a high degree of accuracy, and which 
is of sturdy and durable cooitructlon, reliable 
In aetlon and easy and Inexpcnalve to manu- 


i'kNDKXHKR — n rc Tuomphon, Deming, j I 

N M The Invention particularly relates to [ PIIOCESI 
(h.i.efl for innbitalnliig vneuotu for the ex i i,m} TIRES 
liHiiat of sieain turldiies nr steam engines The ^ ^ 

(irlmary object la the proxislun of n eondenaer j |,{ the invi 
Bhoti will to n large extent transfer its heat i py which i 
Ii' nir, directly or through the evaporation of | rehuilding 
Milter on (he surfaces of aald condenser ex-| n,„j, 

poHid to air, and the provision of a con I i* p, so eon 
ileoser unit which will be self sustaining In use ' „ „pw tn 

to maintain a ennslderahle Internal vacuum [,fo,k ; 

Hltliout collapsing uheii exposed at Its exterior I nyp 
to atmospheric pressure I »ei>A(-rir 


Pertaining to VoUcUs 

PIlOCESfi OK AND MOI-D FOR RBRIHLD- 
.(} TIRES—H G nau-oii, T87 8, Wsstlak* 
re, Los Angelea, Cal, The primary object 
the invention Is to provide an apparatus 
which a progressive process of treating, 
hullding and retreating old and used tire 
Bing may be carried out A further object 
lo so construct a tire mold that In addition 
a new tread being formed on the tire treated 


COMIII.NBD DRILL AND IINDEIIKKA.MEU 
\\ T 8 WiiiNBii, Yuma, Arlsona The prl- 
lonn oliJi"ct of the Invention Is to provide a 
well drilling structure which will enable the 
aell to be drilled and under reamed lo enlarge 
the bole for the well easing in one and the 
same operation Another advantage constats In 
enabling the bole to be drilled at any depth 
with but one ilie of easing tbronghout from 
top to bottom 

INDICATOIL—A F FnaiiANii, 878 Delevan 
St, c/o W Simon, New Bruuswlek, N J The 
Inientiou relates particularly to an Indicator 
Mhleb Is uscl In connection with metal working 
loa.hlnery such as milling iimehines, boring 
maehlnea and the like, to facilitate the llnltig 
op of the work with respect to a tool holding 
device, end to readily Indicate during the lining 
up prwes* the degree ot eccentricity of the 
«ork »lth respect to the tool holder 

LLB\AT1\U AND DM/IADINO DEVICE 

I SinnxvA, Wilson, Kan The ohject of the 
tiiventlon Is to provide mechanism consisting 
of a barge or body for containing a load and a 
wheeled support having a superstructure with¬ 
in which the barge has vertically guided move 
mint together with means eoiitrolleil hy the 
iiioveiiient of the wh.eled support for raising 


I. Vater, 8218 Ctr- 
blo The Invention 
9 rotating armature 
An Imporunt object 
motor In which the 


'I'RAtTION MGTOR—<1, Vatbr, 8216 Car- 
Machmes and Mechanical Devices •*'’*' • Cleveland, Ohio The invention 

LL AND IINDEIIKKA.MEU relates particularly to the rotating armature 
Yuma, Arlsona The prl- tmctlon motors An imporunt object 

Invention Is to provide a *• l'f>'''l‘le a traction motor In which the 

ure which will enable the •‘ffc live driving power wUl be transmitted dl 
nd under reamed lo enlarge thereby eliminating 

tell easing in one and the transmission gearing and Increasing 

lotlier advantsge consists In cffleleney Another object Is to provide a 

to be drilled at any depth which will be simple In coustruetlou and 

of easing tbronghont from 'uopmslve to manufacture 

STEEUING WHEEL MOGNTINO —K F 
F FioaiiANP, 878 Delevan HolTman Ht, Elmira, N Y This 

New Bruuswlek N J The has for Its object to provide a mount- 

artlcularly to an Indicator I'-dulttlng Ibe wheel to be held Brmly 

.nectlon with metal working '' P^Pfurt'cnlar to the steering column 

I milling timehlnes, boring Into a plane parallel 

Ike to facilitate the lining colh™"- where it will be out of 

Ih respect to a tool holding entering or leaving the motor 


the barge may I 
:e an Inclined poi 
H thereof 


SHEET DEI It FRY FOR rUINTINO MA L./o 
Il'HIMC ~ F YMvaiFh, Benie Hwltserland 
The ohjeel of the Inveiillon Is to provide a L 
ili'vlee for taking printed sheets from Impres \\y 
, K)i,n cylinders of printing inachlues In which ] 

. tapes lake tile shot with the printed aide up VIE 
from said Impression e>Under at the surface (lA 
speerl of the same and deliver the sheet at a Mm 
.le( reaaed aiieed tn u system of open enrds l 
or tapes moving at the snmi deerensed speed 
niol arranged to be alternately wound on and - 


MONOCYFLE VEIlirLIC — C. IMMii.io, 
Rome, Italy The Invention refera to a mono- 
(ycle vehicle which Is shaped as a large roller 
or hollow drum of great diameter and of a 
width BUfflcleiit to contalji the driving pUut 
iiiid materials for the trunaportatton of pasaan 
grrs and crew on open land destitute of roads, 
the same being proterted against external ot 
liieks and provided also with means ot of 

Desi^na 

DESIGN FOR A l*OWI>KK CONTAINER OH 
HIVIILAR RECEPTACLE-47, B HuMnianr, 
C/O Manhattan Can Co, Buah Terminal Bldg, 
No H), Hrooklyn, N V, 

DESIGN FOR A HINGE—A, Kobtti.vu, 423 
M'ythe Are, Brimklyn, N Y 

design for Al'l’I.iyUK trimming for 

M EARING AFl'ABEL UK ARTICLE OF MlM 
ILAH nature—O B. Maul, BO Vista 1‘lacc, 
Mount Vernon, N Y 

DESIGN FOR A NETTED FABRIC—II T 
gBSDgLSo iiv. 40 W 28th St„ .New York, N Y. 


wish to call attention to the fact that 
) In a position to render competent aerv- 
1 every branch of patent or trade-mark 
Our Btaff Is composed of machaolcal. 
cal and chemical expsrtA thoroogtily 


«iNI< BAH—11 S Noppinor, 1052 State 
, Springlleld, Mass The Invention relates 
noiisiirltig InsIrumeiitB. Its object Is to pro- 
lie u sine bar arranged for eonvonient use 
meial working tools such as lathes, and to 
rmlt M.enrule ttstlng of all kinds of work, 
lother ohjett Is that by the use of the sine 
r ehaoees of errors In aettliig machine toola 
r making neevrate angles are reduced to a 


anil arranged to be alternately wound on and --- 

off a spindle We wish to call attention to the fact that 

KNOTTHR —A K CaAvHTov, 0S() Peyton " Position to render competent asrv- 

Hldg, Spokane Wash This Invention Is par- every branch of patent or trade-mark 

tieularly adapted tor use In conneetlon with work Our ataff Is compusod of machaolcal. 
binding machines. It relates to knotlers of the '‘•'‘‘‘iTical and chemical expsrts, thoroogtily 
revoluble type which are used for twisting Do'uod to prepare and proeccute all patent 
the several ends of a loop of wire subsequent ‘‘PPHontlons, Irrespective of the complex nature 
to the wrapping of n bundle of shingles, staves, **>0 subject matter involved, or of the 
or the like for eertirlng the seme together for "Prelallsed, technical or sclentlfle knowledge 
shipment reiRilred therefor. 

SANDPAPER DRUM—W L Brown*, 328 throughout the 

Alameda St. Vallejo, Cal The Invention re- 0* PhtWJt 

lates lo sand papering maehlnea such as are *”*' appHoatlone ffled la «U eoun- 

used for smoothing, polishing, shaping and *^8 Unltad Statss. 

grinding wins] or other material 0ns of the MTJNN * CO., Solicitor* of Patents 

objects Is to provide a drum upon which the Woolworth Building, NEW YORK 

sheet of sand paper may be aecnTely and evenly Tower Building, CHICAGO, ILL. 

.lamped and enally and quickly adjuatad to Scientific American BMg., WASHINGTON’ D, <L 
properly conform to the drum Hobart Building, BAN FBANCTflCO CJiK 
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The Burniim: Bfiiieeuaf the Hocking 
, Valley 

(C<»itinued from paoe iSS) 
clear, They bought the land with the ex¬ 
pectation of checking the flames and 
stripping the earth from the coal so that 
It could iH* mined cheaply and qulcklv 
Before they could begin operations Are 
apiieared on their land All attempts to 
halt Its progress hare been futile. Brick 
.walls were Jkullt across the mine tunnels 
IS 1th the«ope of smothering the fire, but 
these apparently had no effect Double 
l)rlck walls were then tried and after 
that a a|>aco was walled off and fllletl In 
with dirt. This latter scheme was par¬ 
tially successful and believing the fire 
was extlngtilsbed, preparations were made 
to strip the land, but before these were 
completed three new craters were blown 
out and the fire started with renewed en¬ 
ergy By this time the firm’s finances 
were exhausted and the project was given 
nti as ho|>eless 

The State of Ohio likewise has aban- 
donfsl efforts to «b>p the fire after sev¬ 
eral Ineffectual attempts In one of the 
earlier attempts water was pumped Into 
one of the mines for three years c<mtlti- 
uously At fhe enil of that time no Im¬ 
pression had l>een made on the fire It la 
l>elleved the Intense heat turne<l the water 
lntt> steam before If reached the coal, ren¬ 
dering It Ineffectual Chemicals also were 
trletl without success In some rare In¬ 
stances the fire has been stoiiped in siaits, 
onh to break out In others near bv 

This Is really the principal difficulty 
of the situation If the fire were burning 
Iti a single dlrwtlon or from one center. 
It might be Htop|)ed at an exiauiw' justified 
bv the value of the coal to l«‘ saved But 
the fire has hurnod most readily along the 
outcropiilngs of tho vein and as a result 
It Is burning In hundrtsls of plates scat¬ 
tered all (Iter tho terrltorj 

The fire Is the cause of many freakish 
occurrences Not long ago an aged miner 
was looking at a a<>ctlon of sunken matl 
and commented on the soundness of the 
ground he was standing on when It sud- 
<lenly gave way He tuinhled into what 
hud Iteen an old shaft and ht' was able 
to make his way out without Injury 

111 the spiing tin* vegeiatlon on ground 
WHimed by fhe lire to the projier tem]>er- 
aliire lieeomes green and the flowers hhatm 
a month or more before the usual season 
ether areas are so hot that e\en In win¬ 
ter heat wates arise from them os 
though from a giant stove top Smoke 
Issues from the most iinexpectiMl phiees 
Jn one spot smoke Issued from a hollow 
tree although no other smoke upiwnred 

The most Imisislng sight, no doubt, is 
at ".Smoke talle.t " It Is, as Its name in¬ 
dicates, a wide valley wliUh has all the 
ap|a-arance of a giant cauldron In places 
here the earth has het-ii ehurnetl hj up¬ 
heavals and sinkings until It leserobles a 
slu'll-toni hattlefleld. The simile apiilles 
as well to the whole region ('ertaliih the 
battle areas of France prewnt a picture 
of desolation little more striking than 
tills 

Weighing the Ten-Millionth of a 
MiUlgram 

{Oontinucri from page 445) 
a mlllluntli part of a milllgrnui, the vol¬ 
ume of the linlh and change lu air pres¬ 
sure being known. Minute weights of 
pure quarts are used as well, the value of 
which has heen ascertained by compari¬ 
son with "alr-wedghta," An alternative 
method consists of using "magnetic 
Weights" in the place of alr-welgUta; this 
Involves the use of a measured electric 
current. The range of weighings deiionds 
on the site of the beam; with one 5 cen¬ 
timeters tn length the maximum load la 
lietween 100 and 200 mUUgraras, and the 
Betting can be made to within a ten-mil¬ 
lionth part of a mlUlgram. 

The oiKlllatloa* of the balance are read 
by optical meane, a beam of light being 


reflectetl on u vertical scale from a luhiutc 
mirror fixed to the beam of the balance 
The mechanism of the Imlance liv which 
its beam is aiisja'iidHl from or lifted off 
the fibers Is coiitmlled bv an eh»ctro- 
mngnotlc arrangement, without any mate¬ 
rial connection through tlic walls of the 
balance case 

Some imiKirtant Improvements, viz , an 
arrangement allowing the quart/, libers 
within a few minutes tn lie placed In 
position or detai'hisl and an attachment 
for varying the seiisltlvencss of the hnl 
ance, are due to Dr StrOmlicrg If a flbci 
should he ac-ciilentally broken a reserve 
flher can he quickly Inscrtisl witlmut re 
moving the halaace from ils iiliiic, in 
fad, with the some ease as n string is re- 
jilaccd on a violin 

A balance surpassing a liiiiidrisi thoii 
sand times tlic scnslthem-ss of the oidl- 
narv chemical lialaiicc, of (oiirso, opens 
up practically unlimited possibilities of 
scientific remmri li and Is lioiiiid to be¬ 
come tmllspmisable to plivsiial and chem¬ 
ical hihorntorlcs Sonic highly Inlcrestlng 
suhlecis have airciol.i liecn Investigated 
liy Dr. Petterson, vl/ tlic gradual loss of 
weight of a slllcn sphere lu a vacuum nl 
femis'rafurcs of I’sHl to 8110“ Cent, the 
clmiiges In weight of n piece of gold mih- 
seipicnt to heating, and tb(‘ umgnctli 
properties of pure nitrogen and hvdrogen 
gas It Is now exiles ted to luvestlgale the 
pressure of light, the measurement of ab¬ 
solute femperatiirc, and the bms of mass 
Rcconifiniiv ing loss of energy 

Revolutionizing an Industry 

(('ottfinuiil from page 4)h’) 
Wisconsin has found that community co 
(qairatlon is fundamcntallv essential for 
the prnctiinl and profltalde proiluctlon of 
licmp Mnchliu'rv for harvesting the crop 
Is expensive and usually must he owned 
In partnership lij a nuiniKT of nolghhors 
The mills for si'parating the hemp from 
the woodv stems cost nnvwlicrc from 
$10,000 to $."i().000, depending on their 
capiK'lty and equipmciil and must be tie<- 
cssnrllv locate<l In sections whore beinp 
growing is n iicrmanent business It is 
essential that from 500 to 7.50 acres of 
heuiii be pnsliKssl anniiatlv to keep each 
of these mills bURv This Involves tlie 
concentration of proihution around defl- 
iilte niiltliig centers so tliat siifiicleiit raw i 
ninl(>rinl Is nssiinsi to mnko the oia-ra ' 
lion of the mills profitable I 

To a certain extent hemp Is a crop 
vvlilch jirostvcrs only under proper condl 
tioiis <if soil and climate It is not ' 
adaptcsl for universal culture In all parts 
of this country hut it jirovides proplllous 
oiiportniiltics for successful iirtsUictlon in ' 
territories where tlie hsoil cmironiiiciits I 
arc fmoralilc for its growth It jirosiiers 1 
in tlic humid sections of thi' tcmticrale ' 
zones, althougb some of the lilrdsocil vn- ; 
rictics mature in from two to thns' 
mouths in northern Kunsia For seisl pro i 
ductiiin, licuip dcniiiuds a growing senson ' 
of six months or longer while for fiber! 
production it will luntiiic In four months j 
Hemp has liccn piisliiccd successfully in I 
the Unitisl Slates onij in sia-lionR where! 
the uniiual rainfall amounts to at least 
;t0 Inches Wisconsin's climate Is excel-1 
lent for hemp growing as the autumn | 
inontliH arc cool and moist, conditions' 
which promote tlie eflicleiit scnsoiiing and | 
retting of the Hliei 

It Is essential lo harvest filler hemp ut , 
tlie right stage of molurlty or cls<i dctcrlo | 
ration will result ITidcr Wisconsin con- ! 
dltluns, hemp harxmst 84 *nMou oexmrs be- j 
twixm Sciifcnilier Kith and October 1st ' 
I’ractlcally all the foreign supplies of 
hemp are still harvested by hand and it' 
has only been since 1917 that an ellhlent 
uiechnnlcBl harvester has been jierfeeteil 
and extensively used lu this countrj. It 
cuts the hemp and spreads the atalka In 
even swaths, larforraing this work much 
lietter than it can be done by band. The 
American hemp crop Is produced by dew- 
retting systems, that Im exposing the 
hemp to rains, dews, frosts and sunshine 




The Yale Way 

T he boy, with a Yale Spur-geared 
Block hung from an I-betim Trolley 
System, picks up the 2000-lb wheel with 
ease. The man, driving the Yale DF-60 
Electric Industrial Truck, carries it at 6 
miles per hour to deliver it where needed. 
It IS the Yale way 

Other Yale Way units include Screw-geared 
and DifTerential Chain Blocks, Electric Cham 
or Wire Rope Hoists, Electric Industrial 
Tractors and Trailers and other models of 
Electric Industrial Trucks Write for bulletina 
today 

Yale Made Is Yale Marked 

The Yale &. Towne Mfg. Co. 

Sttmford, Conn. U. S. A. 


Conveying Systems 


Indicating the sums you can save 

Your workers “tend up” and produce more today 
than when labor was scarce — so their labor is costing 
you less. But the improvement they’re making on 
their own initiative is only an indication of the im¬ 
provement they make when you equip machines with 





IVhether you want an increased production yet or not, you want 
the reduced labor-cost that QUICKER production with counters 
will get you. Look up the counters in the {free) V eeder booklet, 
see which are most suitable for your own machines; no obligation 

The Veeder Mfg. Co. > Hartford, Conn. 
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100«»Vana 

i-fevScconos 



Made of Imported Havaiui 
Picadnra, from our own 
ptantoticata in Cuba—tame 
quabty tobacco uted in 13c 
cigars. TKey’re not pretty, 
no bands or decoratioiis, but 
|you don't smoke looks. Cut- 
toners call diem 
“Diamondt in the Rongh. *’ 
Send money with order or 
pay on arrival. 

NONE SOLD jVl? 55 

•tTU.Prie..>aNotMar. Th» 
100 to Om dtooltor 

rf kKitkIm] i{ you don’t re- 
tl Iml double value When 
ordering tpecify, mild, medium or 
strong. Your check sccepled 
Our references, Dun oi orsd- 
•treei’i or sny Bank 

To Each l^chaser 


CASiS" oelslalto s« Miyl. dnr 

J u 
u'-X'i 


__. “"P** '*»•' 

sack si Sto It B«l g«am-ia Bsnsh 
to U tSSM tor IM 


8h«ntihicAmk»h.a 


EDWIN CIGAR CO. 

2b32'2558THisoAvENUE 



Pipe-Threading 

right and tight the first time 

O STER Bull-Dog Die- 
Stocka are built for ab¬ 
solute accuracy. You can 
repeat exactly duplicate 
threads indefinitely. At the 
end of each cut the dies open, 
the tool is lifted off without 
running back and the turn of 
one lever resets the dies in¬ 
stantly to exact size. 

For detalU, ask your 
supply house or write 

The 

OSTER 

Manufacturing Company 

EuteutPUoa, Clev*luMl, 0 .,U.&A- 


spread out on the field which produced 
the crop. This effects partial decompo- 
filtlou so that the Inner bark is loosened 
from the worxi and the fiber can be more 
easily sepnraterl from the stalks. Usually 
It takes from four to ten weeks to dew 
ret Uie heitiii where the weather condi¬ 
tions are favorable. It Is of maximum 
importance tliat the hemp lie proiaTl.v 
retted iK'fore !ieln({ removwl from the 
field and only the experienced tfrowet 
knows exactly when thla condition Is 
reached. 

Siibseipicntly, the hemp stalks arc 
gathered and bound In bundles wlilcb 
then are shocked up like corn All tills 
work vviiN done bv hand until 191H when 
n KHtUer-bImler was invented which 
lecfH the sfiilks from the swath and liliidi. 
them (oKetlier In rt'Kions where eontriil 
hreukliiK iiilUs are oiieratisl, the bundles 
of hemii lire delivered to the mill as soon 
us possible after sluH'klnc where the stiilks 
fm> broken Immeiilutely Where some 
time must ellipse lieforc the hemp can he 
transiKirted to the mill, the practice Is to 
stack tile luindles so Hint tlie crop will 
puss through a sweat like small grtilii 
K\|STlenee in hiillding stacks Is necessan 
as when the crop i.s not pro|ierly stacked 
and the bundles are needlessly exposed to 
wentherlnu. heavy losses of filler will 
result 

It Is iieceNHar.i that hemp bo wholly div 
when broken and the profits from the 
crop often hinge on the success of this 
activity Kormcrly, the custom was to 
have iinrlnhle marlilnes which Jouniejed 
idnctant-fiishlon from farm to farm to 
perform thla work hut weather uncertain¬ 
ties always umikedly limited such oper 
at Ions so that the modern plan Is to kiln- 
drv the stalks at the mill before they are 
broken The liaditbinal prnetlce up to the 
last few venrs was to break the croji— 
crushlnR tlie wiksI underneath the layers 
of fiber so ns to favor the easy separation 
of these two uiatorials—with a hand brake 
winch was a tf'dious, costly and streiiRth- 
rackiriR praetke The averaxe. experi¬ 
enced worker could only break from llSi 
to L’lio poiiuds of elenmal heniji dally by 
hand Indiistrlnl sclenie has been respon¬ 
sible for the maklrix and suecessful op¬ 
era I Ion dnrlnx reecuit .venrs of power 
brake's wbli'li nicompllsb the wurkmeelian 
icallv bv means of fluted rollers, and thus 
work- more efllciently and more chcnidv 
than hand labor The modern bem|i mill 
eimsists of a rt>ceivlnx room, dry kilns, 
breaking room w ith brakes, scutchers and 
balers, boiler room, engine and fan room 

In Hie diy kiln the excess moisture In 
(be hi'inp stalks is removevl by the use of 
a hot-air blast The dry stalks are then 
fed into Hie breaking rolls where they are 
(Tiished and thence jiass over a siwles of 
slinkers where the loose hurds or woody 
portions are separated from the liber 
I'heii the fllM-r passes through scutching 
wheels which remove tlio remnant hiirds 
'I he liber vvlik h Is then fairly cleaned Is 
baled and sold to cordage and spinning 
mills Formerly, the aentebing was done 
bj hand, the uncleaiied fiber being 
whiiiiied over the hand brake until It was 
frc'c' from hurds The present acutching 
muehlnery consists of from 2 to 4 large 
cylinders ecjulpped on the exterior with 
wocMleii slats The cylinders are station¬ 
ary and revolve toward each other As 
the filler passes between the scutching 
cvlinilers, the hurds are all combed off 

'rtii- average hemp crop In Wisconsin 
yii'ldh from l.OttO to J,200 pounds of filler 
an acre, lic'lng higher than the production 
In kenfiicky and only excelled by that of 
(,'itUfornin, The flbi'r consists of long 
liliers, called line, which are worth about 
Hiriu' Hines as mneh as the shorter fibers, 
called tovv, the total fiber supply usually 
couiaining lietvvemi 10 and 20 per cent 
of tow Hue tbousiind pounds of rough 
fiber will produce about 850 pounds of 
Une and 7.50 pounds of tow, Usoally the 
average well rotted and di*led crop of 
stalks amounts to three tons to the acre 
vHHelf wlU ylekl 20 per cent by weight at 


rough fiber Green hemp stalks contain 
about («) per cent more water than when 
they are thoroughly rotted and dried and 
hence a yield of three tons of retted stalk 
means an Initial proiluctlon of tons 
of gTHin material A first class crop of 
hemp iiMiially brings In a gross return of 
from $79 to $100 an acre while the cost 
of production Is only alwiut $10 or $11 
more per acre than It la for a crop of small 
grain such as wlient The profits from the 
hemp crop arc large and dependable, and 
Indications are that the Industry win be 
materially extended In the near future, 
Refore hemp or filler can be spun Into 
yarn. It must be either carded or hackled 
—submitted to combing processes by 
power machinery at the spinalng mills. 
These ojx'ratlons remove foreign mate¬ 
rials and reduce tlie fiber to finer, uni¬ 
form strands. In the past, much of the 
Kentucky crop was hackled by hand and 
even today this costly method is still 
followed in some southern mUla How- 
, the potential tendencies of the hemp 
growing and milling Industry will be to 
make more extensive use of modem ma¬ 
chinery which performs cheap and efficient 
work. 

As matters stand at present, the hemp 
Industry needs more certain sources of 
cheap and satisfactory seed, Kentucky 
Imttomlands have supplied much of the 
seed crops used up to this time but the 
prices demanded for Kentucky seed are 
exorbitant and new souri-es of seed are 
being develoiied In some sections, a 
standard market classification of the lo¬ 
cally grown fiber Is prerequisite poten¬ 
tially If the Industry Is to expand with¬ 
out trouble. The growers mUst exert 
every effort to produce the best quality 
hemp while tbe millers must specialise 
In their abilities to distinguish between 
the different gradi'S of hemp and so to 
handle the material that It will, suhse- 
quentlj, lie In the best possible condition 
for further processing In tbe spinning 
and cordage mills. 

I8 the PractioU Helicopter in 
Sight? 

(('oHtinuefI from pope HT) 
like an elevator, so to sjieak, several men 
being In n circular metsi chamtier or (•abin 
i top of tbe helicopter 
Briefly, the Petrocay helicopter consists 
of a triangular frame w’hlcli carries three 
120-horBepower Lellhoue engines The 
engines drive two eo-axla!ly mountod air 
•rewB measuring some 20 feet In dlame- 
T, In opiMisIte directions by means of the 
gear drive. These screws turn at 000 
iilutlons per minute Above tlie en¬ 
gines and screws Is mounted a metnl tur- 
ir cabin for the ciX'W, while below the 
power plant are the shock-absorliers for 
landing 

In a recent test of tbe petniczy machine 
the crew entered the top turret The mo¬ 
tors were set going at full speed. The 
big w-rewH whirled round Then, held cap 
tlve by the restraining cables, which were 
paid out gradually, the machine rose 
straight up Into the air till It was at a 
height as great ns 160 feet Here It re- 
malneil stationary, providing, as the In¬ 
ventor claims, an Ideal machine for ob¬ 
servation work In connection with artil¬ 
lery fire. I 

The I'etroczy machine is hanled down 
by the cables when the flight U to be tor- j 
nilnated No attempt has ns yet been 
made to throttle down the engines In or¬ 
der that the helhxipter may sink down 
of its own accord, because there are cer¬ 
tain problems of stability yet to be solved. 
In fact, It Is reported that during a recent 
flight the engines ceased to function prop¬ 
erly and the machine began to oscillate, 
threatening to side-slip. The crew made 
use of the iiarachnte, always carried la 
the cabin, and succeeded In-redaqliig the 
rate of descent so that a sate taudlsg 
was effected. 

It Is understood that IxmU Brennan of 
England has developed a b^oopter Very 
mudh almig the same itoea' aa lient.. 
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petrocsjr, frblcb U to 0e tMteU abortly. 
It 1« aeW to « tatrkei Improve¬ 

ment 0T« tfaft AmtoUin macfalne. 

AnotiMr ceeeBt macbiite to the Peuiteot- 
Oehmicben heltooptor, which makes use of 
a gas bag for part of the lifting force 
This machine emails two special screws 
20 feet In diameter, driven by a 20•2.^- 
horsepower (mglne. The hydrogen gas 
bag. tnounted at the top of the machine, 
has a 11 fttoff'effect of about 370 pounds, 
or about TO«-flfth of the total weight of 
the machine with the pilot. In recent 
tests at Valentlguey, France, this ma¬ 
chine made free Sights at six or seven feet 
altitude, %s shown In the accompanying 
llluatraaoti. 

The problem of helicopter flight Is far 
from solved, for once the machine Is de 
velopad that can rise vertically. It will bo 
neceeeary to propel it In any direction 
The two methods generally proposed for 
propelling are to aranipnlate the helicop¬ 
ter screws In such a manner as to upset 
the normal equilibrium and therefore ob¬ 
tain a forward movement, and lo use an 
additional screw or group of screws for 
purely propulsive pnrposes The I’escara, 
Ilerllner and other well-known types sim¬ 
ply tilt the column that carries the hori¬ 
zontal crews, obtaining, so they claim, a 
forward movement 

Another Interesting type of helicopter is 
the Dsmhlanc-Uacoln “Alerlon,” of French 
design and construction. This machine 
makes use of two huge lifting meml>er8, 
(•aeh consisting of four blades of about 
the same general shape as the usual 
electric fan, but built of wootlen frame 
work with a fabric covering Two rotary 
engines coupled together drive the screws 
or lifting memlwrg The Ivody of the 
“Alerlon” follows the usual lines of the 
airplane ftiselage; Indeed, the Idea be¬ 
hind this construction, with its elevator 
and rudder at the end of the fuselage, is 
to obtain some of the volplaning possibili¬ 
ties of the usual airplane In ease of en¬ 
gine failure. The alteration of the lift¬ 
ing members causes borlaontal motion 
1 his machine Is but one of many of the 
same general class in which the helicop¬ 
ter principle to made part of the usual 
airplane construction. 

The fact remains, despite the several 
Interesting attempts now t>elng made, that 
little has been done in the way of Insur¬ 
ing helicopter flight In the near ftitnre, 
The successful belleopter remains to Ite 
developed, and once It is developed, there 
must be a repetition to a greater or less 
extent of the spectaeular though costly 
(lays of pioneer aviation Intrepid pilots 
will have to risk their lives to master the 
new machines and to learn how to oper¬ 
ate them, and It Is doitbtfnl If verv mneh 
of their airplane experleneo will prove of 
more than general value 

A Study in Magnitude 

(Ctmftnsed from page 4-51) 
give ample room for sltcteen automobiles 
and motor trucks to pass, abreast, across 
the bridge. If a rush of traflle made this 
necessary. On the lower deck will be ten 
railway track* over which will imss tUe 
transcontinental trabm of all the rail¬ 
roads that come Into Jersey Oity from the 
west, and also suA freight trains as are 
destined for Manhattan, the Bronx and 
Isjng Island. 

A Weathar-iiroof Bridge 

A new and highly Important feature tiv 
troduced for the ftrst time In a bridge of 
this great magnitude Is that pra<^ 
tlcally the whole of the Hudson lUver 
Brld^ will he weatherproof. That Is to 
say. Its steelwork will lie so completely 
enclosed wltli raln-and-moJstnre-exclndlng 
material that the annual coat of repaint¬ 
ing—a moat serious Item In the upkeep of 
n lUg bridge—will be redut^ to a ralal- 
oum. We have seen that the towers and 
caMeg wia be so protectuiL The upper 
deck 0* the bridge helng watertight. 
It fsUotog ttiat the wfetote of the steelwork 
Mow Ity twdndtng the floortieama, girders, 
toncki, eg eetsta, Wttl be similarly pro- 


teeted. Elach chain cable, as above stated, 
will be enclosed In a continuous water¬ 
tight tube or casing of bronze whicli will 
enable the bridge crew to make periodical 
Insivectlon of the eyebars which compose 
the calilcs The result of this weather- 
profiflng Is that only 15 per cent of the 
steelwork will be exposed Were It not for 
this protective feature, the annual bill 
for painting the scores of aires of surface 
of the bridge would amount to at least 
¥500,000 Because of the woathor- 
prooflug the annual cost for painting will 
lie but a fraction of this sum. 

A Comparison of Weights 

As may well be Imagined, the weight of 
tbe steel In a bridge of these proportions 
runs lip to a very high ligure, and In the 
drawing at the toittom of the page an 
attempt Is made to bring home this fnet by 
comparing the bridge with three of the 
huge transatlontie liners whleh are them¬ 
selves BO Impressive as to their length, 
height and bulk We tlnd on drawing the 
ships to exact scale that the “Olympic," 
the "Li'vlafhan” and "Aqultanla’’ could 
be placed on the ftisir of the main Bpan 
and still leave some 4(K) feet to spare 
Htlll more rt>markahle m the fact that the 
eomhined weight of these three vessels, 
when loaded, which is about lao.OOO tons, 
would fall far short of the nnloadeil I 
weight of the main siain of the bridge 

The Heavens in June, 1921 

{Continued from page ^Si) 
of radloacthlty Indicate that the crust of 
the earth In at least one billion years 
old—and prrkiably twl<>e that—and less 
than eight billion vears old If (hen 
wo may sav In round numbers tliai 
this world of ours Is three or four bil¬ 
lion years old, mir estimate seems unlikely 
to be twice too great, or twice too small 

Tw’o things should however, expressly 
tie said First, these eslluiati-s depend 
upon the assumption that the forces 
known to seleni'e (at priaient) are at work, 
and no others We can olivlouslv do noth¬ 
ing better than tins, but future discover¬ 
ies may upset this argiimeui completely, 
as they did 1-ord Kelvin's Sis'ond, we are 
setting a limit only to the age of the 
aarlh'H rrvul If as many astronomers 
think, the planets wer*' form(>d at some 
remote ixTbsl by some huge eruption 
from (he sun. mcHsloniHl bv the passage 
of another star close to It, the date we 
are attempting to fix mav be Identified 
with that of this giant catastrophe 
Wlial haptienetl to the matter whlfh was 
later to comiwise the earth, while It was 
still a part of the snn, he would Imlecvl lie 
a bold man who would define There may 
lie stlfl heavier atoms in the snn, which 
break down and form nranlnra Or per- 
liaiis It mav be that under the enormous 
temisratures ami pressures that prevail 
In the sun's Interior, energy to put into 
atoms 111 some way, and heovv ones like 
uranium an> built up We pass hero be¬ 
yond the present limits of our knowledge, 
and It would not be safe to extend chains 
of similar reasoning further In the at¬ 
tempt to si't an age for tbe sun As for 
the age of the universe as a whole—If our 
little planet Is so old, what limits, even In 
Imagination, dare we set for the life of the 
vast galaxy In whleh It. and all our sys¬ 
tem, Is but a speck? 

The Heavens 

The finest part of the sky Is now In 
the south On the meridian we find 
Scorpio, the great red star Antnres 
(probably a rival of Befelguesc In real 
size) blazing at the creature’s heart, and 
the long line of the tall sweeping down 
to the hoiison and curving back to form 
the sting To the left Is .SaglttarlviB, with 
tbe little Milk Dipper Above tWs to a 
magnlfli'ent region of the Milky Way, 
full of bright star clouds, clusters, nobulse, 
and all sort* of Interostlng objects, One 
cloud, abont midway between Gamma 
Baglttarlua and I-arabda Soorpli, fairly 
rivals tbe famous cluster ^ Perseus. 



200,000,000 Square Feet of Concrete Floors 
Are Now Uiistproof and Wearproof 

The liquid chemical Lapidohth has been flushed on them and 
they are now as hard as granite. 

L-apidohth is saving millions of dollars of expense by preventing 
floor repairs and replacements and by protecting merchandise 
and machinery (bearings) from the sharp injurious concrete dust 
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seeps into the concrete and corrects the only weakness in the 
otherwise ideal floor material, concrete. It unites with the free 
lime which the water has failed 
to hydrate. It makes it as hard 
as the silicate (sand) and so the 
mass becomes granite-hard. 
Lapidohth IS the ongtnal con¬ 
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years. For old or new concrete 
floors. 
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tin- great arch of the Milky 
U’liy up t<i till' fflfitu'uni, we eoiue upon 
A(Hillii iiiifl then r^jntUB, wllli l.yrn 
Fllmve, llieii piiHNliijf the fliiller rejtloii of 
I'eplieiis W(> ri-tieli «'iiM«iopeiH low In tlie 
north I>rii<o iind t’r«ii Minor are hImfm' 
:he IMile, and T'rea Major la deseoudins 
II the northweet l.eo la alnklni; in the 
pveat, carry in>r diipHer and Saturn ndth 
lint \ iruo N well up In th(> moii(Ii\M'-I 
mil Ilootes higher TIereiileN and rorona 
ire overhead, with Oiihliichii.s and Ser 
pens filling the spaie henenth them 
The Planets 

Merenrv N im eieiiiiiK star this month, 
and 1« 'erv taiornhU pliued, eK|H‘elnlli 
ahont the time of elontration on the llih 
lie is then 2-1 liettrees east of the snn and 
the same distaner nortli of the ^•elestml 
eiinator so tliat lie reninlns alsne the horl 
7.011 until f) 1" 1’ M (This hour, liUi' all 
others III the present siimmarv Is stun 
dard lime, and not the dinllKlit sin lint 
Mirletv I He is then In the middle 
(iemlni and appears as n star of the II 
mattnltiide, evieedltiK lailli Castor a 


\ ei 


morning star draw 
1 the sun, and is m 
mnnliiK of the moi 
A M. while at 
•o slifht at ‘J o'elo 




readlh visilile 


laij 

poItJjViIIi’l'KM, u.n. 
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Is an Eye protector for Out-of-Doors people 
Made so that it fives full protection fron 
wind, dust and flying panic' 

Ing ihe ahghtaet discomfort or detracting 
from the appearance of t! 

Motonsts, Golfers, Hunters, Trap- 
Tourists and Fishermen find it adds ma¬ 
terially to the pleasures of their outings 
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Sporting Goods Establishments We will 
glsdly furnish the address of your 
Autoglas Dealer 
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uidonsath 

een wliiili murk the places where 
IllteiH feeblt through the inter- 
tween the lairtteleH whnh i om- 

I Is in Aipinrlns and fomes to Ihe 
merhllan at ') A M In the middle of the 
month Ni ptnne is in Cniicer and is an 
etenlng slur Hotting at ahont 11 P M 
'Ihe iiiiMin Is new at I A M on the ilfh, 
iM her Itrst ipiarter at 4 1’ M on the 
I'dlh, full at '■) A M on the lldlh ami In 
^ A M on the tlSth 
She Is nearest Ihe eaith on the Hlh, and 
farth(>Hl nwav on the oHnl inirlng the 
month Hbe eomes into coiijunctioii with 
VeiiiiH on the iiiornliig of the AnI. Mars 
on Ihe (tth Merenrv on the 7th, Neptune 
on the ilth. Inpiter and Satnni on the 
lllth, anil I raiiiis on the 2flth 'Ihe eon- 
jiinctlon with Venus is fnlrlv close, hut 
iH-ciirs before the pliinet has rUeii In oiir 
longilude 

The Canal Lock 

ImiKtl from page jiSS} 
degrees apart The bars are 
with beveled stops, known as 
•signed to engage one anotlmr 
le dogs miH’t It Ih liiiiHisslbli |o 
bar until the turning of n con- 
lifted fill' dog out of the 
aitrol handles meanwhile 
if iietion 'I'he advaniage 
ment is that there ih no 
possllillitv of an Ineorrect seijnenie of 
eontrol N'o handle eaii he tnrneil onl of 
Its proper order, so that the operator can¬ 
not inoM' handle No 4 hcforc he turns 
hnnillc No ;t a prois-eiling which might 
empU Ihc water out of a loi k while the 
cessel was slill in the lock chamher —Hj 

Kulph 1/OK 07)1 

Ttie Earth-Boring Machine 

{C'lrtiUnucd from page J.j.?) 
mei hanii-ullv or by grant} An Improve- 
herelofore used Is an 
urth retaining gate develoiMsl hv the 


«boie ofliclals The dlfflculty experienced 
With the s'tanilard type of anger was that 
a I'onHlderahle amount of earth would 
fall from il when ralseil from the hole. 

The siiiHid at whieh the auger ih fed Is. 
of (S>iirs<‘, dependent upon the nature of 
the soil A hole six feet deep, twenty-two 
Inches In dliimelei, can Im‘ IhiuhI on an 
acerage of seien minutes, eoiislderlng nil 
iBlfwes of soil For hard pan, the auger 
miisl he turned slowly to prevent the cut¬ 
ting edges of the anger from iM-lng hiimcd 
in he said here that Ihe cutting tslges 
replaeealilc, w hh h fact lengtheilH the 
of the anger These cniting edges, 
two In number, are placed at an angle 
as Is found In a standard twist drill. 

The Surveying Searchlight 

(('o/itiniiifl from pagi 
eHtnblishiiig neenriite gisigraphlcal ivihI- 
tloiiH Certiiln points convenlentlj dls- 
trlbiiteil over the Fnltisl States are lo-| 
ented iiHtrouomicnllv with exactness, and 
from these poIntH are determined other 
positions, for liiHlanee In the survey of 
II eltv lot or farm Geographical positions 
an' determined hv the triangulatbm 
melhisl, that Is, three iHiliits whii'h are ae- 
cessihle and visible from eai h other are 
selecled lo fonn the lorners of a triangle 
'Phe angles of the latter, freguenth ex¬ 
tending from 1(1 to Idfi miles In order to 
he meiisimvl haie their loiiiers renderisi 
Mslble to the obsiTMT 

Sunlight is an ally when a tnirror re 
(iei ts (he rins. In surveying Not all days 
are favorisl y\ith Niinsliine. fog and smoke 
fr<s|uently interrupting (he o|MTatlons of 

(tons are llkewisi- Komellmes to be de 
Hired Heme (he puiposes of the signal 
lamp, yyhiih In adilltloii to retleeting an 
intense light. Is ]>ortahle, a factor to Im 
aiipris'iateil yyhen siiryevors tray el afoot 
and (siiiyey (heir hiirdens in pai'k horse 
fashion 'Pile new lamp ftineflons when 
connected with a hniterv of tlins- dry 
cells, whereas Its prislis-essor fisl from a 
series of six and (onsuini'il power some¬ 
what extriiy agnntly 

'Phe Inyentor, la designing the llght- 
ri'fleetlng oiKIlt, reeognl/.ed the prliu’ipie 
that the tlluinent shonhl he (omenlraUsl 
yylthin the Hiimllest possible rmlins in 
ordei to, when placed In exact foins yylth 
(lie parabolle rellei tor, prislinv a beam of 
light ns nearly parallel ns p<ysHlt)le A 
liny fllainent was deennsi snrtlcient to wjp- 
ply light at a distant point the Inilh being 
HO sninll that a inrreiit of six-tenths of 
an nm|H>n' Is ndeipiate to yiehl an aiipar- 
eiit Imam eandletiower of 17,'VlO at a dls 
tnnci* of KHl feet 'Phe current consumji- 
tion Is apiiroximnteh two watts 

Is Your Watch Accurate? 

(fontiHHCd from pagr 
ing under iHlioratory ohservations for 
rate In the positions and at three temper- 
atn res 

The rate of any watch Is largely Influ- 
enceil h\ two factors, the isisltlon in 
whl< h the timepiece Is running and the 
temperature The Hnrenii of Standards 
railroad pre< Islon watih lest particularly 
emphiislzi-s adjustment for satisfactory 
running In different positions During tJie 
H) dnv test the rate of the timepleeg^ls 
deteriiilnei! in l|ye iMialtlons and three 
(eiiiia'ratiires 'I'he performnnee nf the 
watch IS determined aieording to threi' 
iriterloiiH, two of yvhich apply to position, 
and one each to temperature, reeoyery (re- 
peatahlllty ), and regulation I 

'Phe luliiiuiiim risiulremeut of the Gov-' 
eminent test Is about on an equal to the 
average new railroad watih If the per j 
foimunce of tlie timeiilis-e meets the re 
(|Uiremeiits, the Itiireaii of Standards 
grants a certlflente A number of maint- 
factiirers keeji lonstantly on haiai a 
supply of these timepieces mrllftixl by the 
Government, Such eertlflcatwl watches 
may Ik* obtained for slight additional cost 
and are snltahle timekeepers for those 
desiring accurate timepieces. 
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EINSTElN^S 

THEORIES 

of Relativity and 
Gravitation 

■ 

Do you understand 
RELATIVITY 
and GRAVITATION? 


—the theories worked out by 
Einstein that all the world is 
discussing? 

Gain a good understanding of 
this intensely interesting sub¬ 
ject from the new book. 

Compiled from the best mate¬ 
rial submitted by 300 authors 
in the competition for the Eu¬ 
gene Higgins Prize of $6,000, 
and edited by J. Malcolm Bird. 
It reads like the work of one 
author, yet contains a breadth 
of vision and range of view¬ 
point impossible for one au¬ 
thor to attain. At all bo<dt- 
sellers. 

360 pages, 12 mo. 

$2.00 net; by mail $2.15 
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The technical knowledge that comes 
to you from SICF* engineers is 



as it is the sum of the data gathered by HKF 
organizations in all industrial countries. 

Because every effort is made to assure 
the most satisfactory use of products 
marked SKF we welcome requests 
for information concerning their 
proper application and maintenance. 

Manufacturers should feel that this 
technical knowledge is always avail¬ 
able. You are urged to use it freely 
without any sense of obligation. 
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This fund of engineering information 
we bring to the fabrication of all prod¬ 
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Shallow-drmft steamer ‘'Anninff,” 


The Vangtae Shallow-Draft Steamer “Anning” 

T he Yniifftso Kiaiiff In uddltlon to \wing one of tlie 
lonifesl rivers In the ^Mirld Is reumrkahle In Is'lng 
ilie only artery cKinuwtlnir the lln>^lll<•e of Hiti'htiHii 
alth the outer world, ex(vpt for foot trulls which in 
liliKVH pass throiish dlffleuil (siniitrv nnd >oer ht)(h 
luoiintalus The province of .SsMylnnin, known In Chinese 
lilstory as '‘Nfiture’s Treasure Mouse, 1ms tin estl- 
iimtcd |K)tiiilatlou of alHUU tlO to 70 nillllon iwople, so 
lliut the provision of an ade(|iiate sleaumhlp serviie 
III this river Is of very irreat Iniisirtanee 
On the lower renehes onllimij sieaniers of eonsid 
THlde alse can navlKate as far as IdmiiK, a distant e 
if alxjut 1,100 tulles from the mouth Alsne Idiantt, 
However, the csiudltlons are tstnsklerahlv dmiifttsl, the 
river between that town and ChunttklnK imsslnp throuKh 
niKKcd monntaln defiles, whert> the deiith of wntei 
lantfes from fl to 00 fathoms ut the low level of wiiitei 
The niplds, whlrltssils, “ImiIIs,'’ "freshets” and othei 
[ibeuamenn peculiar to this rher, eonildnetl wKli Itsal 
lot's and shlftluK shoals, render nH>lKntiou more illtll 
nlf than In almost any other imrt of the world, and 
all for a veesel having shallow draft iimiielllnt! uia 
■hlnery of ahnonuolly hiah |iow'ei, k<ms1 steerioK tniia 
duties, reliability nnd sijeelal aniinneiiieiits for warp 
ins or haullntt over a rajdd 
In 191.1 the "Hhn-Hnn ’ was csmstrueled by Messis 


Tb(‘ ■ Annintt' I' an almost exad leiieat of the 
•Shn bun' lint einiMsIles several linpriweuients which 
hn\e lieen Introdneisl suite tbijt \essel was linllt Her 
lentrth iiM-iall is IlNl led. Iieam .Ho fisd ami the tli-pili 
inoldisl to nniin ilei k s leet Tlie hull is dh tiled Inio 
nineteen tsinipiirtments liy transversi and l(mi;ilmlinal 
linlklieads, anil wnleKljilit dmirs aie lillnl to Hie 
lilliiki I linikheiids 'I here are four di < ks the main 
ilrek, nj»|M.| dei k, boiii disk and iiwniin; dei k 

'I hi III 1 oiuiiiislalIon for Kliroismii and ttrst-dass 
Chinese piissinueis is on ihi“ Isial ih i k Un tlie upper 
disk ale msomnioil.iied the ottlis'rs anil leeond dass 
Chinese passtsmers 


mess plais- loi 14 looks and Isos 
Tlie M ssel IN llk'hl'sl tliroiiKlionl h 
riiere aie "i sepiiiiiie holds for earKi 
Iiipneltx of tIi.lSKI (iibli feet, which i 
a deadw'i'lKln I iipm iti of nlsnit ^(iO 


to ninluate nndis liei own powoi l.iii 
fitted on ihe lieilldtis' for liniis’iiik' in tho 
bollards and f iirloiiils uri iirranifisl 


sluiusl fill traiisiiiln his' tin' liiiui iiower will 
eiii'iiies iloMlop '1 lio\ woik III I Illinois llttisl 
after end with the Yarrow lUUoniatu llap, wh 
erution is as follows 

ItefiTniitf 111 the line draw mi's, in l''ii; I is 
Ihe oidliiarv siiew (iiomd \issd l!v iiieims 


oil .1 solid < oluiiiii 1 
draft of (ho vessel i 
the HmsI sloping p 
Would exieiid at tli 


roMscsi liv lomliiiir more I 
if the timnol sliiiwn in 
lor Olid 1 oiisidonilih liol 


Fig. 1. Old style of tunnel. FIrs. 2 and 3, i 


style with hlneed flap, which adjusls itself to the draft of the vessel 
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Aerial Radio Protection 

1 1’ tho Kliookiiin nlri)lHi)(‘ dlnnKter noar MorKantovrii 
Maryland, (in 1 iccdratldn I'ay rasults In tlia cstab- 
llMlimont of a Koyornmaniul radio si'rvico foi the 
liroltK'llon of tllors 1 liroii>:liout tlir louiitty, Ilia iommi 
\ lctluiH of tlio diMislor -will not lone died In vain In 
all iirotialiiiit.v (Iio fatal i raali la to lit' atfniiiitod not to 
tin' lillot or to till' niaolilni', lait to the yycuUioi 'I'lie 
idiot wna an oxiiorloiui'd and nlilo man, llio inndilno 
was vorv atalile—a iioliif on wtiloh tlic nrllor la ontltlcd 
to spank, liavtiiK made a trip in I tie ‘‘Maitlo" dnrtuK 
vi'hU'h Ilia most prodominanl linprossloii was of Us (treat 
stittdllt,v Flirttiormoro, the fail tlial fli»» ma<lilne Hits 
10 larry soiiio dlsilnttiilsUed passeui'eis lendeis ii i^'r 
trill tlint, for tbis trip il had linen tlioroui;lil.\ oteiliaulpii 
and Inspected In Arun nici lianii s At tliepiesent writ 
iliK It seems fairly eertaln that the pilot, heeiiiiM' of the 
ilmnderstorm, was niaklnu a Iniidimj when he was 
Minslit in some down riishlnc hodv of nli that dashed 
the uiuehilie, nose first, fo tlu‘ (tiiaiiid while It was one 
oi two hnmlrisl fei't ahove the (‘tilth Had the mni liine 
hei'ii 1,000 or l.riOf) feet lip, It would haye been possible 
for the pilot, (Won in those dlstnilHsl conditions, to 
have righted tlie machine and flown It out of the 
area einered In the eleetrhal storm 

It has liwn sii(;i;(‘sl('(l that the inadilne was cnuifht 
on the forward (rest ol what niictil he called a yyityc 
hllloyv or hreaker, and home to eailh Just as a tisher 
man's skiff Is ihroyyii down and cr.isht‘(l upon the headi 
hy a breaking bllhnv In a gieat s, a storm Ibis Is al 
toKetUer possible Something of tills elTeit imiy be si'cii 
oecnsiiinalh. In an advandtig elediienl stoim cloud, 
when the black masses of ynpor (uil mer and are 
burbsl violently doyviiyyaid, lery niiidi In the fashion 
of a big wave breaking nUne a bin or uism a 
sloping shoi(‘ I'mler siii li (ondilions tli > eleyatois and 
ailerons are renderi'd inipoli'iit, and, should the ina 
1 bine 1 k‘ flying willi the slmni she yyoiild tie eniight 
and rolled o\er, nose llrst in llii fashion descrllied hy a 
niiiii who witnessed the reiviit disaster 

I’he oliylous moral of this tnigish is (hat aircraft, 
big nr little, should tieyer go np when sforiiiK are lotiilly 
luiniinent, or trayet's(> aerial routes on yvhh h the nt- 
nios)ilierli conditions me threatening Ohrloiislv the 
only' way to ohtaln siiih seiiint.y Is to (irovide for lb' 
yvlde and Inuirlv dlss(‘mltmtlon to air stations through¬ 
out the country of full meteorological data 

'I'he National Advisory roinmlltee foi Ai'i’iiiiauth s 
has reeomniemUsl the estnhlishinent of a hiireaii of 
aeronautics in the 1 )e|iartlnent of (bimmerce What¬ 
ever diylshm of opinion there mnv Ik’ as to the reor¬ 
ganization of the Arinv and Ninv into one iinltiKl Air 
SCM lee, Iheic ( an he no |y'o opinions Iis In the advlsa 
hllity of forming a (lovernmeiit Biirean of this or 
ttluiilar eliaraeler, whose dntv It shall he to furnish nil 
avlafois ntid all the landing grounds with full Informa¬ 
tion IIS to meteorological (onditious that affect aerial 
travel This data (oilld he dlsinitdied h.y radio or 
telephone This nioveineiif should secure unanimous 
and sjieedv aiHon on the part of ('(ingress 


"M 


War by Annihilation 

U ClIAIUMAN the ('liemical 
l( e has disKweied a luiuld 


Warfare Serv- 
apiiroximately 
uiiplled to any 
death Muih 
pops from the 


Ihpild, cause very severe, slow healing hums" 

If the rend(‘r applh's to the (ioyeminent Printing 
(Ifllee Ilf Washlngtoii, he (an get therefrom a copy of 
the lIcMilngs at the Third Session of the House Naval 


Affairs Committee, and he yvlll find then; that the 
yvords above (juotwl form iwrt of a staieiiient by Mr 
Hiadiier, Chief of Ileneareb of the Cheinieul Warfare 
Service Mr Bradner goes on to rewind the Committee 
that lh(» tVorld War shoyyed it to be ixisslble for an 
airplane to flj yvithin a Imndrwl fet't of eneniv troops 
and maehlne-gun them wllb inunuiiUv, and he goes 
on to state that If, lnst(*ad of carrying machine guns, 
the attacking jilniies yyere e(piipp(Ml to carry a tank of 
tills Ihiuld (I.eyyisite) foi dls( hiirge from nozzles slml- 
l.ir to the ordinary strwt sprinkler. It would full like 
rain killing eyervlhlng in its path 

Tlieii lie lieiomes more spetilic and tells us that one 
plane, eairyliig tyvo tons ol the llijuid. could mver a 
slretih of eoiintry UK) fei-t yyide by seyen miles long In 
one lri|). and that It iiaild spray doyyn enough of the 
Ihpiid gas to kill ey(>ry man in that urea simply by the 
action of the gas uisiii the skin Then, a little later, 
he lii'(omes rr(‘ii more spedlh and tells us that, during 
tile Argonne offeiisiye, the entire First American Army 
of a mllllim ami a (luarlei men occupied an area of 
ii|i|iro.\lmiitelv 40 kllometeis long by 20 kilometers wide 
11 be goes on to saj, (Jeimaii} bad piissi'saed 4(KK) tons 
of tills uiiiterlal and, sin, 'fio plauea proiierlj e(iuipped 
for spiinliig, onr entUe I’list Army would have lipen 
iiiiiiihllnt(‘d In from ten to Iwelyp hours 

already jiossess at the Abeideeii Proving Orimnd a 
huge poison-gas factory (I'.dgewiHHl) which was cupa 
ble, at the nrnilstico, of pKnladiig 200 tons of gas per 
dii.y, and it yyould lie a slniple matter by enlargcnnent 
iiiid dupliiiitlon to put tills (onntry In a position where 
It lould prodiue .seyeral thousand Ions of gas for the 
siipplj of our armies, and kei'p the siippl} going In 
dellnitidy Yes, the future war yylll he so horrible us 
to make the Inli* war restful by (smipartson Short 
as It yvlll Inivltnbly be. It yyill last long enough to wipe 
out niankind at a late wlibli will turn muiij a nourish 
mg capital Into a deseriisl yillage, and many a fair 
eampagna Into a Sahara of lifeless desolation—for tbis 
gas. remember, is as fatal to ycgetnilon as to liumnii 
life 

All this talk, how oyer, ahout the polsoii-gus war of 
the future Is liased on yvhat yye dare to helleve Is an 
iillogether unwarnintahle assiimpflon. namely, that the 
deyll's oyyii dlsregaid of the liumanUiinnu layys of war 
iiiltiiitid hy the (icriuans at 1 tires. Is to be acceiiti'tl and 
liimtjsed by the woild fii huge If, in flic fortheommg 
iiieelmgs on disiimiauiciit, oi of the suggested "Assocln- 
lioii of Nations," or the l.i'ague oi wliatiiot, U be 
Hieepled tbal jHdson gas w.iifare Is lawful, we dare to 
belleye that tills sanction yylll bo gUen In the face of 
tli(‘ protest of that uiidoubtislly largi- majority of 
men, \yho belleyi- limt lioiioi dilyalr.y and liuman Kind 
ness are not (piUe dead in our midst, and that rh(‘ 
iiioiisirous horror of Hie lirsi gas attai h at Ypies 
sliimld not be the yardslhk bv wbldi we measure our 
liitilre rallltarv eolldnct 

If has been urged that (he fns* use of gas yylll make 
fiituie wais so frightful that no nation will dare to 
pioyoke a eoiitlh t The iiiisyyei to that assum|>tlon Is 
that, in lh( past, the deielopmeiit of ik'W yveapons of 

from iiishliig Into war 

The Price of Fame 

A MIOIHCAN eiiteriirlse has always lK>en a source of 
luide to Anierleaiis, and nowhere is U better 
,e\empllflpd than in American tiewspaperdom 
The lengths to whhh the gatlicrers of the dully n(‘ws 
yylll go to Bi'ciire or to mold a "heat" aie proyerliiul 
If these methods yyi'ie a|iplied yvilh discrimination, all 
would he well, but tliei are not applied yvltli (llscrlml- 
iiiUtoii 'I be same gmieinl longli and ri'ad.y procislnre Is 
(‘iiijiloyed In getting Inside the police lines to ('oyer a 
hlg fire or a big erinie, and in seeking an Inteivlew 
with the celebrity of the current hour When this 
cclelirlty happens to be a principal in a sensallonal 
case, this Is all very well Hut there are those who are 
In the public eye in a different capacltv, who ought to 
haye some rights In the preseiii'o of the rejsirter and 
the eaiuern man yet to yyhom Biich rights are rnth- 
lessly denied 

A caw' In point is that of Mme. Curie Her visit 
to America to receive her gift of radium might have 
lieon an nnalloved pleasure and a loneh-needed holiday 


Instead of this It has been nmd^ largely through the 
efforts of the American press, a (smtlnuous nlghtmar*. 
A (llsilngulBhed guest must expect to* be me! on arrival 
ill AtnerleH by a delegation of newspaper niftn, and 
may lie supposed to have prepared for this meeting A 
eoming-off party at the dock, prefaced by such preimra- 
tion, would be to any reasonable visitor a pleasure 
rather than n pain But the ylsltor will learn, before 
be lias been twenty -four hours on our soil, that this la 
but a taste of what Is to come. He will find his hotel 
crowded at all hours, day and night, with plcOire-takers 
and lntprvlcyy.»e(‘kers who never sleep—or who are ro- 
lilats'd by others as fast as they succumb to fiitl(fue 
(Jo where he will, do what he can, he Is dogged by 
these jiests, for whom the most emphatic "No" is 
merely the signal for renewed attack 

'Hie program mapped out for the discoverer of ra 
(Hum was Itself a severe one, involving mueh traveling 
about in a liiirry, much public nppearanco, much formal 
(iitertiilnment. This yvas part of the program. But we 
have no doubt that the good ladv suiiposed that after 
her first reception on landing, the demands of our 
press would be anti8fi(Hl bv her appearances in public, 
yylth an m'oasional prt'pBisMl statement for the entire 
(iress Instead of this, she Is Hterully bi'slegixl In 
every stopiilng place by an army of siieelal writers 
wjio want iiletures, pictures, picturc-s, and Interv'iews, 
interviews. Interviews, on eyery subje(i under tho sun 
-those on which Mme ('iiih' Is no authority as well 
as those on which she is This, tie It understood, Is 
"human interest stuff" Anil It g(s‘s without saying 
that (‘Very applicant must have nothing less than a 
siK'dal. o\(iusl\(‘ and personal encounter with the 
great lady, yvltli full permlstdon to ask any nuestion 
and any niimticr of questions desired, The result of 
this is, with not tile slighlest exaggeration, that Mme 
Curie has been himnil(‘(l to an extent that has Uniierlled 
her h(‘Hlth, made It necessary for ber to keep the 
strictest seeliision, and forced her to arrange for an 
Immediate swlllng on cniergi‘nce 

Professor Klnsteln lias had much the same experi- 
eii(s‘ He came to this country In the interf^sts of Zion 
lie must have renllz,od that It Is only through rela¬ 
tivity that his name and suiiport are of value, so he 
must have exi>erted to talk about relativity as well 
ns about Zion But whi're In the ease of Mme Curie 
ey(‘ry subject under the sun was set out, Einstein found 
It impossible to 8p(‘ak tlirmigh the iii‘Vi spapers on 
anything but relativity After talking for hours to the 
iiewHpuper men, (‘yervthlng he said ahout Zion was 
ruthlessly sujipressed, every ehuii(S‘ word whli’h his 
artful inierviewers could wring out of him on r(‘la- 
ilvlty was strung out Into n )iarngrapli. And every 
tiling he was representi'd as saying Is said better In his 
biKik’ This single oxiierieiiee vius enough for Einstein , 
after It he met no reporters, and bis only eontaet yvltli 
the piess WHS through prepared statements—a program 
made possible bv the large and etllclenl organization In 
whose hands lie was Our good friend I.>r, Adams of 
ITIiie(‘t(m WHS not so fortunate, the week which Ein¬ 
stein silent at New .lersey's »(*Ht of learning lu* sjient 
111 the woods on his horse, eluding the reportorlnl hordes 
yyho sought to get oul of him what they couldn’t get out 
of Einstein 

Our own ntteuthm has b<H‘n attracted to this sltiiu- 
tloii, yve muv as yvell eonfess, Ihnmgh our having been 
made the vicarious reteptaele for the wrath and disgust 
of the two dlstlnguishisl foreigners We couldn t gel 
an lntervi(‘W with Einstein tmeniise we didn't go out to 
meet him In an airplane, but wnltisl until he had go, 
decently settled lii this (smntry—iind incidentally until 
he had had Ids fill of AmericHii Interviewers We 
(ouldii't g«t an Interview with Mme (Turie liecauw we 
tried to lie similarly considerate, tiecnusc we waited 
until oiir eiiteriirlsing coutempomrlca had got her views 
on woman'', suffrage, and the League of Nations, and 
(irohlbltlon, and the place of woman In the home, and 
had worn her down to a point where It was a physical 
ImiMiHsliilllty for her to tie seen. We shall know hotter 
how to conduct such business when next a foreign 
m-lentlsl of note sails for our shores In the Bjcantlme, 
is it too much to hope that our newspapers will make It 
possible for the next celebrity from abroad to take 
home a pleasant Impression of the United States; and 
that in time they will evwi go mo far as to draw a 
reasonable line ts»twoen what Is news and what Is not? 
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A^eiaobU* 

BUt«r Poor tn Franes/^-Acoordlng to 

the iin«eat ontlook, aiotar car maaufaotarers In France 
will IMTO little tnurfwae until trade generally U on lt« 
way toward recovery. Meanwhile Anna are finding It 
difficult to ttde over the crlals. Some are drifting Into 
new field*; one ia making machinery for contractora 
and marine ’froric, another la hoping to secure a govern¬ 
ment order for gasoline locomotives. 

Preserving Rubber Hoee Connectiens.—^The rubber 
^ose connection between the radiator and the cylinder 
Jacket outlet and the pump connectlona should be cov¬ 
ered with shellac at Intervals to keep them waterproof 
and also Impervious to the oil and grease that are 
inevitable around an engine Oil and grease have u ten¬ 
dency to. disintegrate and rot the rubber, but shellac 
prevents these materials from working Into the ruhhi'r 

Preventing Theft of Radiator Capm—As an outcome 
of frequent thefts of motometors and radiator caps, an 
accessories manufacturing company Is putting on the 
market a new cap that is looked In jilaco by an eight 
tumbler lock with over one thousand key changes and 
no master key, precluding the possibility of profes¬ 
sional thieves being provided with one or a set of 
keys to fit It. The action of the lock forces a banlouod 
steel bolt Into a slot In the adapter ring, which is 
secured to the radiator neck by three cup point set 
screws, seated from Inside the ring These screws are 
forced tightly Into the inside of the neck by moans of 
an “L” wrench furnished with the cap The adapter 
fits all radiators with screw caps except a few with 
cai>s of abnormal else. 

New Air Fitter Haa Seif-Clsaning Features.—An 
air cleaner In which felt Is usial as a filtering nie<llum 
has recently been placed on the market The device 
consists of a cylindrical, iterfornted shell, Into which 
is fitted an elongated spider formed of wire screen and 
lovered with felt The central portion of the spider 
communicates with a central tube, through which tbe 
clean air entering the cartiuretor flows The felt- 
covered surface spider la said to have an area of over 
.VX) sqnare Inches The area of the Inlet holes being 
large, tbe entering velocity of the air Is low and con- 
siHjuently the larger partlclob of dust are allowed to 
settle out iHifore tbe air passes through the felt. It Is 
claimed that the air entering the cleaner d<a‘s not 
strike directly upon the tutoring material and that the 
(lust which collects on the surface of the felt is sUnkeu 
off by the vibration of the vehicle on which the cleaner 
Is used. The dust shaken loose drops out of the shell 
through boles In the base 

Kerosene Not Always an Economical Fuel. — De¬ 
spite Its lower coat, kerosene Is not a cheaiter fuel tUau 
KHHOllne unless great care is taken In the dc-slgn of 
the engine using It In stationary gasollnc-cugine prac¬ 
tice It has long l>e«n the rule to figure on a consump¬ 
tion of one gallon per llbhour day i>er horseiwwer, 
which is e<iulvalent to 10 horseiKiwer-hours per gallon 
Oonsiderably liettcr results are p<Malhle under specially 
iHVorable conditions. Hut in a trial of tractors at 
I.Incoln, Neb, tbe average of slxty-flve tractors tested 
was only 4.r) borsepower-hours p<T gallon There Is Just 
as much energy in a gallon of kerosene as there Is in 
a gallon of aviation gasoline, slightly more. In fact 
'I'hat tbe fuel economy of tractors Is only nliout .'iO 
tier cent that of fairly large stationary g^a(lllne^)nglne8 
is due chiefly to two causes I.s)w compression must be 
used with the kerosene to prevent knocking, and a good 
deal of the kerosene either passes through the engine 
unbumed or else bums so late In the i)ower stroke that 
practically none of the heat of comhustlou can he turned 
Into useful work 

Metal Truck Bodies,—For some reason, metal con¬ 
struction has not made as much progress to date In 
connection with truck bodies as with passenger bodies, 
although the service conditions In truck work are much 
more severe. There has recently appeared on the mar¬ 
ket nn all-metal truck bpdy made In Kansas City, In the 
production of which the electric welding process plays 
an Important part. The body Is practically one piece, 
for the Individual parte are welded together electrically 
The longitudinal sills and cross sills are formed into a 
glrder-Hke structure and provide a rigid, bed to which 
the body Itself Is welded. This construction produces a 
'•ody with a smooth Interior, which Is an advantage 
when banling clay and similar materials, as there Is 
then very little tendency for the load to adhere to the 
l>ody when tl»e latter la tilted. Another feature la the 
double acting tail-gate which can bo opened either from 
Uie bottbm W the top. When opened from the top the 
two cotter ptna are removed with a minimum of time 
and effort, and the (gening may then be regulated by 
the adjusting chain. 


Astronomy 

Oianges in (he Crab Nebula—Dr V. M. Slipher, of 
tbe Dowell Observatory, reports that changes in tbe 
Btnicture of tl»e Crab nebula in Taurus have been de¬ 
tected by Igimpland on negatives taken with the 40-inch 
ijowell reflector. These observations are based on ex¬ 
aminations of 15 photographs covering an Interval of 
eight years 

Astronomical Postcards.—^Picture postcards present¬ 
ing charts or views of celestial objects are now Issued 
by at least two publlsherN In Oermnnt . \lz, the Verlog 
fUr Technlk nnd Wlrtscluift, of Naumburg, and Henry 
Grand, of Hamburg-Allnihlstedt In the latter case 
they Inelude star maps for the twelve mouths of the 
year, vlew-s of the moon, and pictures of netmla' and 
star clusters. 

Sunspots in 1920.—The last maximum of sunspots 
was In 1017 During 1020 ^lottedness eontluutsl to de¬ 
cline, the mean dally spot area for the veiir being about 
7(X) mllllontbs of the smi’s visible hemlspbore, or half 
of that of 1017 On a few occasions, especially during 
August, the solar disk was jiractlenlly free from siaits. 
while on some days In .Tanuary and March the total 
8iH»tte<l area was more than 2,500 millionths 

A Municipal Observatory..—The city of Des Moines 
has rts-eiilly aispilred a municipal astronomical ob¬ 
servatory The city louncll voted bonds for Its erec¬ 
tion nnd provided n site In a park, while Drake Uni 
versitv agnssi to equip the building with an 8Vi-lnch 
telescope and other apparatus and to take charge of 
and man the establishment. The observatory, which 
Is admirable fruui ur nivhltectural standpoint, Is open 
to the public at least two evenings a week and one 
afternoon. 

Completion of the Hooker Teleacope.—Dr Hale’s 
last iiniiiinl report, ns director of Mount Wilson Oh- 
w-rvotorv, states that with the eompletion of the ob¬ 
serving platforms at the principal and Casnegruintun 
foi'l and the instnllatlon of the constant-temperature 
tentrol system for the KXi-lr.ch mirror, the great Hisiker 
fGles<>ope—the largest in the world—is now essentiallv 
cvimplete, though "work on Its accessory Instruments 
will ls« coullnued as long as new and promising devices 
are In view " 

Proposed Publication of Star Charts.—The Amer¬ 
ican Association of Vnrltihlc Star Observers is planning 
to supply Its mentls-rs nnd others with sets of photo¬ 
graphic reprisluctloiiH nf tlie charts of the Honn Durth- 
mustening, provldeil enough siibsiTlherK enu he oh 
tiilnisl at $1(1 a set i'ho complete wt wMIl Include C4 
charts, npproximulelj K bj in luibes in slxo Further 
Informatloti on this snble<-t and a sample ehnrt can Ih' 
obtained from Mr D H Pickering, 171 South Burnett 
St, Hast Orange, N' .7 

Lunar Zodiacal Light?—Dr. W E Glanvitic, of 
Solomons Md, n-iMirw to the British Astronomical 
Assoc lalloii that on ^l■b 21, lOKJ, he made n Mucessful 
observation of the "nioon's r^xllncal light,’ reporlt-d by 
.loiies anil other obsc-rvers At the time of oliscrvnllon 
the gcgeiisi hein showed on the ecliptic Al 8 l.'i a dis¬ 
tinct liimliiosltv, faiMler than the sun's r.sliacal light 
hut 111 the usual shape of the latter whcMi near the 
horlKon, was visible from the moonrlse point (over 
Chesaiieiikc Bay), reacblng tbe southern Ixiundory of 
Leo up to the gegonse lieln, which bis.ime commingled 
with tile light The Iiinilno»lty persisted until moonrlse 
nt 8 40 Mr Gavin Hums, director of the aurora nnd 
sKHliacal light section of the BAA. rciuarka on this 
observation "As Hie light of the full mcMin Is only 
about one-mllllouth Ibe intensltv of siinlight, It Is dlfll- 
eull to lielleve Hint tbi' phenomenon described tun be 
due to the light of the* moon " 

Minor Planets In 1920.—Thirty-nine minor planets 
were dlsmvered in li»2(), of which 10 were dlscoveretl by 
K Itcinmntb, of the Kdiilgstuhl Ohservatory, Heldel- 
biirg, and the rest ii\ Dr Baade, Hamburg, Messrs 
Gouuesidar and Jekbowsky. Algiers, K T A limes, 
Johannesburg, Dr Piillsn, Vienna, Professor Schwass- 
inann, Hamburg, Prof. Oomaa Sola, Barc-elona, and 
Professor Wolf. Heldelburg Planet a’J."), found by 
Oomns Sola Jan. l.S, 1920. has been named Alphonsluu. 
It was of about the ninth magnitude and was ex¬ 
tensively olwerved for four months The object 1020 
HZ, found by Baade Get 31, has an orbit cjf u cometary 
character. Tbe perihelion is near the orliit of Mars 
and tbe aphelion near that of Saturn, while the Inoli 
nation is very large It showa no neluilous envelope 
on plates taken with nn exitoaurc of half nn hour, so 
that It la difficult to apply the name "comet” to It 
Planets 469 Argentina and 583 Clotilda, which had been 
missing for some years, were recovered In 1920. Planet 
99 • Dike gave evidence of variability of light The 
Trojan planets Heet<»r and Nestor were observed by 
Dr Bsade In March, 1920. 


Aeronautics 

A Parachnie Record. — To Lieut Arthur Hamilton 
of the U, S. Army, goes the record for parachute 
Jiimjis, for he recently left an airplane at a height of 
24,400 feet and drifted eight miles liefore touching the 
ground He Is said to have fallen asleep from cold 
during part of his descent 

The Schneider Giant is referred to in a recent issue 
of /.'Hr ns a biplane of some KHI fc'ot spread, which 
will weigh nlaiut eiglit tuns This Freni li nineblne will 
be eipiliiiHsI with four 4(H)dinrNepower niotura iirrnngeil 
in two tandi'in pairs Hut the rcnl feature of novelty 
IS that this plane bus Imcii designed to carry a H-luch 
cannon 

Advantages of Thick Wings.—During a visit to the 
Junker fnctorv at Dessau. Professor Jnnkors, In (lem- 
oiistruling bis metbisl of obtaining wind tunnel lesnlts. 
drew ntteutloii, while discussing the exisTiiuentnl re¬ 
sults of "tbkk" wing se< lions, to tbe fact that the 
employment of a tlili k section rehlrlrli>cl vi'ry consider¬ 
ably tbe moveuii'iit of tlic rcniter of iiri'ssure Stnle- 
inents by German "Junker" inlols to tbe i-ITc-at that tbe 
"Junker" was cxeciitionnlly sletidv in twd weather 
would seem to corroticirnte this statement. 

Fireproof Cover for Gas Tanks.—One of our lead¬ 
ing rubber coinimnii's has developed a flrejcrisif cover 
for tbe gasoline tanks of airplanes, which has l»-en 
accepted by the Oovomment for use on isimbat and 
mall plane's The cover was di'slginsi primarily fot 
combat airplniies for protection against Incendiary 
bullets and Is not only flri'prcsif but leakproof and 
crashproof as well 'J'lie cover consists of a sheet of 
soft blit very lough rubbi'r, one half Inch thick, laid 
on several idle's of high grade' eoltoii fabric' The rublicr 
Is applied nc'xt to Ibe lank In tests, It was found that 
when the gasoline tank Is pniic'tnnsi, the' rtildier Im¬ 
mediately dosed till' hole and stopped the leak 

Italy’s Zeppelin Experience has not been an alto¬ 
gether happi one II upia'urslbat the "l.-tll", which was 
safely delUiTod by a Gc'rman tn'w to Italv, In acioril- 
iiiu'c witli till' terms of tlii' Peace Tri'atv, lias sustained 
siuh dniiiagi' lliat It will have to bi' broken up y'ur- 
tliermorc, it atipc'ars that while in a trial flight, owing 
to an iini'xplulued failure of the st(.H'ring-genr when 
landing, Hie airsliip snstaini'd a c'ciiisidc'rable aiiioiiiil 
of atnictnral diiiiiagi', tlirei' nic'uibi'rs of the Italian 
crew being kllb'd nnd sc'veral others severi'lv Injured 
The Italian aiilliorltles applied to (ieriiiaii acrouantlcnl 
engnic'c'rs for extra parts and technical sc'rvic'es, but 
were refuse'll help of any kind Hence Italy has decided 
that till' "1.(11" bad Is'st bc' scraptw'd 

Pullman Air Service.—The Royal Dutch Air Service, 
which Is a private eiiti'riirlsc' null'd b> the Diileb (liiv- 
ernuic'iit has cimiiueiii'isl ojceratlug u luxurious alrploiu' 
service' betvvi'C'ii Ciovdon (near l.onclonl, Kngbmd, and 
Initch c IHes Tbc'se flying "Pnllmnns jirovldo softly 
eiiHliioni'il armchairs, with writing table's for each pas- 
sengei, anil tbc' interiors of tbi' cars arc' littevl with 
satiiiwiHiil iiunels mirrors and so on The arraiigx'- 
ments iiii Inclc' one cleiairture cadi day from (''rovdon 
at 10 A M . hailing al Uolti-rdam for 15 mliinti'S, and 
coiitiniiiiig to Amsterdam The fare from Crojdon to 
Amsterdam is £1(1 Ills Between tbi' latter place and 
Co|M.'iibngen air c oiiiii'ctlons arc provided The through 
fare to ('oi>enhagi'n Is £34 (Is 

Sewn Plywood.—In England there has recently ap- 
liearcsl a sihs lal plvwocsl umterlal for aircraft con- 
si nutli.n Tills material, we are told, must not tie 
I oiifonndevi with ordluurv iilywood, for It Is sometliliig 
infinitely superior U Is a suiier-pljwcsMl, so claims 
Its mannfactnri'r, which Is netunlly sewn together The 
layers art' llrsl cemented together with waterpriKif mn 
tc'riul and then slitehc'd through in iinr'illel rows about 
I'i Indies apart This givc's a rigidity and resilii'iice 
unattainable by any otbt'r iin'Uiod Weight for weight. 
It Is the Htnnigest imitc'rlnl jc'l I'volvtsl The sbects are 
made to any dc'sired siw; or sbaiie up to 8 feet wide by 
(10 feet long, and from % Inc'b to % Inch thick, thus 
ellraluating waste In the conversion 

The Navy Design Competition,—In the first open 
ninilane di'sign eomiietltion to be eonducted by the 
Navy Deiinrtmeut ftvi' ili'slgns for a new tyia* of naval 
plaup have Iks'ii aeeeptv'd on preliminary examination 
out of forty Nubmltti'd by thirty corporations and indi¬ 
viduals, we learn from Atirial Ai/f Wrrkl}/ The coni- 
IH'tlttoii was held to develop a type of plane specially 
suited for use In s))oftlng and I'ontrol of battleship gun 
Are at sea. The Hve designs, Including one each suh- 
mltted by the Curtiss Company and the Daytoii-Wrlght 
Company, will he subjected to a final examination to 
determine the onler of merit of the best four These 
will be purchasc'd at sums ranging from $10,900 for the 
best to $.3,000 for the fourth 
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strip of animated drawing cartoon, showing the action of an automobile vacuum-feed ayatem. The "mechunigraph" employed for this film is shown bfelow 


Putting Motion Into Mechanical Drawings 

How Motion Picture Films of Hidden Mechanisms Are Made for Industrial and Educational Purposes 

By Howart^ Greene 


VV (l('\ l#o<l foi liiNtriutlng ami enlei tiUn- 
liig till' piililii, till' inotldii picture Htuiuls 
tlrHi 111 Qduptalillltv iiml llcxltilllt.v Tlie 
publU hioc liccomc riccuHtorncd to trick 
pliidiigrnphy, wIilcU Nceum to mnkc im- 
IMiH.slIilo tlilngh liiipiicn before tbeir cyea 
(lie wlldesl tllghlK of iiuaglnntloii can 
leadllv be miide realiticM - photogriipbie- 
nllv, at leant 

W blh' the fulU'Ht advimtiige lins lieeii 
taken of nil tliow" fn< llllloN of motion pli- 
tiircH in iirovldlng umusement for tiu 
inidtou(vs flint tliroiig the motion plrtiire 
liouKea, (hero hns been fur less netivltv 
than there might hnve been In mnking use 
Ilf '‘movies’' foi ediientiuiinl mid ndvor 
tiwing purposes A (ertaln eonservntism, 
where <otiservatlsm might lens! liKikisl 
fur, hua mnnifested ilv'lf, with tlu re¬ 
sult that the most potent of nil tnelhisls 
of mnking eomple\ imilli'rs Hlmplo has 
Ih'cii neglected to an nstonishing e\tenl 
Not that there arc no tiliiis made fur in- 
stnicUon nnd nd\ertlalng, it is (juite trm- 
thiit some have been produced uml (lint 
Ibev have admirnbly fultUlod their mis¬ 
sions But this simplv makes it all (he 
more a matter of wonder that the suppiv 
of (Urns of this nature Is as slender as It 
is, for the field is llniitless nnd the pos- 
sltiilltles almost liojond iinaginatioii 

I,et ns explore a little In one eorner of 
the vast field tlial will some day he com¬ 
pletely eoveied through the ngeiiev of the 
motion pliture A nianufiuturer of auto¬ 
mobiles, wc will assume, desires to get be¬ 
fore the publle the eomplete stor\ of his 
<ar Or an Institute of technology or 
some other educational Institution desires 
to make the eonstrtielion and operation of 
the automobile absolutolv clear and tin 
derslundable It is desirable to sate time ii 
knowledge nnd to create an Impresslou tl 
lusting ami neeurate and tlmt will not be 
of tedious mental dnnlgeiy How Is It to bt 



ts*h*ni*m nnil rcveminir nwluli 
icflecler* appear a* (’ The 
liriven from the ahaft ini 


the rlsht of It. A, la the electric mott 
The mareur>-vapor lampa In auitable 
mechaniirraph” la ahovrn at O A cot 
icatea number of evpoaurea made 


How the mechanigraphs are filmed by means of the animating 


be the result apparatus And I 


comprehend the nualvsis 


data siipidled The mtiklng of the pii (tire Is 
It Is a simple emuigli mutter to make, : 
wat, moving pleluies of all parts of the i 
visible It Is oiiiially simple to dismantle 
or the gearset, or am otlioi null, then to 
the various palls and, _ 


them In motion But 
make clear the uelt 
action under workl 
eondltiotis la a dllTeii 


eomnieueetl Voiir motion idetuie engineer makes it Ills husiiiess 
a the usual to sweep away thesi' dlllU iiltles, to eliminate the men- 
or that are tal drudgery and to get at once to the heart of the 
the engine, suibjeet—to show what the machine Is for. what It 
photograph roimlsts of nnd how It works when the ear Is running 


And, be It said, in doing this he takes 
upon his shoulders a task of no menu 
magnitude, which has a good deal to do 
wdtli the fact that such pictures are nor 
more c-ommon than they are 

At this St age of the jiroceerllng another 
r-onsldorutlon enters. When the motion 
picture was In its early youth any pie 
tare that nioM'd on the screen was nr 
ct'ptnble After the proverbial nine days, 
bow ever, iieople beeamo more discrlminat 
lag, they demanded—and were given- 
pictures witti an np|K>al lieyond that of 
men* moving photography Later there 
apiHmnxI the animated cartoon- the 
comic line drawing In which the charac 
ters nnd "props" moved In a more or less 
lifelike way As a novelty, this was 
popular for a time, but the novelty soon 
wore off, nnd the anlniatiHl eartoon Is fast 
giving way to pictures that, wdille still 
designated ns eartoons, have all the ear 
marks of heing motion photographs of real 
things They art' presltic-ed by highly com 
Iilt'v systems (if double exposure, rephoto 
graphing photographs nnd so on I'lie obi 
line drawing Idea has had lis day, nnd Its 
place has tamn taken by a picture that 
looks preelsel.v like what It in Intendisl 
to represent 

.So It Is with the instriietlve and edii 
catiorml mtHlutnlcnl picture In Its best 
known form It hns ta'en chletly an anl 
mated line di awing While satisfactory 
in sotne respei'fs, such a picture Is lacking 
111 the very Initiortiint element of realitv 
ir. reduction It Is « representnlloti of an Idea, rathei 

»nd sdjuat. than a iilrtiire of the thing Itself Con- 

jntcr, chain- seipiently, the present endeavor is to lii- 

coryiorate In the picture every posalblr 
stand apiiearunee of actuality And, to go back 

to tile VMctium fuel-feed ayatem, the end 
Is aceompllahod as follows' 

A drawing Is made showing the ayatem In cross 
section, taken at a point that expttsca all the working 
imrtM .Sniiarate drawings are made of all the moving 
parts, all exactly to auile and of the (xirrect form All 
the parts are painted until they lis>k fpilte real. Here 
a special kiiowhsige of tone values la highly linporUni 
The tinting and shading that make an excellent half¬ 
tone cut, for Inal mice, will often fall short of the ap 
liearauce of reality when photographinl under the 


motion-picture camera Ko 



Take, for example, the 
familiar vaeuiiin system 
for keeping the eiirbii 
rotor supplied w'llli gits 
ollne All that is visi 
ble is a little tank and 
II few pipes I-diy bate 
ib(> working parts and 
rbi'V will not work 

liad to a series of draw¬ 
ings, aiipplemeuted by 
verbal or printed expla¬ 
nations In the last 

mialvsiH the whole mat- Parts of vacuum-feed system mechanigreph, properly drawn and tinted, and assembly 


of parts ready for filmiiig 


tbiil reason, Illustrations 
of the work are nsuallv 
far less eonvliielng In 
npiiearanee than the im 
ages jirojeeted on the 

All the parts are as¬ 
sembled, joints nnd 
bearings being used s(> 
that they will move its 
they should. It Is 
usual to make also 
toued drawings showliig 
all exteriors, to show 
the external appearance 
of tho apparatus at the 
Iveglnning of the pic¬ 
ture. These exteriors 
are ‘‘dissolved out” 
1 a t o r, exposing the 
working parts 

Photographing the 
(Continued on page 477) 
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Counting Electrons 

By Balph Howard* 

M BDIKVXIv thaologtang 
havp been ridiculed 
l>ecau»e they dei)nted how 
luduy nnueiu could stand on 
the point of a pin Prof. 

U A. Millikan of the Uni¬ 
versity of ChlcHRo give* 
science’s answer to a inod- 
eru problem that Is more or 
•h'ss comparable with this 
one whrti ho Isolates and 
measures an electnm, and 
he has rectiiitly been catch¬ 
ing Individual atoms and 
countlni/ the niimlter of 
electrons which each one has 
lost when an alpha particle 
from radium shoots through 
It Science for some time 
has divided the "indivisible" 
atom Into Its constituent 
parts, and ldontlfl(“d these 
as electrons, but Professor 
Millikan Is ihc first to catch 
and exactly measure the 
charge carried by each one 
of these. 

This charge is ta> small 
that the nuwlier of electrons 
<otitalned In the electricity 
which courses through a 16- 1 

(Hudle-power lamp fllaraent, 

and for which we pay one hundred-thousandth of a 
(viit, la Mo large that if three' million peopl(> bi’gan to 
count them at the rale of two ii stssaid without stoj,- 
pliig to eat-, sleep, or die, It would take them twenty 
thousand years to finish the joh 

An electron weighs, accsirding to Professor Millikan, 
u-ij nearly one hllllonth of a billionth of a blltl.infh 
of a gram Divide this by blHl and voii get Its weight 
In is)Unds lint Professor Millikan has tbew electrons 
well under control He can count llic exact ntitnlH'r of 
them wlilcti he has caught In u minute oil-drop, with 
(piltc ns much certalntj as he can euuiuerulc his fingers 



Professor R. A. Millikan’s apparatus for counting electrons 


il-thousandth of a the lower This laitlery supplies a (urreiil of about 

11 peopli' bi’gnn to 1.000 volts A drop of oil sus|>ended between the two 

<aid without stoj,- plates travels u|)ward or downward ns a reversing kev 

take them twenty Is moved With a suitable ndjnstnieni of the potential 

It remains Hialloiiarv moving neltber u|i nor down 
’rofessor Millikan, lit this jMisItiou tbe iniitiire of a poslitve eliargt makes 

ntfi of a Idithirifh It tnivel iipunrd, of a negative tlouiivvaid In the 

veil get Its weight leisud e\p<‘rinients ii radloaotlve material—In this 

las tbew electrons case piilonluiii -slnsits atoms of helium (nl|>bu imrli- 

e exact ntitnlH'r of elesi lamenth the droii Within the iniik is a gas, usu- 

lUte oil-droi), with ally helium (ine tuiii“ a levtw so ns to <>xpose this 

iiuerulc his fingers gas to Uic ladiation and If Is at <mic shot (hroiigli liy 

Idlllons ot Inllnltcslinnl projia files, atomic cnniion halls 
ins you might Im- it is these thni do the damage 

of scales so small Now atoms are made up of positive and negative elei- 
e Hut Piofessor trons The positive ones are pnektsl verv tight to 

cv affair It must gether into an ex<“eeillugly small teutral imeleus, which 

1 Ifsiks like a vsim- constitutes the sum of the atoiule system This is sur- 

liter lank A -100- rounded h.v negative salellltes or electrons, which niak<‘ 

(a)uippisl with a up the perfect halanee of an oidlnarv neutral atom 

[lies from the lens Hut if helium atoms (alpha rnvs) are going with suftl- 

lllumlnntes a tank eieiit speevis. millions of them tnii shoot through the 

a sea of oil The wall ot a thin glass tube without leaving nnv holes 


In meuMirlng and counting electrons you might Im- It is these tlinl do t 
ngliie one would have to usi' a pair of scales so small Now atoms arc mi' 
as to l>e iiivlslhle to the nnkcMl eve Hut Piofessor trons The posltiv 

Millikan's miparatus Is n rather hiilkv affair It must gether Into an ex<s-e 

wtdgli several hundri'd laiuiids, and it Icsiks lik(‘ a tsmi- constitutes the sum 

hiuntlon of a magic lantern and a water lank A -100- rounded h.v iiegaiive 

wait hull) Is Installevl in a tin lsi\ (spiippisl with a up the perfect hula 

stroug hms A water filter a few Indies from the lens Hut if helium atom- 

weakens the heal waves The light illuminates a tank eieiit speetls. mlllloi 

within another tiitiH, surrounded hv a sea of oil The wall ot a thin glio 

Inner tank eontaliiH a partUal vikuuiu, the piessure behind This menu 

varying from one one-thousandili of nil atmosphere up atom right through 

to nil atmosphere gather up an eiillic 

At the bottom of tlie tank are two circular cs>mlPii8iDg through oiiis Hut 

plates, the upper one perforated by tiny pinholes A the conslltnent eleei 

mist of atomized oil, charged with frl( I ioiial eleetrieltv, detached When oi 

Is blown through the pinholes lielweeu tbe plnttss, A have thus been kiioi 

hlgti-i«)tentlnl battery Is lU one side, the negative ter- the some as btfon 

iiilunl ntindied to the tipiier plate and the positive to d'oti 


behind This iiieaus that It Is possible to shoot one 
atom right through another Just as some giant might 
gather lip an eiillie solar system and send it whl/./lng 
through oiiis Hut when this Is done one or more of 
the constituent eleelroiis of the syslem Is Hkelj to he 
detached When one or more of Its elei truiilc spots 
have thus been knocked out ot au atom. It Is not (pilto 
the some as befon foi it Is no lougi-r electrit ally ueu- 
(fotitoiMcrf OH pap< i'f') 


Diagnosis by Wireless 

By S. R. Winters • 


tlioiigli the patient he far 
removed from medical fnc-il- 
Rics—sav, in middle of the 
Atlantic ()(S‘aii - hv uppllca- 
tion of "win'd wireless," the 
notiihle (iiscoverv of Major 
(Icncnil (Jcvirge () .Siiider, 
Chief Signal OllhsT of I ho 
United States Aimv The 
prlnclide involved is similar 
to that vvlinli made possible 
(lie milldiillcation of the 
volume of the liinngiirul ad¬ 
dress of President W'nrren 
<; Hiinlliig on 'Miireh 4, the 
liiimnn heart heats lieing am¬ 
plified thousands of tunes 
A deinonHti'iitliHi reis'litlv 
to a grotli) of physieinns of 
the United Slates Amiv at 
the Signal Coriis T/nhorntorv, 
VS'aslunglon, 1> C, for the 
first time levenksl working 
plans of the remarkiihlo iu 
novation A heart tniiisrait- 
tcr desiginsl for the s|ss'lHe 


ndei examination, 
the blood through 
Iesjioiislhle for vi- 
fiutlifull} rtiiro- 
lod when eoursllig 


s"—to an jiuipllfvliig ei|iilpmeiit (onslsflng of 
1 of standard vaiuiini tubes used h\ the .Sigiml 
'I la lubes are mil dissimilar to lliosi emplovisi 
less teleplionv and telegrnpliv reception 
vinuimi tube amplllleis then actuated a special 
r attacli<-d |o a large horn vvliuh disfi iluifed 
rellei ted hv hciirl heals througliiait the building 
. Hllcndlug the novel iicrtonuaiu e dismissed 
themselves the peculiarities of the lie-arts of 


■ IS an irrelevant fac loi when lieait bents aic to he 
ed h.v tile vacuum tube amiilihei The high fre 
V earner cuiicut, a dlstiiiguishliig fcalurc of the 
'11} of .Miijcu (ic'iieral Scpiici when comiiareci with 
In cccuimon transmits souiidh along a win- hv 
s of elec I IK waves guided hv an cudiincrv tele- 
;■ licce Ileus, there is estahlished a perfectly 
vehicle tin coiivevliig the dcliialc variadoris of 
I prodiKS'd hv the heart to the receiving apparatus 
iimeiits ot phvslclaiis atlemliiig the demoustrutioii 
of a vailed ihaniiter as to the practical nppllea- 
of "wired wiicless' In dlngnostng heart diseases 
:s usioicil opinion was to the ellcst that the use of 
If}lug eciulimiciil would involve the refashliinlng 
‘dlcal eduiatiou as it iierlalns to the study of the 
Other ainiv doctors were uiireservcsl In praise 
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Below Zero 

The Low Temperature Laboratory of the United Statee Bnrean of Mines 


W HEN tlio plnnts for extraetluK 
lielliiiii from iiHtiiral gas were 
sfnrtcd lii UHS, imlng tfi the pressure In 
c-onin‘( tioM will) Mil war uiidertakings, 
there was lui time nor opportunity to do 
Bin ri'seiireh work ini a small or seml- 
(■oiiiitiereinl stale II was neoessary to de¬ 
sign and hnlld the jilants as raphlly as 
I)oshihIe, and to do whatever experimenta¬ 
tion was reiinired in the plants theroaelTes - 
Shortly after the two e\i«'rlmental units 
al I’ort Worth were otieratlng, the advisa- 
hlllty of researdi work In eonneetlon with 
the ninlertaken was plainly Been, and 
some vapor-iiressnre work was startetl at 
the Unrtntn of Standards under a coJiper- 
attve arrangement with the Bureau of 
^flnes ainTtlie Army and Nav> iaist year 
arrangemi'iits were made with Dr Harvey 
N Oavls, of Harvard Ihiiverslty, and I>r 
1' ti Keyes, of MassachuBetts Institute 
of ’IVehnology, to do further work along 
this Hue, and this Is now In progress. ^ 

There Is, however, n distinct addition in 
having a thoroughly equipped lalmratory 
which Is available at all times for research work In 
(onneetlou with the plants and this has l)een accom¬ 
plished through the esiahllshmcul this year In the Bu 
real! of Minos at Waslilngton of a Cryogenic Laboratory 
The funds were allotted to the Bureau of Mines last 
June through the luten'st of ('ommander A K Atkins, 
of the Navy, and Colonel C lieF Chandler and Lieu 
tenant It S Olmsted of the Armv Air Service, and at 
the present time Lieutenant ('ommander S M Kraus 
and Major l*. E Van Nostraus are acting foi the 
Navy and Ann>, respeetUely, under the cssiperative 
ngreeinent with the Bureau of Mines 
The (Hjulpment is now Instnlhsi in the new l>epart 
ment of Interior Building at Washington It (smslsts 
of two -t-slage Norwalk air compressors, rated at 75 
etihle feet of free air pet minute each, coiniiress d to 
pounds per square Inch at 15." revo¬ 
lutions per minute These compressors 
arc driven hy two 50 horsepower 
speed, ‘jyihiolt, dlreit (iirrent 
Tliese compressors will be tised 1 
Ing liyulil air and for obtaining tl 
sarv refrigeration for other i 
From 15 to iio liters per hour of 11 
(•an he obtained In addition, thei 
5 stage submarine type compressf 
at US 87 cnhie feet of free gas pei 
nr LV) revolutions per minute, eon 
to 3,000 pounds per siinnn> inch 
driven hy a 15-horsei)ower variiihl 
It’O Volt, direct current motor, i 
3-stnge suhnianne tvpe compressc 
at 10 cubic feet of free gas per 
7’he first one will be used for llqucfyl 
hydrogen and (be seeond one for 


helium production. Ita second and «nb- 
etdlary use Is to furnish facilities to a 
* limited number of Arserican scientists 
who max he interested In using the lab¬ 
oratory for special low temperature work, 
partlcmlarly along lines that will not be 
covered ■by the t^nlcal men <jf the Bn-' 
rean of Mines. 

At tJie present time the work that Is 
being carried on is along two definite lines 
Elrst, vaiKir presaure work In cpnnection 
With ternary mixtures, and aecoudly, In 
connection with the purlflcatlon of helium 
j by means of charcoal,nt low temperatures 
> It bas been found that charcoal at low 
tepjperature has a selective action on ni¬ 
trogen absorbing this gas, but not absorb¬ 
ing helinm, or at least to only a very 
small extent This property has been 
adapted to purifying helium both from 
nitrogen and from air. 

The Army has constructed a repurlflca 
tloQ outfit on two railroad cars. The 
air purifiers and the storage tanka for hydrogen and helium Qrat car contains the power plant, and 

the second car contains the compressors 
helium eycle All the ((impressors have unloiidlng and refrigeration equipment. The Bureau of Mines has 
vnhes so that the capiKities can be varied within wide been ariced to design and Install a charcoal repurlflca- 
limits tlon unit on this enr, and this work Is now under way, 

There arc two .300 eubh feet and one 200 cubic feet the equipment being partially constructed In the Cryo- 



shop equipiied wlih Ht-liich engine latbe, bench lathe, 
shaiKT, two drill pre‘'se-', grinders, pipe tools, etc 
There Is also available one low temperature expaii 
Sion engine, air and hvdrogon Uquefiers, and the neces- 
sarj physical and cliemhal apparatus to go with the 
alsive equipment 


engine latbe, bench lathe, work is a success It Is prottable that It will lie of auflfl- 

grinders, pipe tools, etc dent value to Install in the production plants also In 

• low temperature expaii order to step up the cruder product which Is obtained 

11 Uquefiers, and the neces- In the plants to 10 per cent helium, which can be ob- 

apparatus to go with the talned by means of the ebarcoal. The Importance of 

having the higher product Is exceedingly great aa n 



The object of the inlioratory Is two-fold Its first dirigible fllletl with ItX) jter cent helium rather thao 

nod main object Is to obtain solentlfic data that will W per cent will have a much greater lifting power, 

he of use in the operation of the helium plants so as and also a wider range of operations, It appears ns 

to get more efficient ois'ratlou, and revhiee tlic cost of though helinm, after all. may come Into more general 

use for dirigibles, In place of hydrogen 

Eye-Strain and the Movies 

COMMITTEE appointed by the Illu¬ 
minating Engineering llociety of Eng- 
eye-stralc resulting 
vies, has Just made 
reiKirt, which Is publlsbed in the Brit- 
»K Urdioal Journal The committee finds 
on tho eyes comes 
lieing shown too high 
if the spectators In 
to lie raised It 
recommends that the height of a picture 
ch that the angle 
hy lines from the center of the 
of the bottom to the 
spectator In the front row be 
degrees. 


w-U'mpersturc laboratory, JUght Fourwiutn air compmaora that work op to Slot pomvda praaaora. Aite««( Tb* h y droga u olid kaUuiB aianarmiiii 
Where the Bureau of Mines invMtigatea iow-temperature praUema 
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T«rt to (iiow porodtir of the ne» beartnn. 4 l« » bran weight, B the rod of irenellte, C tiM tank from which the oil U beinit ' atohonnl tj the tank Ih'Iow Crater Genollte bearinm of 
a fo«r-crUnd«r oar after SO,000 mllei. ffiaht The relative amount of graphlto In the new hearlnuo, the unall column repreaentlna the volume of graphite and the large one that of the entire aubaUneo 

Teato and demonatrationa of the new aelf-Iubrlcating bearing material 


Self-Lubricating: Bearinga 

KEW bearing material wUlcli Is a raKture of 

graphite and high-grade aynthetic bronze, and 
which baa eelMubrtcatlng qualities of a high order, 
ha* recently been dereloped In the (!. E Ueeenreh l.ah 
oratory following succeaaful teeta under aorvlce con¬ 
ditions, I'erfectlon of thla material—genellte—came 
lifter research extending over a period of sereral year* 
The new material contain* graphite amounting to 
40 per cent by volume of the whole maas. Testa have 
shown a high degree of porosity, the metal ticlng able 
to absorb a* much as 2Vj per cent by weight of oil 
tine of our lllustmtlon* show* a piece of apparatus 
sot up to demonstrate till# feature of the materlnt 
Oil from the upper beaker 1* siphoned into the lower 
through the rod of genellte and the woolen wick This 
characteristic is made use of In hlgh-si>eed upplb-atioiis 
where oil is applied to the outside of the bushing and 
(arrietl through to the bearing surface liv cupillarv 
Httraction Another characterislic is that the tiearlng 
never slezes or freezes, that Is, the metals of the shaft 
tind the bearing never How or weld togctiier. If n 
lienring sticks, owing to too close a fit all that is 
necessary Is to reassemble li wltti the proper fit. no 
damage being done to the shaft or liearing We llliis 
(rate the crank pins and main bearings of a well 
known make of automobile after LHI.odt) miles’ scrvle*', 
the crank pins being equt|ii>ed with these bearings 
The main bearings were badly worn as seen from the 
grooves In the shaft and the apjiearunc'c of the bale 
bltt, while the crank jilns are barely imlished, and the 
genellte bearings In the big ends of the connecting nxis 
luive not yet come to a full seat 
Among the self-lubricating uses for the new bearing 
are brakc-rod bushings, dutch-centering bushings, 
throttle control, fan and pump-shaft bushings, where 
such material saves much trouble and expense of over- 
liaulLug and repair. On the main engine genellte Ims 
proved useful for places such as main bearings, crank- 
pm bearing* and piston-pin bushings, which are suii- 
IKised to be well lubricated at all times, but where 
wear Is likely to be oxceeslve 
The metallic compondit of the new bearings Is made 
from the oxides of tin, load, and copper, composing a 
tilgh grade brooae, all the materials being In a finely 
divided state. Graphite is added In sufficient okcess 
<iuaatlty to reduce the oxides to the anetals, and leave 
the reqoired gnipblte content In the flnisbed material 
The mixture, still In powdered form, is then press(>d 
08 nearly as possible to the required shape In massive 
metal molds. In this pressed form It will not stand 
much rough handling, so It Is given a final bake, which 
sinters the metals together Into a homogeneous bronze, 
holding the graphite uniformly distributed throughout 
its mass. We show a photomicrograph that brings out 
the even distribution of the graphite particles. The 
white spots ore the bronze and the black ones the 
graphite. The baking serve* to clamp the graphite par¬ 
ticles seenrriy within the mass of bronze so they cannot 
he waabed out or detached save by dissolving away the 
surrounding metal with aetda. 



Photomirrographic cross-section of the new bear¬ 
ing, showing imiforraity of mixture. The black 
is graphite, the white bronze 


The mnterliil bus Uie general aiipenrnnee and body 
of bronze, but tbe <hiiraetertsth-s are different It 
does not mncblne readily, but can eiixily be ground, 
which has lieen fotiiid to be tbe be«t nietliod of handling 
It Neither has It tbe pbjsieal < liarueterlstles of 
bronze, having very low tensile streiigtli, but with 
standing high eomprcKsne strains 



A steam locomotive doing emergency service as 
a pnneh-press, and the four stages of the work 
turned out with Us aid 


A Rteam Locomotive as a Punch-Press 

A V KUV liigenioiiB dovlee, used in Frarii'e for draw- 
lug down T.'i-iiiilluiietei stwl Hliells during the war, 
was descrilied rereiillv in tile prixs^sliugh of tbe Societd 
des liigeiiletirs Civils de 1 rniiee A curious fact la 
that a ioeomotive plays the pnnclpnl rfile 
According to llie aeeount, the llordeaux works of 
tlip South of France Hallway ('ompituv, like all other 
works in I'rance, wiTe called upon a1 the outbrMik 
of war to adapt a poition of their inaeblnory to the 
making of the shells, starting from stiM'l bars cut 
to length us show 11 at I Tliese were uiiset hot in 
a die and given siiieeshlvelv tbe sliaiies shown at 2 
and .“l, 111 u|i|K‘r right-haiid corner of drawing 

The cup thus obtalmsl had to be drawn down to the 
evlmdriial shape shown at 4, and for this tbe 
Itonienux works had no miKhine available Consid 
ering tin- time It would hme lakeii Pi build, <ir to aw'ait 
tlu> delhei-v of, a Indraulu iiress fm the jiurposi', they 
looked around for teui|iorar\ means ol iiu reusing the 
sbell suiipiv At first It was thought that the drawing- 
down oiierations might be done In a spring-testing ma 
chine, but it was aisin realized thal this machlue was 
umihle to give the reipilred WMoii |o 1(H) ton pressure" 
Attention was tlien turned to a powerful imxleni hssi- 
mollve eiigliK" huilt for serMie on heavy gradleiiU, 
W’hu ti hapis-msl to he lying idle pending reiialra A 
(rial was rnpldlv jirepanxl for wlildi the locomotive 
was rooMsl to a isisitlon in front of n stout wall on 
whUh the drawing down dh'-holder was supi>orted 
The bsomotlve was then raised so that the wheels were 
elear of the rads, and a punch was fitUsl to the toll 
rod of one of the pisions A cup was then heated to a 
red h('!it and pl.us'd in the die, when tbe oia-nlng of tbe 
regulator-valve drove the pmich forwani and c(tu8<>d the 
cni) to iiass through the die The test being suctessfiil. 
It remrdned neiessary only to make the Installation 
more convenient for use 

'rh<“ nuiiiner in whkii (his was accompllslKsl Is shown 
In drawing Tl(e buffer beam of the engine was repIiictHi 
lo a inueli stronger one, hudt up of jilntes and setliona, 
and fitted. In front of thi" (\lm(]ei iitilizisl for the 
diuwing-dowii oiierations with the die holder, a kind 
of <‘asing open at the sale lor hiserling the die A 
<at(h against whhh tlie die hints horl/iailiillv when It 
Is inserttsl fixes It In a sidlahh" position so that the 
axis of the die Is on the same vt filial plane as the 
axis of the liiston, the die heiiig finllier siipportiHl en 
the lower part of (ho rasing In sueli a win that Its 
axis was slightly lower than the piston axis As was 
done when maihines apislallv designed for this opera¬ 
tion were used, tlie reduethai was effected In threr* 
stages, each using a smaller die than the prers'dlng one. 
The cups xvere lirated In a reierlsTatory furnace 
err'ctod close to the locomotive (In leaving the fur- 
imee, the base of the i up was slightly nailed by im¬ 
mersion to a cleiilh of from J to (eidlmeters In a lank 
of water maintained at a constant level At Uu' same 
time, (he bottom of the eup was freed of scale hv moans 
of u kind of milling i utter workiai by a small portable 
(('ontitinrd <>n pat/r i7fi) 
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An Alternative to Einstein 

How Dr. Poor Would Save Newton’s Law and the Classical Time and Space Concepts 
By the Eineteiu Editor 


O N our oclilorlul i)iiKO for Mn\ 1-4th wr npokc liarshlv 
ol ilioso wlio (liflciM’ KiiiNti'iii IIS a pluKiartat 
'I Ill'll' i-. uiiotlii 1 kiiiii of <ri(lil«m that l^ on a diffoi- 
I'lil ami ail allo|,'i'llii'i n apoi lablo lumm Itcuanlli'Ka nl 
iilliiaalo aiioplaijii' or rojii tioij, primoiiiKT- 

uii'iil IM a iirial nii'iilltli ai liloM'Ulolil Uo haw laid 
lUoMi a si'ili^ of posliilatos of i,'\tr(*mo iiiU-rost, and 
has ili'ihi'il Iroiii tlii'iii i oiminpioucna of eipiitl iiiloroat 
ami iniiiorliiiii o Nothliic tliat wo may anlmiapiontly 
loam ol tho roall/’.iihility of hla poatulatoa or Iho im 
lurromo of tlulr ooii'ioipioiKVB can in am way do- 
Irait I’roiii Ills woik Ilul wliilo rotalnliiK all admiia- 
tloii lor tho stnii taro and tho lahor that wont Into ii, 
tho siii'iitJsl uun still (jiioNtioii hotli roallyiihlllM and 
roall/.alloii, or irltlolKO EliiHtoln s thoorlos on anj oUior 
hiloiitilii ground 

III this spirit In Cliarlos l.niio Poor In tho Siii-s- 
iii'ii A.mkkii \n Mom ill \ for.Inno, aska, and an«worsln 
Iho noKUlho, llio ipiostioiis "Is EiiiMolii'h ajstoui tin* 
oiilv Hot of aHHuniidioiiH that will oxplain tho jihonomonu 
oil w till h ho rolios for vorilii uUon , and if not tho only 
sot, 1 h It tho hint Hot'” I>r Poor IIikIh tho doinands 
iiiailo In rolaluily iijaui Ills "loumion hoiiho" a llttlo 
loo uroat for his roiuh Huhinlhhlon , ho nooks an altor- 
iiatlvo whli h Hhall not so ofl'ond 'I'li Ills own hutlHfin 
lion and wo oxpoit to that of main roadora, ho ftnda a 
wav of HQVlnit tho ooii\onllonnl notlonh of timo and 
spill o, mid witli thorn Now ton's law of gravitation 
Mr Poor laiints mil tliat to oHtutdish tho ICInslom 
llKsiiioH II will not 1 h> 
onoiigli to Hhow tliat thoy 
oxplain tho fin ts of iiatnro 
Wo iniisl at loiiHt altoiniit to 
hhow that no otlior hipottio 
HiN will do this oipiallj woll 
Of ooiirso in piintlis wo 
Hhoiild haidh hope to ao- 
ooiniillsti this with isuuploto 
iigor, wo shoiihl 111 any 
ivoiit liaM' to doHoond to tho 
ohoioo of that oosniologloal 
HyKtoni Hiunnlng to hnvo tho 
inoHl In Its la\oi whoii wo 
loiuo to woigh iirohahilltlos 
Tho inorago ph\Hiilsi wo ho- 
llovo will profoi KitiHliln's 
oxplaniitlon to NowIoh'h as 
holHtond h\ lu Poor, for 
tho vorj riasoii sot forth so 
ahlv hi Olio of oil! oHsai isIs 
—that Iho Olio Is a goni mil 
zulioii whilo tho othoi IS 
llmitod in Its Nioiio to tho 
{lartioiilar luohloiu that 
hriugs It nil Bo Ihiil as it 

on his uiorlth, and IhsiuI'So 
of tho oxiroino liitoroHt of 
hls Hiiggostlon wo aivo lilin 
Hpais' to Hot it foilli 111 tho Momiii.i, and niako this 
rdsunio horo 

Kor main xoam Nowtoiiian llusiry has failod to 
aooonnt for tho hohavlor of Mon iiri If thU planet 
woro aloiio 111 tho Hkion with tho huh nisordtng to 
Nowton hlH (11 hit would ho a porfoot oIMiiho, i|liito fixed 
rolatiio to till' Him Willi Iho other [ihlliots aioompa 
n.lliig linn in liN lliglit, IhiH ollipso iiiHload of tieing 
Ilxoil hlioiild piiHli Its Hluir/i Olid slowH iihoni mi that 
after luarn rovolullous (ho orhll would ihuuI in an ol> 
Horvalily dllToront dlroitimi This ".idvains- of the pori- 
liollon" (tlio sharp end of llio orlilt I hIioiiIiI anioiiiit to 
fidT His'oudH of aiL per (oiitiiri 

I'lidor EniKloln h theory thm adwnuo should Hiill take 
plan , hut 111 addllion thoio Hhonhl li a fnrtlioi ild- 
Minio of ‘PI hoooiids pel cciitiiri, iinloiiomh nl of Iho 
other phiiiots—an iidvninx' whnii would iKiiir oion If 
Moil nil will' Iho null idaiiot W'l ailiiiillv ohsouc 
all iiil\ 1111(0 111 Morouii' h iMTlholiou of oTO Hi'iondH pel 
(outuri tho HUIII of tho pun Nowloniau and Iho Kin- 
sti'inlati ailMiiicos KliiHtolii appoarM lo hi hnlliautlv 
lonlloil But the whole Hlorv has not lioon told 

Tho Hilualioii that exists with regard lo Moroiiry 
oMsts 111 tho (Msis of all the other idanols Unix, ho- 
(iiuHo III no oaHo Is the orhit ho sharpU olhptniil as 
Moiiurih, and hoi auHo Iho other orlutal siasds are 
mill h loss than his, the magnitude of Einsteiii’H effeot 
Is loss III llio other orhits and proolso loiiilloii of tho 
liorlliollon mole dllhoiilt At the same time the New¬ 


tonian advanoefi of tho other idnuets are mostly muoh 
lurgoi than for Meriurj, so that for Ihom EliiHteln's 
(Mrnx'tloiiH nro a Kniall penxaifage of tho total oti- 
MorxisI advanooH Their iiui»ortaius‘ has therefore hei-ii 
lUlniniized on the ground that the niiiigiii of ohserva- 
tional error bwmUowk up the predicted eorrix-tion 

I>r Poor makes It apiiear that the dlHorepaneles he 
tween Klimteiman predhtlini and ohserxntloii are not 
HO nogliglhle aa thev have heen roprosented to he He 
shows that whilo Klnsteln accounts for prortlcallj all 
the divergence between ohsenrathm and caleulatiou In 
the ease of Alereurx. and markedly rediusm the dlsenrd- 
anis' In the ease of the earth, he aeoounts for a very 
small |)iirt of Mars’ failure to maintain his sohediile, 
and aituallv makes the lase of \ eiius, nirendv hud 
enough, more tluiii twice as serious 

Monsixer, the perihelia are not the oiih features of 
the inhlts that mlshehnxe in a manner whh h Newton 
has not IsH-n aide to auount for The Inillnatloiis and 
the iHisitlnns of ihe nodes ithe polntH where the orbits 
plirce the plane of Ihe earths track I fall to cheek up, 
h\ any thing frnin zero in Iho ease of Mars' node to ton 
pel rent III Ihe ease of \ onus' iiicllnution And Km 
stoln offers nolthor help noi hiiidraino. his results horo 
differ III no lospts t fiom Nowion's 

Simon New(oinh minlo an oxhiuistne slmh of the 
posslldlitlos In tin (a-o of Moicnix h iku ihollou, whUh 
has had more attention and tas-ii fraturcsl iiioio as a 
Nowloninn failure than any of the otliers He oiaisid- 


erc'd (werv explnuatioii whhh bad exer Ixs-n adxiinissl 
or xxlilch h(‘ (siuld himself imagine -a group of ns 
terolds inside Meniiixs orhll, sin h a group outside 
ilie orbit, tlie hypotholloai idaind Vulcan, the miittor 
Hurroundmg tho sun and giving rlMo to tho ziallueal 
light, etc Ho lnvostigal(sl luatlmmatloally the possi 
hlllty of the gravlfarlomd Influence of mix of these ug 
gregnllons of matter heing enough and not too muoh to 
oiinso the (dwerxed ofloi t, and rejstrtid In the negative 
III (‘mil Instanoe Ho thmllv coiieliidisl that while there 
wuH of (S)urKe no iiidepondont ovideinx" In Its fiix-or the 
Hiiggesthm that best a< ooiintfsl for Mercury’s behav¬ 
ior xvlthoiit dlstiirhing Ihe biilnnee of the universe In 
iinx (dhor rospts't xxiis Halls proposal to modify the 
liixx of gravitation, and make It rend ‘‘lnxers<‘ly as tin- 
power 1’lkK),(X»0 ir»74 of Ihe distance"—the figure uumtsl 
haxiiig hts'u doliberaloix (hosen to bring about the dc 
slusl result W’hlle this is one of the most striking In- 
Ht.iiKos oil nsnrd of the empirical formulation of a 
law to suit observed fuets, it did not take Indd of 
phXHKlsth or astronomers, and thev preferred actually 
to let the problem stand unsolved Tills of fsiurw' Is 
again beiaiise of the extremely s[iectal character of the 
explanation offered 

Hr Poor returns lo the material explanations, and 
lliids tliat Neweorah fell into a rather natural error In 
one part of his work After correcting this. Hr. Poor 
IS ahlo to present a set of physical assumptions -which, 
under the pure Newtonian law, do all that Elnatein'g 


do in the matter of straightening out the planetary dls- 
orepaneles—which do more than Klnsteln does. In fact 
He starts with the known fact that there Is a great, 
deal of mutter wandering about loose in tjje region 
oeeupltsl by the orbits of the minor planetH This doi's 
not (xmslsl of a continuous guseotis envelope nlKnit the 
sun, but rather of an immense number of st-parate sidld 
partltlcs, eiioh pursuing its own seiiurate orhk, These 
plauetpslmnl bodies are of all sUes from that of a pin 
head up to that of an object mensurnhle in feet or even 
perhaiis lu fractions of a mile We know that this 
oircumwdiir lens, as Hr. Poor calls It, exists; the 
particles are too small to ht- si-en Individually hut eol 
lectircly they rertcct enougli sunlight to us to form the 
xodlaeal light 

In ooinputiiig the planetary orbits tho mutual Infill 
eiiox-s of tho sex oral plniiots hnvo tmon worked out most 
carefully—so oiirefully that when Uranus r<*fus(>d to 
run <m solu'dule the position and size of the planet 
hevoiid him that would he neoessiiry to account for his 
xagarios were compiitexi xxitli sufficient accuracy to 
loud to the dls(xi\erv of Nuiituiie But no (ximputathm 
of plaiietiiry orhitH lias ever gone fiiither than this 
The mutter of Ihe zodiacal light has always been Ig- 
norixi on the aHHiimptlon that its aggregate mass was 
not Mifllolunt to muse apiirecluhlo disciepaiicles The 
ustronoiuer Is continually making assumptions of tills 
ohurnctor, iloslgnod to make it possible for him to solve 
his (MiimtloiiB in his own lifetime instead of leaving 
them ns a h-gacy to hlh 
grandolilldreii, lint Hr 
Poor now ohalleiiges the par¬ 
ticular assumption involved 
111 the negloit of the olroiim 
solar lens, and replaces It 
with a new assiimiitlon re 
gnrdiiig tho mass and den 
sity of this lens 

It is not poHsitile, on the 
liasls of priMcnt knowlislge 
to determine tlie ipinntty of 
matter tliat is hen- prew-iit 
or its approxliiinte distrllm 
lion It is however clear 
that its (Icnsltv must do 
on-HHo ns wo renslo from tho 
sun It is tlieii ])ossible to 
work tlie prohleiri liutkwaid, 
to do lust what Adams and 
l.s'\orrlor did in esIJmiitlng 
xvliero to l(M)k for Neiituiie, 
and lo arrive at a distrlbii- 
thin of the i iroiimsolar mat¬ 
ter that Would ueixiunt for 
Mercury's ohserxi-d ladiavlor 
Kveu liore, howi-ver, xxo 
must liaie simplifying as- 
sumptlouB We cannot In 
troduce Into the e<|iiations of 
motion of Mercury tlio condition, which proBiimuhly ex¬ 
ists, I hilt till- douslty of the olrcumsolur ciivolopo vn 
rles (xmtiuuously, wo may only upproxlmale to this 
Kindltlou liy assuming Hint it ts divided into several 
zones, oiH'li of iiulfonn density Itself an approxima 
tioii, this is plainly a vast improvoinont oxer the ap 
(iroxlmiition that ignores tlie Ions entirely. 

Hr P(Hir finds that to aix'oiint for the facts in tin- 
ease of Mercury he in-eds tliroc such zones of gravltat 
iug matter, each liclng assumed of elliptical shape to 
oouforin to the general planetary scheme He has a 
(ertuln amount of freedom; his eijuatlons fix neither 
the mass, nor the illstaiKX-, nor the elllpticlty, of his 
Boverul wings, hut merely the product of these three 
'Ibere Is then a great range of choice for the three 
oloments thomsclves, some oomldnatlons lielng of 
course' absurd, but many being entirely In ao 
cord xxitU the physical laiHHlhilltlps, With the free¬ 
dom of choice which he has hetwceu the latter, Hr 
Poor Is able to selwt values tor his distances and densl 
ties which shall not alone resolve the Mercury problem, 
but which shall at the same time help out with the dls 
cordnnees of the other planets. 

If the circumsolar lens possess the numerical values 
attained by Hr Poor, Its gravitational Irifiueneo added 
to all the previously known factors would account for 
Mercury’s iierihellal advance with absolute accuracy, 
for that of Venus within O.B per cent; for that of the 
{ConHifurd on pttffo 4^9) 


A S the Einstein theories are siiiycyed, with the passing of time, more and moie in the light of 
/A cold reason and less in that of emotion, it becomes increasingly plain that the evidence in their 
favoi ts cntiieixi internal The Michelson-Morlcy experiment itself has had such doubt cast on 
it, in view of recent discoveries as lo the behavior of metals, that ti seems necessary lo perform it anew 
in a manner that shall malfe it less dependent upon the properties of the material apparatus The 
eclipse ohscrvalioris, useful as they Were in focusing popular attention upon ihe theory and its "ven- 
fication," aic so unsatisfactory that the eclipse of 1922 is to see further wort( in this direction which 
IS designed to replace rather than to supplement what was done in 1919 The spectral shift ts so 
tangled up with similar effects from olhei causes and With observational difficulties that i( seems 
doubtful whether it will ever amount to anything as a test. Wherever we attempt to check <JP 
Einstein, we find that accidental and systematic errors of observation and calculation bulk a 
large percentage of the effect we are trying to observe, that we cannot be certain whether favorable 
results are the result of the effect or of the error, or whether an unfavorable outcome is to be ac¬ 
cepted as significant Dr. Poor now completes the case by showing that even in the matter of 
Meicury's peiihelial advance, of which the Einstein proponents have made such a point, acceptance 
of relatcvity is only to be put on the ground that We want to accept it, and not at all on the ground 
that We have to Everybody, the pure physicist who feels that be simply must have the Einstein 
theories as well as the man of hard, classical common sense who doesn't see how he is possibly 
going to reconcile himself to them. Will be interested in what Dr. Poor has to say in the SCIENTIFIC 
American MontmLI' for July, and in the Emstem Editor's present comments on this paper .— 
The Editor. 
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New Sources of Pulp and Paper 

The Direction in Which the Paper Maker Will Turn When His Timber Supply Is Gone 
By Thomas J. Keenan. F. C. S. 


T he growing scarcity ami ascending cost of the 
raw materials used lu the manufacture of pulp and 
impcr arc redei-ted In the pric-es wiilcli coiiHUuiers are 
reiiulred to pay for the ftnlshiMl product 'I’lic larger 
city dallies appear to he less uflix-lcd than the countr.\ 
\v(“ekliea and traile JounmlH, for the reiison, iH-rhapa, 
that most of them obtain their Huppll(>H direct from the 
I,apcr mills on long-tenn contrucis, or else coiitnd 
mills (>4 their own, the entlr(' output of which is ab- 
sorlied by them. 

The body of all newspaiK'r sheets (ousistH of luilp 
produced by a mechanical iirocess of grinding logs of 
si)ruce, balsam or hemlock against revolving stones In 
the presence of water This pulp aloue can be formed 
into paper with the addition of a small jiroporlion of 
clay, hut It Is customary to strengthen the shwl by In- 
corjiorutlng with the gnuindwoiHl jmlp a dellnlle pro¬ 
portion—10 to ‘JO per cs'ut—of chemual pulp made hv 
the sulfite process The preferred wood for tlie maim 
faeture of sulfite pulii, which Is made by holllug the 
wissl under pressure, lu bisulfite of lime solution, Is 
spruce, though other wooils, as hemlock, balsfim fir, 
white fir and tamarack, are also used conimen lallv 
The spruce and fir fores!s of the norlheasUTn states, 
where our pulii and paper industry has had its greatest 
development, have tieen practleully exhausted, and 
American paimr inamifncturers have* bc'cn forced to seek 
supplies of this raw material In Canada The ('ana 
dlan pulp and paper iudustrv has forged ahead of Infc 
years until its pnaluction of pulp and paiK-i has readiiMl 
enormous proportions, initUng pulp and paper muiiu 
faeture at tlie head of all the Cuiiadlan industries 
In addition to the pulp manufactured in our own 
mills for ruuversloii into paper, a large tolumc Is now 
imported from Seandiimvla and (iorman.i, as well as 
from Canada, oiir home iirodia tloii being wholl\ Inade- 
(|unte to meet the deniaiuls for the iiianj kinds of 
[iiilK^r which arc mnniifac titled In addition to newsprint 
liaiier 


Colncliidcntnlly with a diminishing supply of the 
wcKids which form the basis of nowsiuinl jmiicr, there 
has been more tbnii n normal ini reuse <if csmsiimp- 
tlon of tills class of paper, owing to a greater use ol 
newspaper advertising on the part of mere bants and 
maiiufnetiirers 

Altlioiigh there has been a good deal ol ill-liiformed 
speeiilntion csaii eriilng possible new sources of paper 
making mntcrlnl, and iiinnv futile attempts lui\c been 
made to utilize varicais recsls and grasses, waste ])aper, 
etc , the experlmcTits of ISrand, uiidiu the ausidees of 
the I’lilted Stall's Department of Agriculture In 1910, 
demonstrated the feiislblllty of csiinerting "cre at straws 
Into a satlsfaetorv laiia-r piilti and eomiiiercial ai>pll 
rations of the proivss or processes siaulnr to It hine 
already tceeii made 

It Is tnc'Mtahle that paper miinufaclurcus will turn 
cwcmtiially to sources of pulp other than lliuhcr. tlicaigli 
for niimerons kinds of imiscr trci>s will icmaiii the i>rc 
ferred material The use of cottem llnteis is a new 
and promising development In the pulp and paper luh 
oratories of the Torest .Service at Madison, U is , it has 
been pioMsI expcTliimutully that imiu\ wc'sterii woods 
herelofori uiiuscsl are well adiijctcsi for c ciii\c-i sloii 
Into paper pulp hi the processes ciidliiiil 11\ emidojcMl 
.Spruce c'llii ts' reidacssl tor pulp niniiufac ture Iw tweiiti 
or nioif cllffcri'iit woocls, but the fact tliiit It and Irc-es 
similar to It take- Ihlrlv-tivo or loil\ tears to rc-ac b 
matiintc Is still a bluclruiuv to llmlr coiistaul use 
linibcT tiec's cannot be treated as llii‘ ugricMiitiirisI 
treats crop jdaiils and lie sown, cut ami grown agiliii 
as aimual har'c-sts, Ihougb some ol tlu" hcigci laipci 
maiiuficciuiers bate undertHkcui foiestit work lookneg 
to the reprcMlucticm of wood cm cut o\ct iinocs i bc’ 
West \ Irgiiiuc Tul|) and rais'r Coiiipniij, in this coun¬ 
try. and tlm l-aurciilide Coinpan.t lu ('uiiadii were 
picmcM-rs In c•c)Ilduc ting opc'ratlons for tlliibei cousena- 
llon and Insuring future siipidlcs of papc-rmaklng woods 

The solution of the* ]iioblciu is, liowctci, to be lookcsl 


for III another dlieciloii For years there bus been 
usmi 111 the maimfiu tore* of tough papers, tiag iiinl 
wrapping papers a liber culled .Manila lic-mp, which Is 
no hemp at ail, hut a species of banana bcionglng to 
the ,Sc Itamliicac famll.t tlm genus liciiig Musa Micnlla 
hc‘inp Is Known to lioliiinsls as l/a.»(/ lixtth‘< while tbc‘ 
csiiblc- biimiiiii of (oinmcici' Is l/a«a ■<ii jm iihi ni i'bc 
leaf slalks of tin- taioois spec ms of b.inana arc roll in 
c'cilulosc mc-uibi.cues wlilcii ghc‘ clicm first iilacs' as 
atallabb* soun c-s of itaia-r spa U ami it might be a 
tucifitiibic uiicicriakliig to plant the waste areas of the 
subtropical rcgnais ot mir c oiintn Iowct Florida and 
Cicliforiiiii, with the wild liauaiia ol otln i flls'r t icid 
lag plants not heretofore cmploceil im law maienal foi 
paper making lino could be trealed as alumni crops 
to cielcl a steadc siijiiilc 

All American compam li.is been formes) foi tlie utili 
zatlon of libc-r e,\tiaitc'd fioui the wild liimaiia b\ a m‘W 
method invoicing the U'c of n libc-i-decorlIc atiiig iiia 
ciiiiic' wlinb sipaiuti's tin libels umehaiin ,ill\ ami 
liaces them clean ol imnistliig material ami rcailv fui 
csioking 111 the pulii mill i be iiroinoters of the ciilc'r- 
piisi- arc- eoulhlent of de\iio|img within n Ic'W vc'iirs 
a tropical imlustM capable of fiiinislimg iiul]) and piijicr 
mills III the liillecl .St.ites wnli a plentiful supply of 
papcrmakiiig m.ilerlal (iperallons are now bidug c'ou- 
din Icsl on a (onimenial si ale In tin- Hcjinblie of 
I’nnaiiia, laair (be timal Zone 

Allhocigli 111‘ds ami gi.mses as taw materials for 
papi-i making aie of litlli inipoitiime at the' pri'sent 
linn-, il max In said in fnxor ol then use that the 
Imrxc'st IS laige ami iln plaids aie less subject to 
dec ax ami rot in kcs'pmg Ilian foi example biimbis), 
banana .iinl simllai sidld st.ilks xxlmb allow no vi'iitila- 
tnen III idling Hc'cds and glasses au etiarai tei i/i*cl bx 
liolloxx (xlimlers xxlilcli peimit flii' passage of air and 
so obxiale the dec a.x n sidling t roiii the lirc'iilcing clown 
o( xegelable in.iftc'r xc hn h Is imnc soJldlx massed In 
{( (ifitnun (I 


Correspondence 

The editors «re not responsible tor staleinenis made 
in the corres(X)ndenc« cxiluinn Anonymous commu¬ 
nications cannot be considered, but the names ot cor¬ 
respondents will be withheld xx-hen so desired 


The Gas Producer 

To th(> Editor of the Sen-Mini American 

(Viitrnl stations in AmiTlen ojieriite a total of only 
IK.raH) 11(1 111 producer-gas eiigiues, according to a re¬ 
cent c'Stlmate This is a llltlo under 1(1 per cent of 
the tiitiil of internal combustion engines in ec'iitrnl 
power plants The use of iiroducer-gns in sucii places 
and in outlying plants should be mueb lucTeused Why 
Is not more prodimer-Kiis used lu America'' In the 
.Sc iKNTiKK American for Feb 19, 19JI, Ualpli Howard 
diseussi'd the sliortage and xxnsii’ of fuels, c‘S|>c'iiiilly 
coal, and suggested the cxteiiiiisl use of the gas pro¬ 
ducer or generator and luteriial eomhustlon engine He 
also stated that the praetlcnhlllt.x of this txpe of prime 
mover la not geiiernllx known, although it Is l■oIlstnntl^ 
Icelng Imiiroved Mr Howard gave a brief descTlptlon 
of the apparatus and said that stoiim control, which is 
used to enrich the gas (carbon monoxide) has not 
been solved until rec-eutlv 

It is rather a curious thing why. In tills couiitrj' 
whore huudrtxls of thousands of tons of waste prod¬ 
ucts, easily c-olleeted, are biirntsl or diiniped Into 
the sea every year, mnniifneturers have not developed 
prodiieer gas plants slmilai lo those so successful In 
England and Eurojie ('’oiislderliig the limitations of 
the iH'troleum supplv, and the ever liiereiising con¬ 
sumption of crude oil ami Its dlstilbites, the subject 
of producer-gas Is xei.x oiiportuiie We have' enormous 
reserves of coal, yet the eftictcncy lu burning under 
hollers Is very low Up to 1913 thc're had bexen eousld- 
erable Investigation eoncernlng the use of producer-gas 
In that year the U, S Bureau of Mines issued Bulletin 
.V5 by K, H Femald, covering the subject fully There 
xvere then 722 producer plants, 010 burning anthracite, 
77 bituminous coal, 82 lignite, 1 wood and 2 oil The 
advent of the oil engine practically stopped develop¬ 
ment of producer-gaa unite. It appears tliat this type 


of plant ni'i'dcMl special fuels In older lo reduce the 
labor I barge in hue, It failed to utilize loxx-graile 
fuels or waste products Tbe above mcmtioiied iiisialla 
lions veere mostly in the imrtbenst uiccl north eentnil 

Austnilla. a eountrx minus oil (so far) unci little 
wtilel poxxer also hud u ilexelopmi-iit id produeer-glis 
plants from 1901 lo 1912, since ibeii (lieir use lias 
gained eonsiilerublx Tbe fuels so c oiisuidcmI arc diur- 
coiil, ccml, coke unci wihhI Thc*sc' liieluclc* lignite and 
lift li-ngtbs of tlri' wood At tbe Wailii gold niiuc- in 
New’ Zealand, six '200 bp eugliies used iiroducxT-gas, the 
cost of ))ower bidiig fi pi'iiee (12 ei-nts) per lip day 
British firms baxc- adxaiiced the o[H'riitioii of these 
pliiiits, and iiow make- producers ami eiigiiies to xxork 
xvlthout tioiible on sm li materinl.s us charcoal, cocoa- 
nut Hliells, I'oion, eofiec- and rice hii'-ks, eokc', loltoiisi'cd, 
(oriiiobs, olive, sawmill and sugar i aim refuse-, 
and wood in Amei len there arc- l■llorlllo^ls ciunntltles 
of such nxallalile (’oiisider tbe almost erlmiiial waste 
at imr sawmills, cam sugar nulls. Hour mills tbe iieg- 
lc*clt>d peat Issls of North Dakota, ami tbi> ri-fuse of a 
hundred and one Industries. All can be couxerteil Into 
gas 111 the priMliieer nml drive eiig1m-s in xentral plants 
and other liKulitlc-s xxliere power Is ins-ilisl '1 be Bu¬ 
reau of Mines bus published n uumbe-r of blilli-tlus and 
tediiih-al papers cm (he subject, so c-iigliieeis iiiterestcsl 
should aeture ec>i>ies Foreign prncllie is also diseiisaeil 
There la iiothiiig complicated or mxsterioiis about the- 
suction gas (prCHluisT-gns) system, and Its further 
utilization Is desiiable as u eiaiserxation measure 
and lor cheaper poxxer Mxx von Be.bnewitz 

Brooklyn, N T 

An Appeal for Aid 

To the Editor of the Scientific Amhucan' 

1 was iipiiroaehi'd simie moritlis ago b\ the present di- 
riN'tor of till- I’hysloiil I-aboratiirx at Hoiin in bi-balf 
of his piedei-ossor, tbe c-mliieut physicist, I'rof H 
Kaysi-r I’rofessor Kayser has bc-eii recognized us thi- 
world’s IcHiling authority cm Inborutorv sja-c troscopy 
and he Is the- author of the mcmumental work in six 
large- volumes, puhtlshed betyvi-en IlHM) and 1912 Hpoii 
Ills retirement last year at the stnliitory age for the 
University of Bonn, it proved to la- Imiaisslhle for him 
to live In any comfort on the depreciated pensloii nl 
loyved to him. It was therefore proposed that his re 


markable- llhiarv of Imoks ami pamplilet' oii spcs-lro- 
sc-cipy should he- sold so that the mom-v eoulil he- used 
for his peisonal nialnleiiam e '1 he yalue of lii-tweeu 
.jsJ.tsHi and t'l.ClUC) was iilacc-d upon this library’ It 
si-c-nic-cl to im that )t would be mm h inon- npicrorirlati- 
for friends ami adinin-rs of I'rolissor Kiiysi-r or others 
baying au intc-ies| In tlic- I iiiyersity ol Boiiu who might 
be persuaded to Ian (m- liliiarx and icresc-iit it to thi- 
laboraloiy at lioim witli the- umlors|amlliig that It 
yvas ahxays to be- at tbe disposal of ITofe-ssor K'lyser 
during Ills llfi-tlliie 

I'riifessor Kiiysi-rs mitun- and c harm lei Istli s an- 
stieh that m> one- could assign to him any of tin- (piali 
tli-s yyhich hiixi- bi-c-n justly i oiideiiim-d in many of his 
1 laiutryim-n during ihe lute win dii the o((asi(ui of 
till- JKith annix i-i sai X of tin- Itoyal .Socielx ol l.oiidoii 
he WHS one of the- di-h gnti s fiom (leriuaiix at the nti 
lueroiis mi-i-tiiigs of the i c-li lirnt ion, and In an after 
iliiim-r spc-i-i h at ('aiiihildge his altitude \Mis of a most 
flli'Uillx chaniitxr to his liosts '1 hose- xxeic- daxs In 
1912 whi-ii tc-iisiiiii was alri-ndy bi-giiining lo la- Jc-li 
bc-txyc-en Cc-ruiaiiv and England, and It mav he ree.illed 
to the credit of some of tin- i-mim-ii( phx su 1st s xx lio xx i-re- 
delegates from (.'c-rrmiay that Ibey bronght as a lesli 
luonlal of tbeir regard for ibe Uoyal Society of l.ombm 
a spc-c-lal luemornil tabli-t and addii-ss apiiropi iuti- to 
tbe occasion Itx can- of llic xvllm-ssos, nl least tills 
xxas regardi-il as an p\)ires-<ioii of solldantx on tin- part 
of the Cii-rmiui edmators xxilh ilii-ir Eiigllsli lollc-agiies 
I yerx mm li xxisli Hint tills llbiaix i-oiilil In- saxeil 
for I’roti-.ssor Kiixsc-is usi- and Its imniex yalue In- 
devoted to bis comfort Klixx in 11 I-rosi 

1 erki-N Obsi-i y atoi y, 

WllllaiuH Hay, Wis 

An Old Catch Question in New Dress 

To tbe Edit'ir of tbe .Sin mho .\\n-nii xn 

Will you be- kind c-iiougli to ]irnit the tolloxxiiig um-s 
tlou lu your journal 

'A bird sltllng on ii iien h in a < ,igi- is xxeiglied to 
gelher with the cage How dm-s tills total weight esau- 
laire with tin- xvelgbt of tin- same c.ige but wlfb Hie 
bird Hying In if' W’lix''' 

I’erhups some of your readers will cominc-nt on this 
problem A 1! <’ 

Brooklyn, N Y 
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Sixty Tons Per Minute 

Baltimore’s New Coal Pier, and How It Makes Its Rocorde 
By J. F. Springer 


W HAT i‘1 hollc'vod to he the Rreatest of all coal 
pierx ill lespeit lo the roiiiliity with which coal 
mil} he ileliieri'd over the side to ve«M'U Is the new 
It iV o I'lei lit Curtis llnj, Itnltiruore The SS 
"Miildeii ' WHS liiuded ut Curtis liny with 7,222 tons of 
(Dill ill IIS minutes Tills is iit the rote of 3,072 tons 
per luiiii or (II J tons pei minute tV<> haie here whnt 
Is iiiidoiihtedh ii world's nssird for fast loadliiff Into 
11 Simtle ship At the siinie pier, ou Octoher 2fS, 1920, in 
the spine of ii 24-hour day, 910 cars, or 41,07M tons, 
were diimpisl over the side inhi various vessels This 
Is elnimeil us n second world's reconl for this pier, 
which IS illiistratisl on the cover of this Issue 

Theie Is no douht, then, that this new pier nt Curtis 
liii} Is II wonderful js-rformer when It comes to han 
dliiiB coal O'er the side The coal that comes to the 
jiler mitnrall} arrives by rail from the mines in the 
inountaius tur hack to the west of Hnltiraore A 
modem coal pier may receive more than It delivers 
over the side, and It miiv also deliver over the side 
more than It rt“celves The world's record as to the 2 4-_ 
hour period Is not clouded, howi 
llial the tiler received on Ueto|t>«4 coal than it 

1 matter of fact, 49,(5.30 


I clved, ( 
vesstds The possihillly 
of reeelviiiB a((d dellv 
erliiK different umounts 
Is a eonsisiueine of the 
usual provisliins for the 
storajte of coal rl({ht on 
the tiler itself Such 
storuite may he in liliis 
or isickets located un¬ 
derneath the deck 
which carries the rail¬ 
road tracks lieloiifilni; 
to the iner This Is the 
niettuKl adoptial in eon- 
nis'tlon with the thrw 
tall tilers at Ilamplou 
Hoads, near Norfolk, 
\a Or the sloraKc may 
he iirovlded for 


e than w 


e loaded o 


conducted means of hantlllng to prevent breakaite 
Coal coming to the new plet 1« dumiied by two mod¬ 
ern car dumpers located a short distance from the land 
end of the pier. This coal will ordinarily come from 
a system of aide tracks w herai loaded cars await their 
turns The arrangements are such that a locomotive 
Is not needed to take the loacRtd car to the dumper 
This movement 1 h accompliahed by gravity However, 
this gravity movement continues only to the neighbor 
hiM>d of the dumper, whUli Is actually set at a higher 
elevation Up the intllueil approach a “barney" is 
operatwl by cable to push the naded car When the car 
has come to n>Bt on the cradle if the dumiier. It Is over¬ 
turned sideways ami the loal dumiietl Into a bln. 
Krom this, the coal passes to couvejor ladts These 
carry the coal out on to the iiier deck It may be de¬ 
livered to loading towers 'I'heae dev lies are shifted 
along the pier deck on special tracks and may be iiilted 
at any jioluta desired This provhles for Wtattoulng the 
towers QV tiH' ship hatches There are 

towers on the pier There are subordluutt* 
"conveyor belts mounted in shuttles lu the loading 
towers These belts run atliwnrt the jiler Their func¬ 
tion Is to ris-elvo coal from the four main lielis, which 
bring It out on the pier, mid then make delivery to 


wise. 


: the Oil 


llav pier. Along the 
Atlantic sciilioard arc 
numerous Instances of 
coal piers on whose 
deckrf the regulallon 
nillnind coal lar carries 
the (sjal The tliris- 
Himipton Roads piers 
meiiLliini'd and the pres 
ent Raltimiirc pier are 
departures from this 
practice Standard rail- 




s do I 



on the pier At Hamp¬ 
ton Roads the coni is 
(iunuKKl from the stun 
daril car Into special 
cliH’trlcally ojierntisl |>lcr enr 
pier At Holtlmnre, this new 
a railroad nor a pier car, Ir 
devices 

In all these piers, there a 
liiti'S to getting the crnil nut 
the ship, the other is luncc 
transversely from the pici m 
Nllll another reguirement wi 
the matter of lirciikagc \ 
overturning the railroad car, 
IrauKiiortntloii on to thi' pii 
pier Itself, there N apt to la 
Some may, iiertiajis, wonder 
, should 


General view of the r 


V coal pier of the B. & O. at BaitiiiMire, which puts coal into a single ship at a rate 
exceeding a ton per second 


and these go out on the 
pier Is served neither tty 
t liv special transporting 

■ (WO protilems One re¬ 
in the iiicr and alongside 
nid with transporting It 
t Ttaltimoro 


fined This 




diiuiiied h} 
hctlicr on land prior to 
or on the dcik of the 
good deal of breakage 
IV, at Ualltiiiorc, siH’clal 
■akage Haiti 


more wished to engage In shippin 
Uuroiican ovens lielonging to steam boilers, espcclall} 
In Trance, .seem, freiiuenll} or usiinlh, to be sniipllcd 
W'ltli grates with bars wide apart, the Intirvuls run¬ 
ning lip to soinetliing like 2 or 3 Inches 11 was desira 
hlc, luisirdirigly, to have little or no (Inc coal in the 
mass when dcllvcreil flnall^to the factories In short. 
It Raltimiire was going to «Ber the foreign Inislness and 
sell Tlttstiiirgh and Maryland steam coal in such a 
market it had to iirepare to get the coal from the rail 
road to the hold of the ship by a kind of personally 


the aides of the pier. The pier Is In fact so located and 
built as to lie usable on either side The shuttle lielta 
belonging to the loading tovvers may he made to serve 
either side of the pier and thus serve ships <iii Isitli 
sid(*s 

The foregoing gives hrieil} the method used at first 
with this pier wlieii it was lielug used to take coal from 
tlie diimiM-rs and deliver it to ships This method was. 
however, found to he something less than ideal, as It 
faileil to put the coal Into final position In the ship's 
hold The eoal had. in fact, to be shoveled hack and 
trimmed by hand labor It Is safe to snv that no such 
world's record as those' given at the beginning of this 
article would have been possible If matters had l«*en 
left thus It was seen that some mechnuleal method 
wuis rcspilred, by means of which the coal could he put 
Into final poslthm, or at least, luto approximately llunl 
iHisItlou 'I'he studies made of the residual problem 
have lieeti highly 8uc«cessfnl, ns Is Indicated by the 
records attained Otherwise, this great pier 700 feet 
long, m feet wide, having a berthing capacity of four 
veswds, and costing upwnird of |Mp0,O(X), would have 
failed of developing Its full pus^btlitles While the 
transporting equipment Insofar sg It deals with the 
coal along and across the pier, wotdd havo been Just 
alioiit US capable Os It la now, yet this capacity would 


have been, in part, useless. In loading stdpa, it Is of 
no beneSt to get the coal to or through the hatch faster 
than it can be taken away. The development of the 
new trimming apparatus baa changed all this. 

To explain this matter a little further, I may direct ‘ 
attention to the fact that where tall piers ard*uaed, as 
nt Hampton Uoads, where the three giants have decks 
some 70 or 90 feet above tlie water, gravity may be 
ntlltaed to gut the coal outboard from the pier. Thus, 
the coal Is delivered by chutes, which may be'more or 
less flexible, from pockets elevated aliove the tops of 
the hatches, llie gravity action may be utilised to 
carry tlie coal to deslreil posltlona In the hold. At 
llaltimore the new pier la a departure from pretty much 
all American eoal piers at tidewater, lu that it la a 
very low structure, with U>e deck near the water level 
Thus, the aid of gravity Is pretty well abandoned at 
the start. To get the coal to Its proper and flual posi¬ 
tions, mechanical effort must be brought In. 

The new trimmers are four lu number, one to each 
loading tower. They are suspended from booms, and 
the booms are set up on the tower superstructures 
They are directly above the shuttle belts which receive 
coal from the main hells and convey It athwart the 
pier, ns already descrlbetl When a trimmer Is to be 
put Into service, U Is 
placed at the outboard 
end of the shuttle The 
coal dropa from the 
shuttle belt into a tele¬ 
scopic chute which do- 
llvora It to n curved 
steel plate. The plate 
delivers. In turn, to a 
rapid endless belt This 
belt Is a small one, but 
Its rapidity of move 
ment is very cvnaldera- 
ble, being S7V^ feet per 
second The coal la by 
this belt thrown to 
whatever nearby points 
are desired. The curv¬ 
ature of the steel plate 
which delivers to the 
rapid belt serves to pre¬ 
vent the coal from strik¬ 
ing the belt with t(Hi 
much auddeunesa It Is 
said that the effect la 
to “cushion'' the Impact 
uiKin the belt and per¬ 
mit a steady atr€4im to 
bo delivered to the belt 
‘•without any breakage ’ 
An operator is em¬ 
ployed to control the 
trimming oitcratlon He 
is provided with a cab 
at the bottom of the 
telescope chute and to 
one side of It The ap¬ 
paratus may be shifted around through 800 degrees, 
so that all directions are within its scope The rapid 
licit which dws the trimming may be adjusted os to the 
angle at which It effects Us throw This enables the 
oiierafor to contixd the distance. In onler to get the 
greatest throw, the Up of the trimmer belt Is elevated 
to Its maximum height As the need for shorter and 
shorter throws develops us the cxml piles up at the 
distant iMiliits, tlie Up Is more and more depressed 
This change Is made gradually, under ordinary clrcum 
stances It has tieen found possible to throw coal a 
distance of tfi feet The HirangementH connecting the 
belt wlth'Ihe telescopic chute are such that the trim¬ 
ming belt may he dropped so as to be clear of the chute 
This iKjrmlts the chute to deliver directly to the pile hi 
the hold. 

The maximum roach of the trimmer belt from the 
side of the pier Is 85 feet. It may be lowered to a 
maximum of 48 feet below the shuttle belt. Tlie tele- 
ico{>lc chute may be extended to a great length—as 
much. In fact, as 52’,^ feet. It may be shortened up to 
various lengths through a range of 21 feet. Thla IgilN 
the minimum l?,n^h ''UMt Thla variability of 

length permits ^ving various decks of the mlsc^la- 
naoua types of vessel which come to the pier. The 
(ConHnued on pope iSO) 
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V«IiiaMe BbUtocBlaterlal from 
Waste 

bj <!•««« H. Dacr 

AFTEUI S6 of Inregtlgatlon and re- 
/TL aearch, Mr. T. B. Mohler of San 
Francisco has discovered a process of rcii- 
ovatlag a valuable bladlnff material from 
such waste products as city garbage, rice 
screenlnga, miscellaneous tailings and aft¬ 
ermaths. The range of uses to which 
the new material may be put Is so wide 
that lt4 appearance on the world market 
will affect many Industries. Its efllciency 
and Its extremely low cost of production 
are outstanding features of the new 
product 

The reclamation system which features 
the salvage of valuable ndheslTes from 
garbage anti other refuse la relatively sim¬ 
ple and does not Involve the employment 
of speclal-puritose machinery nor the mo 
hlllsation of costly and Intilcate equip¬ 
ment. Ordinary city garbage—rich In 
cellubtse and animal matter—which has 
been accorded selection and examination 
to remove deleterious foreign material is 
reduced to a liquor form as a consequence 
of passage through automatic grinding 
machinery and subsequent exposition to 
centrifugal nitration The dry cake or 
solid residue from these oi>erations Is used 
as a base for the manufacture of agricul¬ 
tural fertilisers Although this cake Is 
a by-product it is a valuable material 
which is so useful and of such Intrinsic 
worth for farming uses, that the protlts 
resulting from Its reclamation alone 
would he adequate to justify the munlci- Machine used in the laboratory tor water-proofing fabrics with material re- 

pal collection of garbage and Its reduction covered from wastes, and subsequently drying them on rolls by means of hot 

In order to obtain this fertilising ma- “•*’ fcom the furnace 

terlal 

The liquor which obtains from the filtration process, manufacture of raincoats, high graile mn. kintoslies. subsoinenlh 

however, Is the article u|Km which Mr Moliler has tieeu goNsamers. oil clotlnng, siwrtsmcn s (oa 

working so long By a spei'iul metbod of furmciilaliun, silk, drese shields, iin^illcnl silk, wall dt 

this liquor la converteil Into the desired binder It can litg nunliig. ship dtakliig, unhreakahle 

then be deliydratetl and prepansl for 



tation leather, linoleum, chemist's aiirojis 
and wnleriiroof sacking i'lie iiroecsHCS 
liivoKc'd aie liicrcsllbb cheap and yet are 
piddnetUe iit goods uliieh surpass the 
others In diiiahllltv and wearing cpiahtles 
A HiH'cial feiiluie of nil these produc Is is 
that lluw me non liitliiluinahle 


(I Ki‘a and dninpcsl 'I'hev can 
c'cl for the manufacture of pow- 
clnrahlc' iiisnlating unilenals 
iln from the- proia-r mixture unci 
of riec‘ hulls, diatoumes-ouB 
1 the- new hinder High c|un!liy 
I, ho\ shook, tovs, and uiihrcuik- 
I mn\ he made- In this wav 
a-hc-stos and silica mixcsl with 
r sticks to henh-ra iinct jnpc's so 


from a hammer 
nITeLted hv either heat or csild Superior, 
non ciillainiiiHhh^ waterproof and neld- 
proof jaiper can he- inacle hy treallng or- 
cllnnrj grade's of pajM-r with this material 
This also applies to cartons and contain¬ 
ers One of the most uiiUBtial tc'sis, which 
goes to show Ihc' grc'iit aclhesi\e ])ro|M'rtie8 
of fills new miilerial, Is that il will hind 
powclercsl pnniici', one of Uii* most dlltlcillt 
suhstaiices known to hold togc'llier Test 
hloeks made in tins way have, guhsc- 
cpic'iitlj, been subjected to tremendcnis 
heal evi'ii lip to fusing point without any 
evicleius' of fracture' or injury 

IiifTi'rent kinds of hulldlng mntc'rials 
are made from the new hiiidc'r eomhinod 
with wiislc' jaipc'r mid straw BourdH of 
all .si/i'H and dlmc'iisioiis eaii he made and, 
enii lie snwc'd, iilanc'd, nailed and glinsl 


gussiimcrM, oil clothing, simrtsmc'ii s coats, suiting, cill 
silk, clrc'BN shields, incsllc'nl silk, wall decoration, tcnit- 
litg nulling, ship decking, unlirenkahlc' oil cloth, Iml 


c'Mietlv like' onlinarv Ininhc'r Sound prooHng, hc?nt 
iiisiiliiting and rc'lngc'nitcir cfii liisnlatlon are made 
fioui sliaw, sawdust anil wiisle t'uper, while wall hoard 
IS iiiiunifac’tnn'd from riec' hulls and the 


shlpmeot In a crystalline form If the In¬ 
tention Is to trausiKirl It long distances Ih'- 
fore ntlllRliig It In the Industries On 
the other hand, If it Is to be employed for 
manufacturlug puriioscs directly In the 
plant where it Is extractcsl. It can lie used 
at once in the llciuid form 

The fluid hinder Is a pure white liquid 
which will not discolor tlie most delicate 
fabric or cloth nor will It in any respect 
Injure associated materials or coloring 
mutter used In dying these fabrics. It Is 
admirably adapted for the binding ma¬ 
terial to bo used ill the miinufactnre of 
coal briquets, the cost of the binder being 
but thirty cents i>er ton of fuel, as against 
current (Mndltlons of coal briquet manu¬ 
facture, which feature the use of binding 
materials coating from $2 75 to $3 a ton 
Laboratory, manufacturing-plant and pri¬ 
vate-home tests of briquets using the new 
binder demonstrate that they are clean, 
exude no disagreeable odors, can lie ban 
died readily without breakage, bum 
without fracture or disintegration to a 
clean, light ash and admit of the full 
derivation of the lu*8tlng value of the 
fuel. 

One of the Interesting results attained 
liv Mr. Mohler was the discovery that 
when bis binder Is combined with certain 
oils, It forma an emulsion which when 
applied to fabrics renders them water¬ 
proof and acid-proof. * Again, this process 
like that of the coal briquet production 
Is simple and Inexpensive Any material 
from the heaviest cotton to the finest silk 
can be treated In this manner without in 
any way changing its softru'ss or flexlbll- 
tty of texture and without cracking or 
otherwiae damaging the goods. The ten¬ 
dency of the treatment Is to strengthen 
and Increase the longevity of the mate¬ 
rials. The ooat of treatment ranges from 
two to eight cents a yard depending on 
the (BuOlty of the goods and the grade of 
the Under which is used. 

It has been proved conclnslvely that the 
new Mndm' Is particUarly adapted for the 



lilnder, iiiiil oilier viiliinlile iirlieli'H are 
luiole from old U-nllu-r ami llmlings 

In onliT to iilitiiin the l)n'^l material 
for the extrinlloii of thi- hinder usihI In 
('omhiiiiiliiin wiili ttie lienvh-r anil courser 
fiihiusniid olhei niuleriiiN « spi-elnl gnr- 
hiige ilisposiil sv-tiiil IiikI to he provided 
A imthod liiis lii'.'ii di-vmed which lulniite 
of Inindliiig till' lilt refii'se In iiiiif.s of 50 
(('iiiilniiK tl (III imi/i 4^1)) 

Giant Crane Lifts Its Smaller 
Brother 

T IIK rhiliidelplilii Niivv 7 nrd Isiasts of 
the most powi-rfiil < raiio In exlstem-e 
It Clin lift 350 tons at u distiim-e of 115 
feet out from It', tower, and 50 tons on a 
reioli of 11)0 feet In lls test for ac- 
I'l'ptaiKS' It lifted a maximum load of 400 
tons Its extiomo height Is liHO feet The 
loiiiihig jiart of the crane, with Its maxi- 
muni load, welgh.s U017 toms, and the to¬ 
tal weight ol thi' whole crone us It rt-stt 
111(011 Its pile folllidniiolis IS 4,000 tons 
A glgniito stnietiiri' in very Iriitli 

Iteeeiiilv tliere was (oiisinicted al the 
oiiti-r end of the pier on whnh the hig 
I'raiu' stands n snialh-r rraiie of the 
tiavelliig type It was hiiilt at the outer 
('lid of the pa-r for eoiiv eiilem and aftt-r 
eomph'tion li lind lo ho movi-d pasl the 
lug (lime, so that it might opciati' on the 
shoK' end of llio pier How to maki- this 
transfer was the prohleui, until souKsme 
siiggosO'd I ha I, since the yard possessi'd 
a (rnne of siillkioiit powi-r and reach to 
lift the suialh-r ( raiie hodlh It would he 
n good plan to lift tho little fellow up 
hodilv, swing It aiouiid ovi-i lla- water, 
and phiro It again on the pn-r in the re- 
ipilnsl position -w hieh was done We 
heal imnli In Ihi'se davs nhont rehitlvlTy, 
and 111 Ihe pres('iil ease, although the 
lifted eraiK' was small In (ompiirison to 
Its lug hrother. it weighed no less than 
310 tons Many of us can hark hack lo 
the dav when a 310 -ton (-rnne would have 
been spoken of ns “mammoth” or “giant ” 
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The Service of the Chemist 

A Deparlment DaxUed to Progress in the Field of Applied Chemistry 

Cooducied by H E HOWE. Cheimcl Eimiwer 


A Compilation of American Dye Patents in 
Abstract Form 

T HK Oii|(jr I.iihorntorj iif (lie Hurf‘au of 

('heiiiistr\ 1 X'lini luient of Aitrleultnre. aiiiiounecH 
tliMl a eeunillatiim iif Aineiuaii (l>e initeiils In alixtraet 
fiirin iB a\jiiialile fin i eiiHiiltation hj tlniBc who may 
lari' (i) <•1111 at the l.ahoinfor\ nini tJiat iijformntlnii 
I an alHo lie hiBUied h\ iiiall addres'iliiK ihe l.aliorntory 
and for tin attention of .loxoiih Ainhler, Aetinic f'hemlat 
In Chaise Kadi jiatent has btaai ahatracted under the 


.'I ClasH of dye, amirdiuK to SehiilU's eighteen 
diemleal elanses 
•I ('olur of dye 
MetlUMl of uae 

(5 Kiliei or luntminl for which Biiltnhle 
7 Name of ownei, and, in pun'iitlieMiB, name of 
imtentee 

The nhotraet liaa been jilnced iifion .‘i by Ti mrds and 
H Helinrate (He Iiiib Iiiboi sei up foi < aeti ol the aeten 
liendingh TIiobo me eotii|ilef(*l\ iioms Indexed and 
Ihe paleiita mat be (piidJi loiiiteil aiionliiig to the 
liiteroHi ot the liixestigiilois Theae uhstracta do not do 
nwa.t with loiiBultlng the piilenth tlieniHilves but they 
do eoiiNtitiite what ib proliahh the hes( Index that Ini'. 
heiMi devlmal for them and are Miitheientlj tonijihlt mi 
I hut the iiaei eaii dedde at once whethei the patent In 
iliieHtloii Ih one wlildi lie niiiht louBuit or tan tilmlnate 
from hl« eoiiHldeiiition 

Jute 

I \ the ('o/o/ 'Jiiiilt ,hint mil for Aiuil are a few 
parngraiiliH under "'Ihe lixeinu of .Ime." whiih in 
dilate the proiiertleh of the llbei ii' well ns siillMfnetor} 
methods for djelmt if 

The jule Is contained In the wood of the plant and 
is freisl from the woody tissue by the letling process 
xery niufh ns linen is .secured fiiau tlux It Is loiigei 
and courser than eofton and has great striaiglh atid 
durability when spun in a eo.irse yam On iieismnt ol 
these pro]jerties Jute is largely used In the uinnufne- 
lure of euijiels, m ehcaj) portieres xanoiis txpes of 
eoxerlng, and rugs U absoihs dampness and relnlim 
It and, therefore deterloiates niiieli ((Uleker than nianx 
other vegetahle fahilis Kaipels witli an under weax'c 
of jute Hhoiihl he kept In drx storage and it used where 
dampness prexails these impels should he luipregiiated 
xxitli alum which has pioxed ipiite sneiessfni In pre 
serving the liber Althougli ii xegetable liber Jute has 
a marked atllnltv foi dxestulls When treated with 
I lilorine and sodium nitrite a red lolor iliaraeterlstic 
of tannin is prodneed 'I'liis tan dn like material In 
lute aoeouiils for its ahsonitmn of liasn lohirs in the 
Niuiie manner as mordiuiled cotton .lute in the i urjict 
mills Is ordtiianlx d.ted with dliiet lolors xvhleh are 
fairly fast SuliHtmitixe lolors dxe jiite xxitliout any 
addilioii to the dye Initli r.asn lolors are dxed with 
out prei’louNly mordanting (he goods and vx here very 
bright red and tdue au desired some add dyes may 
be used. 

Synthetic Resins 

I Ix the April Idth Issue of chviiiu iil ami Mt lalUtriju al 
I.'npinirrinQ, sviitlietn resins from furfural are dla- 
eussed, tills lielng a eontinuatioii of xxork a I the Jiiireau 
of Chemistry groxxlng out of mi aifempl to utilize corn 
I ol) priKluet-S With the jiiospeil of fiirliiral lasomliig 
one of the chief orgaiilL' iliemlenis resemeh, looking to 
(oiiimerelal uses of tills material, has iieen iindertnken 
and the work reixorted Is a |.relimiiiiirx one on the 
posslldlltv of preiiarlng sxnrlietle resins 'I'he expeil- 
menlN are deserlbtHl In some delail and tin following 
general proiiertles are given 

'The reslue do not have shaiyi fusion points, noften- 
ing gradunllx till fluid 'I'he softening temperatures of 
llie resins made us desiriheil lie between tfi ami ](H) 
deg ('eiit , but have not been e,ireftilly deteniilmsl, 
snui the softening point lan tie rais(.<| lo almost any 
reasonable temperature desired by simiily heating the 
leslns at higher teiiiperaturea or tor a longer iierlod 


water They are aiiniewliat soluble in tur|M>ntlne, quite 
Soluble lu benzene, niflone and aleohol, and xery solii 
ble in furfural. The aeetone. benKcne and furfural solu¬ 
tions of these lesUis form varnish stains which, when 
applied to wooil, gixe similes ranging from golden brown 
to blnek, depending upon tin- resin, tlie eoneentration 
of the Kolutloii and the number of ismts aiiplted 'Phe 
surfaces tlius coated have a glimsy apiiearoiice ” 

in all. eight resins liaxe been jirodiieed for p\i>erl- 
meiital purposes and xxlieii apiilied Ui white oak the@e 
give various shades of liroxxn from the lightest when 
applieil in a s«rufIoti of ben/enc to one which is nearly 
bbuk in a solution of furfural. 

The Fineness of Calcined Gypsum 

T he Aiirll Jouttiai of ll« hum tain Ctnimiii Aociitt/ 
loiituliis an aitlele on the relation betxveen tiuenoss 
and other properties of i ali’imsl gypsum Tlie experl 


mental methods are desiii 
Unit a iinnii.il (onstitnenix 
the isiarser the gvphiim iiii 
slnuteiHsi with iluieasisl llii 
flnei the i alcined gxpsnm t 


st and the data indicate 
olituined with less water 
that the time of set 1“ 
less of the material The 
!■ strongci Is Hie set ma¬ 


terial iinlll the degree of llueiiess gis’s bexoiid that 
of size 0 as deHiieil In tin' speellleatlims of the Amerli an 
.''loelety for Testing Mateimls If Hie tlneiiess Is iiir 
ileil bexoiid tills ])olnt llieie |s a decrease in sUength 
although the liner the inliimsi gypsum the more sand 
I an be eurriisl by It The iiutliors stale fbal their re- 
.'‘iilts are noi based on a siitln leiit quuntitv of data to 
xxiirniiit the nboxi loneliisions being enlled more than 
iniUcatioiis and propose te lontiiiiie their work 

Sweet Potato Syrup 

D It II COItK of the Itiireiiu of (''hemistrx, I' -S 
Ilepartiiieiit of Aginiilliire, has been eX|ieriuient 
ing for some time xxilli sxxis't potatoes us a sourie of 
sxriip, the InteiiHoii being )iilmHilly to provide an eeii- 
iioiiiieal outlet fm tlie muslderable portion of the crop 
that mnv not be mmketable us well as to pstabllsli an 
imliistrv wlilili would assist In the dlxersltlcntloti of 
iigni Iiltiire ill the Soutlierii States The I >i>imrtmeiit 
has now del nled to establish a proilneflon niilt or doni- 
oiistrntion at Kitzgeralil, iJeorgla, where ipiosiloiis of 
isisf of commeiilal prodintlon us well as the iiiurket 
xaliip of sweet iiotatn sxmp .as isimpared with fivrup 
from com, t.iiic malt, ili . lan bo determined Hnslue- 
lloii is to be uiidertakeii ns soon as iiiachliiery can Is* 
IriMiiIleil and if this large s.ale eirperiment proves sue- 
I essfnl the comineri ml miuinfaeture of swis-t potato 
sxnij) may he uiidertakeii Samples thus far priKliieisl 
,ire ileh 111 sugar, higlilx piilatnble, and of a line brown 
lolor It has been used with satlsfaetion for baking, 
gencial liible pliryioses, tuiU in the mniiufai tore of 
eaiKiy 

Research in Glass Containers 

C ONSIIiKUAlH.K progiesH is being made in the 
rescan h Inboratorx established In (’'liteugn to 
stud} the use of glass ns a iiiiitnlner In new Helds of 
laniiliig, preserving and liottling. The present prob¬ 
lems have to do with deterinlning the pressures which 
can be practically wItlistoml, the Ixcst methods of steril¬ 
izing the inatenals eauned In glass, preeniitloiiH to be 
taken lu piiekliig to withstand traiisportalioii, and meth¬ 
ods of imiirovlng glass loiitalners ao that they will 
xxiHistanil deslructlve ageiieies. The ailxuiitages of 
seoiiig the contents bofh during the perlisl of prois>Hslng 


and storing and at Ihe time of sale very gieatly offset 
any dlsndMintoge that may be due to ebariieter of the 
l■olltnlner It has also lus-n argued that a glass eoii- 
lainer makes It far more dllllinlt for Inferior materials 
III Is- used There are luaiix problems still to be uiidcr- 
tiiken ns soon us the orgnnizutnm has been ciimpleterl 
and the work jirellminary to the eatablisliniciit of each 
I. rcseureh laboratory loinpleted,, 

Dyeing in an All Wool Suit 

D u I. .7 MATO.S In /It tip and Chtmira! Market 
gives the following Interesting data with respect to 
the isist of dye Iti an all wool suit This is ipiotcsl here 
In the hope that it may eonvev more accurately In- 
fornmt 11)11 to those who sis'm afraid that American dye 
manufacturers because of higher costs In this country 
wish to ixifahllsh an Industry at a cost which will prove 
exresslve to the users of fahrtcK 


"For eiieli poniiij of cloth there will lie required from 
.S to -16-1 pounds of wool In the grease (average of 3.78 
pounds) or 1 87 pounds on the scoured basis. Assum¬ 
ing that (he iivernge suit for a man will reiiplre 3% 
yards of .8t-lnch goods, tills xvlll weigh about 5.18 
pounds or 82 08 ounces 

"The aniDiitit of dye that is necessary to wlor this 
cloth priqw'rl} will vary to a certain extent, kut will 
be, for black, about 0 or 7 ])er cent or OVi ounces of 
dye For navy blues the dye xvlll lie about SVr per cent 
or 2 87 ontiit's, while for fancy shades. 8 per cent of 
dye will sufflee, or 2 4(5 nnnees 

“Assuming (he cost of hlaek dye for wool at $1 3.5 
the cost iier ounce is 8,42 cents which gives an actual 
dxe cost [K'l suit of 48 4 cents 'The average cost of 
chrome hlne is $3 03 per pound or 10 cents per ounce 
This gives the lost iht suit of .".4 M cents while xvool 
d}(‘s for fiineies average $1 25 per iiouud or 7 77 cents 
per ouiits', giving a dye cost jier suit of 10 11 cents 
‘From the foregoing it Is obx ions that the cost of 
dye jier suit is olio of the Items of least cost, and might 
xxell be loinpiired will) tbe lost of Hie buttons gen- 

"Notliliig but the actual cost of the dye has Is'cn 
Ineliided in the above, and the cost of labor, steam 
and otber eboiuh ids has not been considered At a 
very lils-ral estimuie, however, this would not uniouul 
lo the cost of (lie (l.xestnlTs used Kven assuming that 
this would he the ease, the total cost of dye and dyeing 
nctuiilly used on the cloth foi u smt would only average 
H<>71 eeiits for all shades, from 'fancies' to ‘blueks ' " 


land weje evolvisl from small quaiilltles of material 
nceordlng lo iiiforiiiiitiou wlildi Is now published for 
Hie llrst time 

Sonn* of the sei rets ns revealwl by Dr, Oeurge D 
Ulchter In an article la the turrent number of the 
Journal of huluntnal and t/naineertng Clumtutrg, lu 
dleate that had the Euroia-an War (suitlnued, tlie mak 
lug of smoke sensuis would have liissime a fine art 

The f’hemical IVurfere Setxife iiad a eomlMlstion 
chamber at the Amerleati I'niverslty Kxperlnient .Sta¬ 
tion, Wnsliiiigton, D C , In which yarious smoke making 
mixtures were Ininied and density of the vuiwr studlisl 
bv Hsis-itiiinliig bow iniieli if obsrured the rays of 
electric lights placvd lu the midst of It Thus the 
various mixtures were measured nceordlng to their 
"T t» I’,’’ wlileli means "total ohseiiring power” in 
Its full form 

liy iienutssion of the CheuilenI Warfare .Servlee, Hie 
forimilu- of the substance nscei In creating smoke 
hcrecns is niuilc> public 

The mntc'rlul which showed the most promlsi' Is 
known ns Hie “15 M " inixture because" it was origin 
atcsl at HU" Vnlted State's llureau of Mines In a cniile 
form, iiltlioiigli It was i>erfec ted UiteT by the Service 

The proportions In the following representative- form¬ 
ula were varied xomewhnt, depending on the methesi 
and the form of dev lee lu which the smoke was uaed . 

J^liie . . 35 4 

Carbon tetrachloride 41 6 

Sfsllum chlorate 0 3 

Ammonium chloride , 5 4 

Magnesium earlKiimte , 8 3 

Testing Lubricating: Oils 

T HF- Agrteultiiral and Mechanical College of Teixas 
has Btarte-d experiments In the* chemical engineer¬ 
ing and aitrleultural englueierlng departments to deter 
mine the prcqiertlea ot lubricating oils and to deter¬ 
mine the (inallttes that suit them for use In various 
t.vpes of linemHl combustion engines Asphaltic and 
parniihliilc base oils are the principal ones under con¬ 
sideration and several manufacturers have contributed 
samples of their products for the tests Automobile 
and tractor manufacturers have 8uppll(*d different tyixes 
of engines and it is proposed to subject the different 
oils In question to practical tests In these engines The 
physical and chemical qualities of the oils will be de 
termitied before and after test and an effort will be 
made to establish relations between ihe laboratory tests 
anti a practical value of the oil as shown by the motor 
eiiierlments 








A Chabo tree about 100 years old 


Pine dwarf tree, ^ote odd form of 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work 



The line-carnring buoy that drivea 
aahore before the wind with ita cargo 
of rope being paid out 


Blowing a Line Ashore from a 
Wreck 

W UKCKS on riK'kv shores, rcHsoned 
W S rrouch of New York, oceur 
when the wind Is on shore He sought 
to tnke lulvantnBe of this fnet In devis 
ing some menus for getting n line from 
shill f" - the oiierntion which usn- 

«lh takes so much time and is so 
fraught with peril The Ilne-earr,Mng 
limit whleh we lllustrnte Is the result 
of his work The huoy was reimitly 
tested Ml Uoekawnv Keiioh and did all 
that Its intentor asktsl of it Ueleastst 
fiom Ihe ship, it blew Kteiidilv toward 
shore, the line nnwlndirig liehliid It ns 
It went, until tinallt it was itraggeil out 
<if the surf with thi' line Inlael In ad¬ 
dition to Us use in this ninnner, il Is 
atallnlile for all the regular purposes 
of the ortlinnrt huoy 


8(|uare, a gage for transferring measure 
iiieuts, n plumli-gage, ete, with the ul 
most eonvenienee The pattern of lines 
nnd eireies whleh we show was made 
with a single setting of the ruler in tJie 
gage The tisil Is of ahiniinnm, light and 
of handy sl7,e 

Tractor Hauls Wood 
Economically 

A n excelsior manufacturer of Boston 
. has a fiKlorv at Licrby Junction In 
the wilds of Maine and the use of a 
small traek-laying traetor made It pos- 
silile for Ihe plant to ker'j) going at top 
speisl during the roughest winter that 
wintry Maine has known The tractor 
hauls a wwen coni load of spool w<M,d 
on two lilg sleighs from the wihhIh to tho 
faetorv, a dlstam-e of miles, twice a 
dnv. III) matter what the weather condi¬ 
tions Horses, when thej were not held 
np ti,v snow drifts, were able to make 
three trips in two days The horses 
would make the journey to and from 
the Inndmr eamp nnd then return to the 
Inmlmr camp, remaining oxer night Tho 
following dav they would bring In a load 
nnd make another Journej In eaeh dl- 
reetlon In addition to coping with 
weather whleh would make the horses 
useless the traetor made four trips In 
the time tlie horses wtiuld make three, 
this extra load <if sexen cords being a 
lug fill tor In si>eedlng up production. 

The Handy Hand-Scraper 

R ath Hit well designed Is tlie hand 
scraper xx’hk'h we Illustrate here- 
with The blades are of a quality not 
111 ten met In seinpors. nud will last us 


A New Taper Pin Reamer 

A TU< >L deslgneil for reaming holes for 
taiier pins rapidly and aecnrutely 
has been Introduced by a Oonnectlcxit 
manufacturer It Is claimed that this 
new tool w'lll ream holes In any metal at 
lenst three times ns fast ns a fluted 
■ earner It la deslgneil to he useil In a 
drill jiross as well ns cUs-trlc or air 
drlU. For die making holes are drilled 
I lose together nnd by enlarging the holes 
with this reamer the metal lietween the 
holes can he rapidly removed At one 
iqieratlirti an opening of any desired 
shape may he cut out and pnnwr clear¬ 
ance is provided —By Alien Child 

A Railroad Motor Car 

\ STANHAIIH niiitor cur adapted for 
use on railroads by fitting special 
I nicks is well suifeil fur service as a 
Iirlvate car, and could Ik* used profitably 
on noii-imyliig roods wdiere Uie traffic 
lines not cull for the frequent service of 
heavy steam liwomotlves A car of this 
kind has been built and patented by 
J F Kehrmaii, muster mechanic of the 
Mississippi Ulvcr & Bonne Terre Rail¬ 
way, at Bonne Terre, Mo. The general 
dimensions and features of the car are 
('vUnders, six, diameter 9% In by 5 
In stroke. Total wheel-base, 10 ft 8 
In ; rigid, 3 ft Swivel truck, 4 
wbeols, ball-bearing center plate, no 
arch brace, truck built with studs Air 
pump uttadii-d to (Tniikshaft, and air¬ 
brakes on all wheels Equippexi with 
whistle signal, horn, air sauders and 
air drums nttucticd to ruuulug board, 2Vj 
ou ft. capacity Also equlpiied with 
hand brake on front truck operated by 



A hand scraper with renewable blade of special steel 


The Universal Angler 

HR cnr]icntcr to a greater degree 
than any other mcchunic Is depen¬ 
dent upon sqnnici,, ts'vcls, etc, tint exery 
niechniilc has to use them a gnml deal 
We lllnstrale hoiewlth a little tool 
xx'hich Is designed with the Intention 
that It shall lie all squnrcH in one It Is 
got up so Hint nil the iirillnnrj angles, 
9(1, do, 4."i, 90 dcgri*es, ete , can easily be 
locatisl on It nnd It can la' uhccI with 
pencil, ruler, eti It mny he used ns a 
scrntedi gage, n de|ith-g,ige, nn Inside 


lung as four ordinarv hand-forgisl 
scraiH'r blades Nevertheless, ailmira- 
tile provision Is made for replacing them 
when they do wenr out, ns will be seen 
in (inr ptctuie The clip Is notched on 
the Inside to rweixe the blade, nnd holds 
it posltlxelv In pliic-e, nnd the blade 
carries n hig on Its rear end, which not 
alone prevents the blade from slipping 
Imik but wlilch also caus<>» the clip to 
tighten aulomntlcally w'hen pressure is 
upiilied 'J'he blades are supiilled ready 
for use. 80 that no time Is lost In forging 
them 


steering wheel Tires of open hearth 
stei‘1 flanges and taiwr—master mechan¬ 
ics’ s|ieclfiCHtluns The car operates on 
tk) deg. curves, and is rated at 40 ra p h 
The {smuiimptlon of gasoline Is alaiiit 
one gallon for 1*0 miles In a trip of 63 
miles over the Mississippi and Bonne 
'I’erre Railway, wlihli portion is on a 
1 8 grade with 10 to I’j deg curves, the 
motor carrying seven passengers, three 
gallons of gasoline xvere used Weather 
tops are being applied to tho cars al- 
reudy In service which adds greatly to 
their apitearance 



The new taper-pin reamer (top) the 
aort of work it will do (bottom) and 
the chips that it producea (center) 


Recent Patent Decisions 
Effective Anticipation.—The plaintiff 
In this case was the owner of letters 
patent relating to a method of delin¬ 
eating or reproducing pictures and de¬ 
signs, nnd seeks to enjoin an alleged in¬ 
fringement on the part of the defend¬ 
ants The defendants set up three de¬ 
fenses—1, that the Invention is with¬ 
out patentable novelty aud Is not the 
product Ilf the Inventive facnity In view 
of the prior state of the art 2. That 
the subject matter of the patent was the 
(smcejitlou of one only of the three In¬ 
ventors 3 That the methods which the 
defendiinta employ in doing their work 
arc not comprised by the patent as is 
shown by the file wrapper, aud there¬ 
fore there Is no Infrlngxanent 

IMalutlfT's pateufi la for a process 
w'herehy multi-color pictures, having an 
einhoRs^ effect, ore produced. IHin 
method of production Is by use of a 
scri-en eonslstlng of liolling cloth or 
other material through whleh coloring 
substances, such us paints and the like, 
are forcexl by pressure applied by meuns 
of a scraper, or what Is termed as a 
wiueegee, ujion the background or sur¬ 
face upon xx’hlch the picture Is produced. 
An outline of the picture la first pro¬ 
vided, according to the colors of which It 
Is designed to lie eumposed The back¬ 
ground or surfucs! Is given a base color 
whleh covers the whole of It, such as 
green, for Instance. Much portions of 



I.rft The tool in ute as ■ M-rateh-gage C*nter A pattsrn of anslea and ctreiea made with m single teittJng of the mler In the gagw Biehti The rale In poeHlon, showing bow thS vsHaus 

anglee sr« obtsined with one eetting 

The handy angler that takes the place of a doxen squares and herds 
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tba coior «• tie desUined to 

be retained and #orm a shade In 
the idctttra are dien traced out upon 
the screen, and MAcked or stopped out, ns 
it Is tanned, by the use of sbeUac or some 
snbstanoe that is Impermeable by the 
paint or other coloring matter. Tbe 
screen is taen applied to the baeksTOund, 
and the second color, such as bine, for in¬ 
stance, la preaaed through the acroen by 
tbe use of tbe squeegee upon the back- 
gronnd—the second color overlaying the 
flret, except sncb of the flrat as has l><>en 
blodced out on tbe screen Tbe blocklng- 
out process and the application of colors 
are repeated in the same way until all the 
colors the design are produced upon 
the picture. The result is that each sub¬ 
sequent color overlays some portion of 
the previous colors, so that the last color 
applied always overlays In some area all 
the previous colors. Thus is produced a 
picture having an embossed effect, very 
attractive to the vision, especially when 
oil palnta are uaed of such viscous con¬ 
sistency aa to give auch aeuslble thlcknesa 
to the succeeding layers aa to form pla¬ 
teaus of color. The screen, being 
stretdied upon a frame, is so hinged upon 
or adjusted to another frame aa to give 
exact register In outline of colors, as well 
as exact register of the weave of the 
screen'a fabric, upon each aui'ceedlng im¬ 
print. 

The court found that tbe plaintiff's 
patent was not anticipated and was valid 
The point of law adduced is that, to be 
effective as an anticipation, a patent 
muat be ao clear and definite aa to en¬ 
able any mechanic skilled in the art to 
reach the patented Invention certainly, 
directly, and without the necessity of ex¬ 
periment—and this rule is onforco<l with 
particular atrlctneas when applie<l to a 
foreign patent Where Infrlugemeut Is 
charged, the burden of proof Is cast upon 
tbe defendant to establish anticipation be¬ 
yond a reasonable doubt— Sclortattne 
Patents Co v. J^est-O-Oraph Co. m 
fed., 

The Police Fort 

P erhaps the newspapers exaggerate 
when they employ the expression 
"crime wave," Perhaps there are no more 
bold crimes of violence trslay than there 
were twenty years ago, tlie different im¬ 
pression that we get being due merely to 
Kreater publicity, Or perhaps, taking a 
less extreme view, the difference is due 
merely to the superior operating facilities 
which the automobile and other modem 
inventions have given tbe rrlmlnnl. 

A glance nt the acoonipanylng photo- 
graplis, showing tbe latest aid to the en¬ 
forcement of law and order by tbe Clil- 
eago police, ought however to be siifll 
dent to make the most skeptical person 
realise that we are “confronted by a con¬ 
dition, not a theory." It seems that the 
Chicago cop is at such a disadvantage 
In bis efforts to cope with the highway 
man along conventional lines that It has 
been necessary to furnish him with a 
portable fort. This consists of a screen 
of bullet-proof steel, acme ten feet high 
and four feet wide. It is made up of two 
panels, two feet each, firmly hinged to 
one another Mobility Is attained by the 
simple expedient of attaching casters— 
cuitera Just like thoa* under the dining 
room table, only more so. This miniature 
block house can he used by a single 
guardian of the peace, or by two— 
though In the latter event It seems that 
ft will’provide aomewhat crowded qW- 
ters. 

Saving the Pedestrian 

N umerous inventors have put for¬ 
ward safety fenders for automobiles, 
designed to catch up the unwary pedes¬ 
trian Who gets in the path of destruction, 
and prevent him from being thrown un¬ 
der the wbeela ot tae ear. Numerous of 
thee# Inventions were entirely satisfactory 



Tinr safety fender that does not mat the lines of the car yet picks up the 
pedestrian who gets In the way of the automobile 




The carburetor testing plant of the Bnrean of Standards, which determines 
the proper atmeapheTic pressure for a carburetor as 
well as the best temperature 


BO far as their mere working was con¬ 
cerned , but they have almost without hr- 
ceptlon been ojicn to the fatal objection 
that n car cquIpptHl with one of them 
would look like a cross tictween a folding 
tw'd null II portable couiTete mixer 
III the c\p of iwry motorist It U the otlior 
fellow who is the reckless driver, amt who 
IS responsible for whatever of disrepute 
tile mail nt the wheel suffers And no 
motorist N wiilinglv going to attach to 
the front of Ids car anv device that dis- 
flgiiri's it to the extent that it would bo 
disfigured b\ tbe liuge swiHqiers, nets and 
swinging arms Hint have featured most 
of the iiedestrinn-snving aiipnratiis that 
we hine seen 

We musi hiiwexcr, ipeognixe tlie dexli'O 
pleliireil on this jiage as decidedly differ 
out fiom the usual run of safetj fenders 
Kverj I nr lurries n fender, to begin with, 
nrgm-s Mr E Flnelll of New York, tbe 
inventor, and If a safety dPMee eonld bo 
ineorporiiteil in the fender In sneh a way 
ns to violate In no wav the lines of this 
Hitai hiiiPiit, there would lie no ohjeetlon to 
Its use The photograph Indicates the 
exteni to which he has stieix'edisl in mak¬ 
ing his safely fender architecturally a 
p.iit of th(> ear In the demonstration 
whiih oiir pliotogrnpher has ennght, tbe 
Inventor himself plnved the part of “vic¬ 
tim ” and so great was his eonfldeni'O In 
his fender that he allowed himself to be 
Nlniik bx a ear moving at li."' miles iH’r 
hour Exeeiil for the shaking up natural 
111 sneh a collision, he eseaiied without 
the sliglitest damage 

The fender ran lie nttoelied to any make 
of iiir It weighs lint 7'i pounds 

Have You the Right Mixture? 

A si'ion Al, earhnrelor test plant, do- 
velopixl hv the National Bureau of 
Stanilanls under the exigoiieles of war. 
Is aiijilliable In deleriiiinlng thi' efltriency 
of iiiriratt aiipanitiiN in times of i>eaee 
So If viiiir (iirhuri'tor nets strangely and 
refuses to .\ ield to eiislomnr} treatment, 
bundle the unruly mechanism and ad¬ 
dress it to the Bureau of Standards, 
.. 1) C 

It mav he that the aviator Is unable to 
iletermiae aiiunilelv the ratio of air U> 
fuel under vniious service conditions 
That is one of the iliief film thins of this 
Oiiv ei nmeiit exiierlmeiital iilniit The plant 
WHS designed for hainlv, speislv and defi¬ 
nite observations relating to carburetor 
lierformaiii e, witbout iiii lulling the com- 
plieniloiis incident to engine bohavlor In 
suib testing 

The iiiai liiiierv for testing tlie earbn- 
letors IS (omprtseil of somotlilng made 
like a moutli or opening all meter, aup- 
lilvlng air to small altitude etinmlKir, In 
wlileli the enrbiiretor Is miiuiitisl Air iv 
foiecd through the enrhuretor hv a vacu¬ 
um luimp, the How iiulsatious In the air 
stream being simulated hv an apparatus 
rontrolllng both rate and amplitude of 
the imlsnllons 

Pressure witliln the earhureror eham- 
lier inn he lowered from that of the at- 
iuos))hei-e to nhout iineipiarler of an at- 
mi)s])liere. moreover, the air temiierature 
inn Im‘ raised to niij desired value above 
that of the atmosphere Perhaps your 
enrhuretor is oiieralliig at h tremendous 
loss of motbiii—then, this test plant can 
Indlente melhiids whereliv maximum con- 
venleiiee and a minimum of cost and lost 
motion are isissilile 

Experiments in this neroimutie power 
plant have proved the enpaelty of the 
Bureau of .Standariks for reprisiueing wile 
stHiillally any condition w hleh may ob¬ 
tain 111 Borvlee on an engine; and yet 
variables due to the engine eoiidltlon are 
eliminated Weighing of the ftiel, obser- 
valiims of pressures nhout a earituretor 
wbieli permit of determining the mixture 
ratios, mid the eoefllcients of flow under 
any alr-eroft service conditions—these 
are the functions of the test plant, oper¬ 
ated hv one man 
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Recently Patented Inventions 

Bri^ DacripUons cf RKtnUy Patented Mechanicai and Electrical Decicee, Tools, Farm Imphmente, Etc. 


Of Interest t 

backuaxd—J n 


IJuEENUKKiy, addri’BB U C Scheurer, n08 Bum- 
mlt Avc , West Hoboken. N. J TbU Iwventloii 
ridatea lo tbeftti'loal sccners The Renerat ob- 
” Ji'ct ,(i provide an atuehmoiit that majr be 
^ applied to the buck batten and aide hattena In 
anch manner that when the hattena with the 
scene attached are helnjc rained and lowered 
to and from the tltea, the aide battens will 
hniiR pendent In the same Reneral vertical 
^ plane as the hack batten, whereby to clear ad 
Jacent at'cnlc elementa and other objects 
STIlf IT L'l.KAXINO DEVICE—F M 

)I (JnAin. r>.iO Dakotu Ht, Butte, Mont. The aim 
le of thta lll^entlon la to provide a street clean 
ft liiR de\tce to effect a deliverance of saow or 
ir other material cleared from the sidewalk or 
la etreet bj the devbi from one side of the de 



MOUNT FOB I’l.OMS AMI orilF.U lN)llI,a 
—E Di Ni.Ai', Diamond Hprlnua, I’al The In 
ventlon has for Its object to provble a Runa 
plow supported on one whi’id which may be 
turned or awutiR around rehiiKely to the 
tractor or draft member Thin connection of 
the plow with the draft member niiikm It pos 
alhle for the plow to he turned around among 
trees and It Is also posslhle when the jdow 


When the plow strikes an linuiinnlile ohatnic- 
tlon In the Rround the draft mian» will he 
autonintleally iinhltehcd from the plow The 
devlci may he Hat'd either with horse or trac¬ 
tor drawn plows 

Of General Interest 
FIMNfl niOVU’K —A C, llAKNAltti and W O 
Banks, (laklainl. Cal This Invention relates 
primarily to llllng devhes and the like which 
are Renerally used In otflee eitnipmcnt and has 
reference more parfleulnrly to a de\lee for 
conveniently (lllnR doiuments or data such as 
railroad or steamship frelRht and paaseiiRer 
tariff puhlicntlons, which require conslderahle 
handlliiR Thi’ equlpineiil can he inannfactured 
aud sttld at a coinparntlvi ly modest cost 
POPCOKN HOI.DEB AND DISPLAY ('.AB- 
INBT—F B OlptiiNdS Cnishy Wyo The 
primary object of (In' Invention Is the provi¬ 
sion of a display dovhi, and more parllenlnrly 
to a display device in the imlnr.' of u popcorn 


hicb the popcorn may be maintained 
nd deslrnble condition and at the 
' attractively displayed for aelllng 
the Invention will effectively perform 
>ns above stated and will obviate the 


MAtiAZlM', KllH HAND ITKEAUMS— , 
W E IbiSKiii'sii, c,o City (Tub, Spokam, 
AVash T'h( tihjeet of Ibis Invention Is to pro 
vide ft lutiRusliM' arraiiRtsl to Insure a prop«>r ' 
Oellvery of the uppermost cartrldRe Into the 
barrel without daneer of seraplnR. scurrinR or 
otherwise liiJiirliiR the leadi r bullets Another ' 
object Is to prevent slippage or aoeldentnl for , 
ward moveini nr of any one of the enrtrblRes ex ' 
t'ept the Dtp eailrldRe, and to prevent the 
upward tlltliiR of Ibe under eartrldRes and 
Slurring of the hnllets 

ItAin CAltUIAdIt.—(i H Bmith. 2a 
Jlcrkely Are Newport, It I An objei ( of the 
Invention Is to providt n eonstriietlon which 
the two mendu'rs AKulnst relnllvi nioveinent 
of the earriagi us II moves, nnd nl llie same 
time provide a eonstruillon which allows the 
rockliiR mechanism to he thrown out of oper 
alive enRuicimeiit with tbi body, so that the 
carrlaRe muy be moved without ImpartloR 
iiiDVt'iuHit to the iKWly 

I HOLLER 8(’XIE1C\—J MvoNo, Jn , 13 Per 
I Ren St , Brooklyn, \ V It Is the primary 
I object of this Invention to so cooatruct a roll 
I in* window screen that the cross bar thereof 
will remain In the position In which It Is re¬ 
leased and without sagsln* It is a further ob 
Ji-et lo BO coiiBtruet a screen of this character 
that the roll Is at all times under suOlcleiit 
tension lo cause the screen to stretch and be 
perfectly dal 

Baby ENVKI.OI'S—Sbuna Backmann, 428 
noth Ht , Brooklyn, \ Y This Invention r, 
lates to Infants' wrappliiRs, and has for an 
(dijeet to provide a wrappliiR which may he 
placed around a child when carrying It from 
one place to another A further object is to 
provide a wrappln* of the class Indicated 
which will keep the iufant warm In the coldest 
of wentlur 

MOAABI.E rA(3E—W W Rav, C /0 Eastera 
State Hospital. l.exliiRton. Ky The iiiven 
Hon more purtlrularly relates to a squirrel 
or mouse ruRc which Is propelled by the oe< u 
punt and caused to move In a well defined 
path, nn object being to provide a cage of this 
ebarneier which can be used as a means for 
advertising by plaiTiig the same In a store 
window or other public place 

STUDENT'S NON-EDlCrrHIC TBBBGUABH 
KKA'—D ,U White. 4«t) Sth Ave , New York, 
N Y This luventkm relates to a learner's tel 
egraph key, nnd has for an object to provide 
a coiislruetlon which will give a double aound 
on the order of a regular key while at the 
same time presenting a simple construction 
which will give the proper rootton and post 
tion to the fliigers and In fact to the entire 
hniid without the necessity of using an electric 
current 

LIQUID DISPENSING AWARATTIS —I 
Diwr, 1317 Fletcher St, Chicago, III An ob¬ 
ject of the Invention is to provide a device by 
means of which a liquid, such aa a syrup or 
similar liquid, may be readily dlecbarged from 
a glass bottle In a coDvsutent and sanitary 
manner by the simple pressure of the finger 


against a releasing valve, means being pro- 
vldexl for bolding the dlspimsliig mechanism 
In the nock of the bottle nnd rendering the 
bottle air tight 

8IDVEU SOI.DEK —W BorrHRTTI, Sth 
St. Brooklyn N Y. ITiis Inveutlou relates 
lo a composition for use In the soldering of 
silver, and has for nu obji-et the provlslun of 
a solder with a low melting point which can 
be aw'd at a temperature which will not melt 
silver, thus avoiding warping and dlatortlnn. 
The comi>osltloii Is composed of silver fill 6%, 
copper 211 .’>'^1. sine 18 0'^ and one gram of 
arsenic trlovbl to each ounce of above 

KOO CAllTON—J M Yarnaii, 100 Mc- 
l.ean Ave, Y’onkers, N Y The object of this 
Invention la to provide a construction for 
holding eggs 111 position and at the same time 
providing a limited amount of protection An¬ 
other object Is lo provide a device formed of 
two purls hinged together with means In each 
part for receiving eggs so that when the parts 
nn hinged together llore will he n doohle row 


I'llINTl'.UH' Ql DIN —(1 Di NCANHON, Jr . 04 
Knndolph Ave Jersey I It). N J Among the 
primary obJ<'<U of the liivenllon Is to so eon 
siniit a printers' quoin that the two momhers 
cf'iistltiiting the quoin will bo positively 
guided in their movoineiits relatively to eiieb 
niher, and In provide means for malninining 
the two nil labers against relative movement 
when the) have been set In operative posl- 
llon The dev In Is oapable of use with chnses 
or franiea or ordlimry constrncilou 

HYDIlAUUr .Sllll'fl AIlMon—P J ViN 
Piii.1 vooRbif, h'lA Barbarossa Ht Nyroigen, 
llidland 'rtle principal object of the iriven 
tbiii is lo provide u ships conatrui (ion includ 
log an effective armor agulnst the explosive 
iKibiu of lorpisloes and mines A further and 
inore speclIU objiot Is the provision of a pro | 
lectlve construction which will embodv thel 
presence of a water muss maintained between 
Inner nnd outer walls whose relation la such 
that an explosion against the outer wall will' 
have Its destructive effect dissipated in (his 
water mass 

ADVEUTiaiMi AM) OTHER DEVICEH — 

■ I K Harris 1)11 A'lctorlii Ml, Westminster, 
l.undoii. England This Invention refers lo de¬ 
vices provided with a selective part or a series 
of such purls adapted to bo brouglit Into sue 
cesslve position In order to control the move¬ 
ment of exhibiting moans In the case of adver¬ 
tising devices nnd of analogous parts which 
have to be set Into predetermlnable positions 
In the case of other devices 

Hardware and Tool* 

TOOI_B F Bairp, .TiMVi Allegheny St, 

llollldnysliurg. Pa The Invention particularly 
relates to u tool designed for use In connec- 

ing to provide a tool which supports the plate 



or plates, on which the rivet Is positioned, ao 
ns to preveni bending or bulging of said plates 
during the operation of removing the rivet, the 
device receiving the removint rivets and permit 
ting the latter lo fall to the floor without en- 
dniigrrlng persons 

DOCK—A. I-ASKT, 110 Wltlllton Bt , Bridge¬ 
port. Coun. The object of this Invention Is to 
provide a look more especially designed for use 
on trunks and similar artletes and arranged to 
prevent picking of the lock and opening the 
trunk by unauthorUed persons A further ob- 
J.-ct la to provide a lock which is simple and 
durable, and therefore not liable to get easily 

ADJUSTABLE CASTER —C. W OiTRANDlB, 
147 ITatt 8t. WlDSted, Conn. This Invention 
has for Its object to provide a constrtrctton 
wberaln the usual caater effect Is secured while 


(he wheel thereof may be raised and lowered 
and loekd In any adjusted position. Another 
object Is to provide a vertically adjustable 
wheel for casters wherein means are provided 
which will permit the vertical adjustmont sub 
stantlnlly, regardless of the weight thereon 
SCREWDRIVER.—J Prybr, SOI W. flSth 
St., Brooklyn, N Y. This Invention' relates 
more particularly to a type of tool having a 
handle separable from the tftol proper. In order 
to adapt the tool to the particular work at 
hand hy reinstating within the handle a'smaller 
or a larger driving shank or bit, chisel, punch, 
or various other kinds of tools, 

Heating and Lighting 

OIL BURNER—K D OBBNBiiAlN, 400 Heard 
St, McKlnaay. Texas The Invention has for 
Its object to provide an economical and easily 
handled burner of the character speclded, hav 
Ing a large capacity and wherein the burner Is 
automatically contndled by the differential 
pressure between the oil and steam within the 


Machines and Mechanical Devicea 

INKING HDl.LEH—A R COIOIN, 016 Na 
pier Axe, Richmond Hill, L 1, N Y The 
linentlon relates to printing presses. Its object 
Is to provide an Inking roller arrangexl to re 
duce the amount of pastlc composition to s 
minimum Another object Is to permit of re 
talnlng the comparatively heavy spindle or 
stock by the prilller while the lighter shell 
Is shipped to the roller maker for replacing a 
worn out or defective rtra hy a new one, there 
by sax lug considerable In the expense of 
shipping 

ATTAITJMENT IMR hat CLIPPING MA. 
DllINEH—J S Lbibowitx, n.T Clymer St, 
Brooklyn, N Y The principal object of the 
Invention Is to provide a pneumatic means 
in the nature of an attachment which la 
adapted to be associated with hat clipping 
machines for effecting the remoxnl and col 
lection of clippings therefrom , the device U In 
the nature of a hood having an exhaust iiusile 
deslgiiHl to communlente with a suction hose, 
and Is adapted lo he nttarhed to the machine 
without mnlerlally oitering Its structure 

fllEUAI'EtTK’ APPARATUS—J J CiR 
loTTi, SO Perry Ht , New York, N. Y Among 
the objects of this Invenllou are to mechan 
icnlly induce circulation of the blood In the 
human body, to mechanically manlpnlale the 
human hiuly, to avoid shock or injury In the 
ImmIv when treating the same, to regulate the 
I extent and quality of the treatmesit, und to 
I insure similarity In the treatment admlnls. 
tered 

RATCHET CHAIN BtXlCK —W R, BtiT'<*b, 
lerlngton, Nev An object of this Invention la 
to provide a ratchet chain block having one 
side thereof anchored and the movable chain 
operatively connected to the other side of the 
block, and caused to move by the oscillation of 
the lever Imparting rotary movement to a chain 
sprocket wheel, and provide means tor control 
ling the ratchet engagement of the lever with 
the ratchet wheels, and for preventing the 
chain from entangling the sprocket wheel The 
device can he folded Into comparatively small 
space when not In use 

Prime Movers and Their Accekeories 

ELBl^TRICAL VAPOUUKR AND BURNER 
~N D Rblinrki, 0133 Callowhlll St, Phlla 
delphla Pa The Invention relates to Inter¬ 
nal combustion engines, nnd Its ohjeet Is to 
provide an electrical vaporiser and burner 
arranged to convert llqulil fuel into a super- 
heati'il burning vapor at the time of Its pas 
sage Into the working chamber of an engine 
cylinder Another object la to render the en 
gine self-starting 

Railweye and Their Accesaories 

DUPLEX BOILER GAGE —C H and W" R 
Johnrov, 477 Palisade Avs , Jersey City, N J 
The object of the Invention Is lo provide a 
boiler gage for use on stationary or locomotive 
boilers aud arranged to remain in service even 
In case one of the glasses should break An¬ 
other object Is to allow convenient replacing 
of a broken glass without Interrupting the 
use of the gage 

ROLLER BEARING CAB WHEEL—W. B. 
Bridois, 210 Blast Broad, Texarkana, Ark. The 
object of this invention Is to provide a roller 
bearing car wheel which is ilmple and durable 
(CoHttnufd on page ^18) 
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The Yangtse ^allow-Draft 
Steamer ‘inning” 

(ConUnue<},*trom page 461) 
n hinged flap. In Fig. 2, the ves- 
Hel 1 h at shallow draft and the flap 
Butouiatlcally takes up the best pos¬ 
sible position for efficiency. In Fig 3 the 
flap 1b shown with the vessel at (ieeper 
(iraft In this ease the flap has gone up 
to the top of the tunnel and the propeller 
efficiency is secured by taking full advan¬ 
tage of,the Increased draft of water. 

A large number of vessels have been 
fitted with this s}Kt<‘m, including 10 small 
gunboata 120 feet long by 20 feet beam 
for thp “Tigris." and 12 large gunboats 
230 feet long by 30 feet beam for the 
“Tlgrla,” “I>anube," etc. 

In navigating such rivers as the 
Yangtse l>etwcen Tchang and Chungking 
the tunnel system steaaier has a fiirtlier 
advantage over the ordinary lyin’ of screw 
steamer, for when passing thiough rapids 
where there is broken water the propeller 
in the tunnel Is not nearly so liable to be 
nlTectetl by the distuilmnces This bus 
been proved by exiienetice gained with 
the "Shti-IIitn." n pretleccssor of the 
"\nidng." W'hlch has Iteeii ntn on the 
Yangtse since 1013 atid is to this day rec¬ 
ognised ns the best steamer on that reach 
of the river. 

Owing to the civil war along the banks 
of the Yangtse, in which north and south 
China have htsui engaged, a certain 
amount of Interruption of the sleaiuer 
navigation has taken iilace, more partlcu 
larly where Chinese vessels were con¬ 
cerned It is understiMNl that conditions 
have somewhat iinprotcsl In this respect 
recently, and It Is expec ted that there will 
be great developments In the shipping on 
this rtcach of the river There Is no doubt 
but that many vessels similar to the "An- 
nlng" could he most profitably employed 
there 

Putting Motion Into Mechanical 
Drawings 

iConlMUid from page 
Joii Involves sjtedal aptiaraltts In the 
shaite of an "animating statid " The 
aiiinintlng stotid eonsists, first, of an 
angle-iron framework In the' lower 
Iiari of which Is a broad table, at 
convenient working height, upon which 
the drawing—culled a "mwhnnlgTtiph" 
now that It is (Inished—-Is plneetl The 
camera Is carried overhead, with Its lotis 
lailnllng down toward the table, and is 
mounted on Blldes so that it can he moved 
tip or down to i>ennlt covering any sixe 
of Held. 

The motion picture camera has two 
shafts for operating Its shutter and fllm- 
movlng incchauism When the shaft ordi- 
arlly UBcd Is rotated, eaeh rotation causes 
eight exposures to be made The second 
shaft causes one exixisurc to be made at 
each revolution, and Is known us the 
"stop-motion" shaft This Is the shaft 
used In making mechnnlgraiihs Instead, 
however, of being driven by band through 
a crank, It Is driven by a small electric 
motor In photograiiliing a job the mo¬ 
tor la allowed to run continuously It 
iloes not turn the sbuttcr slnill liow'evei, 
uidesH a till) Is operated by band or by 
foot When the trlp-ls ois'rated a posi¬ 
tive clutch engages the shutter shaft, 
gives It one turn and makes one exposure, 
and them autoniatlrally disengages, the 
motor nmnlng idle until the trip Is again 
oiieratwl Needless to say the clutch la 
so adjusted that when Idle the shutter la 
closed 

The meehnnlgraph Is placed on the 
table and adjustevl as to position so that 
It Is In prop«>r relation to the field of 
the lens, the camera's height Is adjustevl 
so that all or as mueh as may be desired 
of the drawing is In the field, the lens Is 
focuBod, the stop or opening set, and the 
camera loaded with film and dosed With 
everything ready for work the lights are 
turned on. These are mercury-vapor 


lamps suspended adjustably on eaeh side 
of the table, so tliat the field Is brilliantly 
and evenly illuminated by the greenish 
glow. 

In the case of the vacuum fuol-foed sys¬ 
tem, the picture Is started by showing the 
exterior of the apparatus There is no 
motion to be registerwl, so the trip Is 
held In the o|)erallng position and the 
eamera shaft Is turned continuously until 
a sufficient length of film has tsjeu ex¬ 
posed. Then the exterior parts are “dis¬ 
solved out " The most effeetlve way of 
doing this la to use a "cross dissolve" By 
piosslng a button on the camera a 
niecliaiilsm Is engagtsl which gradually 
l•lllNes the ahiitler while the motor rotates 
the camera shaft The result Is that the 
light admittevl through the lens Is de- 
<•1 eased slightly In eaeh snreeaHive ex¬ 
posure until finally the shutter la com¬ 
pletely closed and no light enters If 
this film were devel<vi>ed the result would 
l)e a gradual fading of the picture until 
It would disappear completely 

At this iM>lnt the drawings representing 
exteriors, which have been temporarily 
laid over the seetioiial drawings, are re¬ 
moved, bringing tbi’ working parts into 
view Tlieii with the shutter closed the 
film Is mil hack to the exact point where 
the "fade' was eommeneed The motor is 
then run forward and the fade Is repentetl, 
going over the same film ns before—with 
one ImiHirtanl dlffereinH’ Where the shut 
ter. on the "fade-ont " begun to dose It 
now begins to oimmi, and when the istlnl 
is renehtsi where the slnitter was com- 
idetelv closed on the fndi’out, it is wide 
<ri><*u on the fade-in This is c’alled u 
"cross dissolve" or an "overlap dissolve" 
On the m r<H’n, the result Is that the ex¬ 
terior view dissolves there Is not a bet¬ 
ter word—into the Interior 

A few feet of film are then run through 
showing the wi>rking parts sintionary, 
after which the real work of the "ani¬ 
mator" begins The parts must bo photo- 
graplnsl In siuh a wav ns to show their 
lUdVemoiif Thi’V eiiiinot, however, bo 
movi’d and photographed while thev are 
moving, as in the familiar prisess of 
"straight" motion pletnro work The 
parts are moved hv hand a small fraction 
of an Inch Thou the trip is operaleil and 
the motor onuses the eamera to make a 
single exposure In motion pictnie pnr- 
laiiee, one ‘‘frame" l,s exposed '1 hen the 
parts are moved another fraction of an 
Inch and another exposure Is made and 
so on—a little movmneiit and one ex¬ 
posure, nnotlier movement and nnother ex¬ 
posure, still anotlier and another until 
the parts have completed a nuwemeiit, or 
a series of movements All movements 
must he equal when a sti*adv motion Is 
nsiulrvsl otherwise there will ho n Jump 
ou the screen. In the ease of the subject 
in question the movements weri’ eaeh 
about a thirty second of an Inch 

A mrious feature of this work Is that 
It Is not realiv motion picture photography 
at all It Is simply a scries of "still" 
phofogrnphs showing n siteeessloii of dif¬ 
ferent iKisltloiiH of the object photo- 
gmphtHl. On the screen, however the Il¬ 
lusion of movemiuit Is perfect Fven If 
the animator, through an error of judg¬ 
ment, moves the parts too far at <'aeh e\- 
IMisiire, the projected pletiire still mnln- 
laliis the Illusion of motion rathei than a 
siKx'eNslon of "stills,’’ but the motion will 
bo a series of verv rapid jerks or jumps 

One of the dltfieultles nt medianleal 
animation Is'eomes evident when there are 
si'veral parts to hi* moved and It is im¬ 
practicable BO to connect them that thev 
will move together They must be moved 
separately, and tho movements must be 
so gaged that the pmxter relative posi 
tlons will always exist, Iisually this In¬ 
volves a schedule, prejinred after all the 
movements have been exactly calculated 
and tabulated. 

There Is a gOod deal more to bo done, 
however, before the work Is finished The 
I object sought Is'not merely to show how 


Shavaid 


W' 

Makes Shaving 
Really Pleasant 


shave. The beard ■will 
come off quickly Your 
razor won’t pull. Your face 
won't feel “dra'wn” You'll 
need no afterdotions. 
Shavaud keeps the skin in 
a healthy condition. 

Thousands of men have 
adopted Shavaid. So •will 
you, once you try it. It 
ends shaving discomfort. 
Buy a tube no w from your 
druggist. Begm. to enjoy 
shavmg 

BAUER & BLACK Chicago NewYork Toronto 
Materj of SteriUs Surgical Dretsingi and Allied Producti 


A LL men with wuy, 
hea'vy beards and 
tender skins, who have 
longed for a really com^ 
fortable shave, will realize 
their wish whentheyhrsttry 
Shavaid, the beard softener 

No need for old'time 
preparations, rubbing, hot 
water, etc. Just coat the 
beard with Shavaid 
Then apply your favor' 
ite lather without 
rubbing it in. Then 
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RECENTLY PATENTED INVENTIONS] 

* {Continui'il frvm page 478) 

In comtrucllnii, coinpoBwl nf <<oinpftratlTel7 tew 
parti ana arraugwl to permit of *«»lly making 
repalra without requiring removal of the axle 
from the car Thin Invention permlu the use 
of a sluttonary axle or etmllar support, hence I 
axle lournali and hearings as now generally 
couatrucled may he dlepeniied with 

Atl’J'OMATir Til A IN CONTROL— K H 
CiiABOT, an Temple bl , Naahiin, N H This 
luveutlon relates In means for automatleally 
stopping trains If for any reason the engineer 
falls to observe the nignuls which are set 
against him The rtevlee has for Us object 



a DiAonaNMATtc viaw showino th* sional ' 
MBCRANIBM 1 

to provide simple and efTectlve means whereby I 
It la Impossible tor a train to pass a signal ' 
that Is set to stop or caution position without 
having the controlling mechanism operate to 
shut off the steam or apply the air bruki', or 
both, to bring the train to a slop 

PertaininK to Recreation 

TOY—E C Richardson, « Pershing (’oiirt, 
Rldgeflcld Park, N 3 Among the objects of 
the Invention Is to provide a toy of the nature 
of what Is commonly known as a "see-saw " 
A further object is Ihe construcllon of a ter 
talu operutliig provision hy moans of which the 

serve as a grip whereby the children mny grasp 
thi see saw so that danger of their falling off Is 
reduced to a mliilmuin 

Pertaining to Vehiclea 

VEHICLE WHEEL -M Rknb, Rox 2, South 
Chicago, Ill An object of Ihe Invention la to 
provide a vehicle wheel having means in Itself 
fur ubsorhiug and illsslpatlng the shocks and 
Jars, A further object Is the pnivlalon of a 
device In which a solid llrt Is engaged hy a 1 
pair of outer rim members anil a pneumatic 

the hub, thereby safeguarding tbe iiiiouraatJc 
tube from punelure wlthoiu lessenlug tbe re¬ 
siliency of tbe wheel 

DEVICE I'OR CONTllOLLINO mOJf A 
DISTANCE THE WINlKlWS (IE MOTOR 
cars and in’llEU VEHICLES ~P SBliRiN, 
84 Rue Laurlston, Paris, Kruiice This Inven¬ 
tion relates to an nlr pressure dev be for con¬ 
trolling or operating from a distance the win 
dows or glass iianes of doors, front frames 
and partitions of motor cars, which device 
can be used for controlling the movable win 
dows of vehicles such as motor buses, rail¬ 
way cars and the like 

OAS ENGINE aTT-OET MT’FELER —H M 
WaiaUT, Je, 144 VV Newell Avc , Uiilherford 
N J, An object of the Invention Is to provide 
a gaa engine cut out fittcsl with a double cut 
out means such ns a motorcycle or automo¬ 
bile engine cut-out and niiifller which may 
readily be attached to a motorcycle or other In- 
tenial combustion motor vehicle and which 
may he Installed to replace the ordinary type 
of muffler usually employed 

TRUCK—F E Cabtbr, Box 16,1, Yuma, 
Colo Tbe Invention relates more partleiilarly 
lo a truck for handling the wheels of heavy 
motor vehiclea Tbe object is to provide a 
truck which may be easily positioned to receive 
the wheel, and which may be adjusted to sc 
commodate various slae wheels, and may be 
poslilvily se( or locked in engagement with the 
vviieel to thereby support aud Carry the tame 
ANTISKID device,—J K BAm*, 270R 
lackson Rlvd , Chicago, HI Among the ob 
JeciB of the Invention Is to provide a form of 
antiskid device that can be quickly attached 
to the rim of a wheel whereby alddding for¬ 
wardly, haekwardly and laterally will be pre¬ 
vented A further ohjeet Is to provide tuch a 
lb Idee ns ran he attsehed or detached wltbont 
Ihe use of any fools , the device taken up HtOe | 
room In transportation | 


PNBtmATIC JACK AND POMPe-C. 
RnopuaNg, Hosendale, Mo, The partiettUr oMeot 
of the Invention li to provide a devlae adapted 
for use with automublles Another object le 
to provide a device In which the pump may 
he used to supply fluid pressure to the Jack or 
hy a single manipulation may be adapted for 
use as a pump for Inflating a tire or tor gen¬ 
eral purpose*. 

TIRE CASING--C W MinaBt,, »28 Lam- 
heck Ave , Jersey City, N J This Invention 
has for Its object to provide a casing etpecially 
adapted to be proof against blow-outs, rim cuts, 
and side wall breaks, and to add reallleucy 
to the tire In case of a puncture of the outer 
portion of this tire the Inner portion will Im 
mediately relntoree the outer portion 

LENS FOR lIEADLIHirrS — L and H ^ 
Bbnibu, 1-11 Itoebllng 8t , Hrooklyn. N, Y Thv ' 
Invention relates to lenses for projectors, and 
it Iiertalns more parllciilarly to lensea adapted 
for vise In eomiectlon with beadllghta of motor 
vehleloa It Is the primary object to Increase 
I the Intensity of the side or "ditch lights," this 
result hflng obtalnts] by the transversely cou- 


WHEKL—Q YArinH, 8215 Carnegie Ave, 
Ulevelaiiil, Ohio This Invention has for Ita 
object to provide n wheel conatructlon wherein 
roller hearings are urrangeil between thu 
wheels ami Ihe Journal box, the wheels being 
rigidly coimeetisl With this construction the 
housing ring iiioy be removetl, and the roUera 
also removed without taking the wheel off the 


We wish to call attention to the fact that 
wo arc 111 a position to render competent serv 
lees In every branch of patent or trademark 
work Our staff Is eoniposed of mechanical, 
electrical ami chemical experts, thoroughly 
traliKKl to prepare and prosecute alt patent 
applications Irrespective of the complex nature 
of the BUbJeel matter Involved, or of the 
Speolaltxed, technical or eclenCIfle knowledge 

We also have associates thrnngbont the 
world, who assist In the proseeatluo of patent 
and trade mark sppllcatlons tiled In all ooun 
trios foreign to the Hiiltcd States 

MUNN A FO , Solicitors of Patonts 
Voolworth Building. NEW YORK 

Tower Building, CHICAGO, ILL. 
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NEW BOOKS, ETC. 

Eminent Chkmimtn ot Ot r Timb By 
BonJamlu Harrow, I*h 1) Now York 
1) \un NoBtrnud Company, 1020. Svo , 
248 jip , 21 lllugtratloiiB. 

As Dr Harrow says the pioneers In cbemls 
try have Inspired n few biographers, but our 
modern chemists arc largely Ignored by per 
mancut literature Hence tbie popular volume 
of life stories dealing with Perkin and bis coal 
far dyes, Mendeldef and the periodic law, Rem- 
sen and tbe rise of cbemistry In America, and 
eight other emlntui moderns whose claim to 
attention Is Indisputable Tbe falgb lights of 
i their careers are picked out with precision, 
their dlseovcries are carried forward Into 
present day development and practice In a most 
Interesting way, and a rich gallery of portraits 
enables us lo meet these notables, as It were, 
face to face 

I’eiavt'bet’h Select Notes on the Intkk- 

NATIONM, U.NlyoRM SUNDAT NrHOOI 

Llnhonm fob 1021 By F N Pelouliet 
nrid Amog R Wells Bemton • W. A 
Wilde Company 8vo , illustrated 
Each year more and more Bible students rec 
ognlie the Inspiration and almost Indlspensabls 
help to be derived from this commentary, with 
Its suggestions lo teachers. Ita Judicious treat 
meut of doctrinal qucsilong. Its fresh view 
points and Its maps aud Illustrations Its 
selection and arrangement of material and the 
manner In which It siiurs and austalns the In 
tcrest apeak volumes for the abUlty of the 
compilers 

rATTNT Law By .Tohn Barker Waite 
ITIiicpton, N J : Princeton Unlveralty 
Pregg, 1020 8vo ; 310 pp 
Professiunal meu and men of buslUMs often 
And It uccceeary to ascertain tbsir rights In 
reepoet to Inventions and patents. Professor 
Waite's new text book covers the substantive 
law of patents, their nature, validity and ef¬ 
fect, and their characterlatlcs as property 
He has canvassed every Issue passed upon by 
the courte, end hie work dlMlosea a oloie- 
knlt atructure of facta and Interpretations 
that the layman, as dtstiognlsbed from ttas 
patsnt practitioner, will And exeeedtBgty 
belpfkL 


the parts move, but rather to create a pic¬ 
ture showing the effecta canoed by theae 
movementa aa well In tbe preaent In¬ 
stance thio luvolves showing tbe flow of 
gaaolinc from the main tank to the 
vacuum tank, through the valves, from 
the upiver to the lower tank and out to 
tho cjirburetor The principle used in cre¬ 
ating the illualon of the rigiug or falling 
of liquid in a tank, or lt» flow through a 
pipe, la simple and can be applied In a 
number of ways In the ease of a tank, 
a piece of transparent celluloid is out that 
will fit In the tank drawing, aud provision 
is made for moving it up and down while 
showing only that portion which should 
properly he hIiowu In the tank; the es- 
net methotl will depend upon the nature 
of Oie Job. On tlie celluloid lines are 
drawn, much as In drawing the conven¬ 
tional water of the drawlng-lxiard When 
lids Is moved and photographed as de- 
s< rlbed, the lines are '‘lost" on the screen 
uiid there is left tho illusion of movement 
of a transparent body. By using celluloid 
tiie tank can Httll be seen through the 
Ibjiiid, making the Illusion so much more 
(omplete Other equally simple tricks are 
cmployetl to ahow the liquid falling In a 
liroken stream and splashing foamlly Into 
tlie tank 

I'art of the animator's stock In trade 
(onslsta of unlimited patience Such a 
picture os that of the vacuum fuel-feed 
will run alsmt 4(10 feet With sixteen 
frames per foot, this means a total of 
(),40() frames Some of these are run off 
rapidly under tlie camera, where there is 
no motion to be shown There remain, 
liowevcr, olK)ut 5,(100 frames that must be 
cvposetl Individually, each after a care¬ 
ful setting of a number of parts, Small 
wonder, then, that the making of a film 
that will show on the screen for three or 
four minutes may involve anywhere from 
two days to two weeks of work under the 
animating eamern—to say notliing of the 
time requtretl for tho prejvaratlon of the 
iiK-ehnnigrapbs by the draughtsmen and 
artists 

There are cases where It Is neeessary to 
show movement that cannot lie simulated 
liy (he metliods already referred to For 
instance, «u|)pose it Is desired to make a 
meehuuigraph of a power drlvwi tire 
pump, such ns Is used in automobiles In 
onler to get the whole pump In section 
at the same time It is niHtuisnry to draw 
it in tlie plane of the crankshaft This 
gives an edgewise view of the gears and 
< rank: yet their motion n.ust t)e sho'wn 
In the case of tbe gears the "three-posl- 
tion" trick, well known to animators, is 
used A drswlng of the gear is made with 
the teeth enrefullv placed and spaerd 
Tiieti a second is made precisely similar, 
hut showing the teeth advanced through 
a distance etpial (o oue-fourth of a tooth 
and a space, and a third allows a similar 
advance over the second The first gear 
Is laid In ]M>sltlun and pliotographed—a 
single frame Then tbe second, and then 
tlie third I'hen the first Is laid down 
again, and the second and third, and so on, 
for as many fw>t of film as may be neces- 
sarv If the drawing has been properly 
done tlic projected picture will show per¬ 
fect motion The t>ersun who is Infonnetl 
on the subject of motion pictures will rec¬ 
ognise at once tlie connection between this 
priK-edure and the various lllualons whltSf' 
are encountered In photographing the 
wheels of a moving vehicle 

The crank has to be handled differently, 
for it changes Its appearance as well as 
its aiiparent length with every move 
throughout Its swing. A seitarate draw¬ 
ing Is made for every position of the 
crank, and cut out The cut-outs are laid 
down one at a time and photographed, the 
piston and coiiiiecting-rtid pooltlona being 
changed each time the crank Is changed, 
YVhen the connecting rod moves back— 
that Is, away from the spectator—It nat- 
iirally goes Into the shadow of the cylin¬ 
der and crankcase. So a separate piece, 
preclaely like the connecting rod but 


darker, U laid Oo Whou the rod Ui la ttie 
shadow. TbU gtvt* tiic latpreiuloii that 
tbe rod swinge back a^ forth, when In 
reality It eUnply moree straight op and 
down. 

There ere innumemUe otheff tricks and 
devices that arc called Into ptay by the 
mechanical animator, and many {decea of 
special apparatus are devised to attain 
apocifle results. Many of these Ideas are 
more or lees jealonidy guarded as “trade 
aeoreta” but the truth Is that once a pic¬ 
ture is shown on the screen, a goad ani¬ 
mator can figure out pretty accurately 
bow it was made, -and can generally do 
the aame thing himself, latere are few 
set rules and processes In the typ*f of me- 
chmnlcal animation described. Every job 
brings Us own Indlvldnal problems, and 
solving them involves ever new schemes 
and trltks—It is just one little invention 
after another. But this very fact makes 
the work more than fascinating In spite of 
its difllcnltles, and the greatest reward an 
snlmstor can ask is a perfect picture on 
tbe screen This brings with It a thrill 
even beyond that of the author who sees 
bis work In typie for the first time. 

Conn ting Electituis 

{Continued from page 46S) 
tral, bnt has a positive charge of one or 
two or more electronic units, according 
as one or two or more electrons have been 
detached by the passage of tbe alpha rays 
through It. If then this atom la Just un 
derneath the drop of oil, It is thrown In¬ 
stantly by the electric field Into the latter. 
and then If yon are observing you see 
something Intereating 

Niippotie you look through a telescope 
with a scale fixed In the eyepiece? The 
drop of oil shows up like a very mioote 
star on a dark background. You wait a 
feu- s<*co«d8 after turning the lever which 
exposes tbe gas to the alpha rays Ulng! 
You have bagged an electron, or possibly 
two These are the positive electrons of 
tho nucleus of the atom whose negative 
satellites were knocked off hy the alpha 
ray. Instantly tbe atom, carrying now its 
extra positive electron or electrons, strikes 
the oil drop Tho drop begins to move up 
—very slowly and regularly, for the laws 
that govern falling bodies arc suNiiendetl 
; in tho case of minute droplets In a gas, 
and the sjteetl of the oil drop remains con¬ 
stant From the rapidity with which It 
moves you can see at once whether you 
have caught one or two electrons, for in 
the latter case the drop will move just 
twice MB fast as In tbe former one 

In bis lecture on the structure of the 
atom Sir Oliver Ixxdge has stated that 
we may well fear future wars If tho terrl- 
i ble secret of how to utilise the energy con¬ 
tained In the atom falls Into the hands of 
an undvlllsed power. Not only human 
life, but the whole planet, could be de¬ 
stroyed, he asserts Radlnm discharges 
alpha particles with sufficient force to 
carry them around the world In a fraction 
of a second—at a velocity that is really 
only a little bit slower than that of light 
This power U dormant In each atom; If 
we ever learn how to release and control 
It for our own purposes the fuel shortage 
will mean nothing at all In our lives, and 
tho Invention of ways for making syn¬ 
thetic gasoline out of water plus a mys¬ 
terious green powder at a cost of a cent 
and a half a gallon will go wholly out of 
vogue, because such fnels vrlH toe ruin 
ously expensive alongside tbe atomic 
source of energy. 

A Stcttm LocomotiYe as a Puneli' 
Press 

{Continued from page 487) 
drilling machine driven by compressed air, 
mupended from a jib and matntalmd at 
the right level by a oonnterwtttght Tbe 
cup cooling was so devised os not to water- 
harden the metal; It merety Imparied to 
it anffldent realstanee to^preveat the 
punch from drlvtag riirom^ tlw ISM of 
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L?GAL notices 
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Co. for ftdvioB in r«g*rd to tlia b«it 
w»y of ohtuitiing protoction. Please 
send iketvlies or a model of your in¬ 
vention and a deaoriplion of the 
device,*explaining its opemtion 
All cominiinicutione are strictly con- 
(identinl. Our vast nmciice, extend¬ 
ing oyer a period ol seventy year", 
enabl«4 iia in many coses to advise 
I in regard tif patentabililv without 

* any expense to the client Our Iland- 

• Book on Patents is sent free on ro- 
j quest This ex)>lains our methods, 

terms, etn, in regard to Patents, 
Tre4e Marks, Foreign Patents, etc. 
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Annual Subscriptim Ratas 
Scientific American Pebbeations 

Hrlmtine Amerkaii (rstabllshed 1848) one 

year . , W 00 , 

HclentlOr Amerli'sn Montlily (establlshea 

1870) one year 17 00 

1‘ustise prepaid In United Rtates and poMee- ; 
sloue. Mexico. Cuba and Panatna j 

Foeeian Peslei 


Caaadiea Foelaae | 

liclentiri Ainerlcati 78c per year adilltl0)ial 
SclentlOr Amcrltaii Mojithlj 80c per year addi- | 
tionni i 

The eoiiiblned eubacrlptlon rntc« and rate 
foreign comitrle*. Indodlng Canada, will 


aocnt* wanted 


a and OOlee W'liidowa An 
L oObT III miinrsl ns 


automobile fob bale 

HKVISN PAnHRNOKR. ISIV, M 
‘ " ' 'll flrst-oloas meohanli 

-.. iTton N 


BUSINESS OrPOBTUNITY 
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SAVE FUEL ANB OIL 

l£Iiy'ftw'^^l?vl'5wiMTkimltlel 

rrts Platou Ring Dtvliilon. XKLNICKUH In S 


MANUFACTURINO rlxhis on metal artlets, 
msiat saunplnas (w*d model work on omiteM 
lire Idaallr JiymatT and e<^ni^ pi devemii p 
lUyaM Corapuiyi »x MB. BerUord, lodlsna. 


the cup While the cup was belug iiiadc| 
ready, the man In charge of the pnncli- 
Ing lUHerted the llret die, duly greaeed, 
hl« aaslHluiit then placed the bane of ttie 
cup In the die, the rt'Kiilotor viiKe was 
olietied and the jmmli drove the eiij) 
through the die As soon iik tlie forging| 
had hei'ii driven through, tlie die, nhicli In ' 
the proci-RH lind been raised and plneed 
exactl.v In the axis of the cvlluder, fell 
hai k In its Heating and couNtitiilisI a 
htop whleh hi'liied to atrip the forging 
from rlie piineh ns the piaton tnixeled ! 
hiickWMKl The forging then fell oji ni 
gutter iilale, wdieln e It was removed and 
reiiliKssI on the punch when llie plHton | 
w-iiH hi the rear iioattlon j 

1 luring the time oeniphsl In this the] 
mail In charge of the punching opernlloiia 
ri'iilaced the first die bv a smaller Heeond 

prniflcnlly tlie aiinie wav, tlie second die 
acting also for atripplng the forging from 
the iimicb. The third piiaa pnaieisled in 
a almllar mann€‘r, but before this, ibe 
forging was niightly lebelited During 
the draw liig-down operntloiia, the punch 
was (s«»led by water JetH and Ibe dies 
were frCed of amle, eleiUKHl, greawsi and 
placed In order for each ainssiaahe oper- 

ItcKiden the regulator valve bundle, ibe 
engine driver bad within ciinv readi an 
nlr-hrake Mihe whlih whk uwed to biake 
the driving whe<‘l« at the end of eui h 
reYoIntlon and lo Hlop Itie crank on the 
rear deail center As soon aw tlie forging 
had been driven ihroiigli the die, and al¬ 
though the rogiilaior Mihe wnw linine- 
diately cloned the Inertia of the drniiiK 
wheelB frequently reaulted In two or tlin-o 
revolutlous at compurBttvt‘l\ high aiawl 
before the piston could la- HtopiasI 
linek end of IIh travel This resiiltisl In 
Homewduit heaw Jerks w’bbh Hli.Mik tli 
will'd Heotchea, It HUffiiSHl, howexei. t 
iiiHlH'd ihe poalrlon of the HcsitclicH every 
morning and to atrengtlien them wliei 
this wiiM found to 1 k‘ neis'HHiirv 

The liiHtallation ran wncis'HHfiillj fi 
niHiui two years and prodiiissl Keveial 
liundretl tlionaandN of "o mllliineler 
shells, pending tlie putting down ol a 
more eultnble hydraulic plant It eimlilisl 
the works, from the very iommeneeiueiit 
of the war, to do awav with the maiiii 
facture of shellR by boring out of Ihe 
Holld, tlius Having a large iiuiintltv of 
metal, and mneb time and making the 
machine tmilH which would thus have 
Ih'i'ii utilised iiviilliible for other prcHsing 
uiuiiltlonK work ^ 

An Alternative to Einstein 

(ri)Ht(aHCil from pai/ti .ICd) 

(•arth cxnctl.v , for that of Mars within 
(1(18 per cent rorreHpondlng figures foi 
Kiiistdn an bis tJieories are HiiperiMisisl 
upon orilninr.v iiKtrouoinleiit pradlis' are 
(»U, S7 "i 0 II and (• 4 per tx'lit In the cnNes 
Ilf the IncIitmlloiiK of Merciirv, Venus nud 
Miith Dr I’lMir has illHcrepancles of ii l.'i. 

1 N iiiid r>.q pi>r cent, while EluHtein’s din 
isirdniices inherifisl from older flieon an' 
5 8, PH and I) 4 ikt cent In the mutter of 
the uiKles I)r Poor’s iletitH to oliMTvation 
amoimt to 1H)4, OtKl and l).15 jier cent and 
Kinstcln's inherited illlltenltiea 


ever before enjoyed For a fair ooraperl- 
Non, we muHt of coiirBc allow KiiiHleiii the 
same lienefit If we go tnilepeiiilciitly 
through Ihe opernlioii of determining the 
V liarncterlstles whlrli the solar eiiveloiie 
would have to jioKReHS in order best to 
reconcile ealenlation niider Ihe KInstelii 
liiw Ilf graviiatlon vvKJi the observed f.icts, 
vve arrive of coiirHe at a lillTcicut ilisiri 
Imtbm of the xniliiiinl riialerlnl, Imt one 
equally In nicord with jilivHlinl iioHslIilli- 
tles, anil If tills iliNtriliutiuu lie realized. 
Klustelii s (Uhl re|inncleH are greiitiv re- 
dneoil, blit iiie Krill grisitei tban tlioHe of 
the Newloimiii ilienrv iih reinforced bv 
Dr Poor In pliue of a tliiity to one 
eoraparlsoii, llieic im now H iireference ot 
tliiTp or four t<i one In favor of Dr. Poor 
atvordliig Id the least wpiiire venllcl 

For till lieiietit of the liijman who does 
not renliz*' as de.iilv as be nilglit JuhI 
what tile Mieiilist means liv an ashiimp 
tloii, It oiiglit to be emphnsl/ed that In 
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that the ma 
terlnl of the sol.ir enveloiie ih ariangeil 
thus and so He might with some show 
of provoialiim make tlilH daiin, in view 
of the fad tliiil HiUHtclii h bvpollieseh are 
often held liv bis followers to be proved ^ 
b,v the veritK atioii of one or two of Iheir 
consequenci s, but be cnrefull.v refruuis 
from am Mich unjustlliable claims His 
whole iiurpoM' Is merdv to piovo that 
Einsteins .issnmpiIons are not neiessiirv 
to ais'ouni for the tielinvlor of the plniiets 
lie proves (bis by showing that 11 instead 
of assimiiiig the (lungs tliiil Kiiisleiii a^ 
eumes, vve assume sonietliing else the ob 
eerveil fails aie in eoiiiileil for as well as 
by Kliisicln s posiuliitcs, If not iictiiallv 
better If the roiliinal niiitt‘'r is airaiigiMl 
a» I)r Poor suggests Einstein's Ibemy Is 
snircrilnons and In fact liardlv l<'niible 
That is all Hr Poor has alleinp 


Multi- 

Motor 


If you build any machine or device that le 
operated by a small power unit eapecially 
for places where electricity is not available 
- get the facts about this remarkable gas 
engine Made in ' 2 h p and 1 h p. sites 
Air cooled Operates on gat or gasoline 
Equipped for battery or magneto ignition 
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mind the lay astronomer that the earth 
baa no Inellnatlon and no uisles iHs-uuse 
It Is always In Its own orbit, whose iilane 
mensures them' Items in the other planets 
Hr, Poor baa the advantage in eight 
cases out of ten; If wo try to 
weight his advantage by the usual 
methisl of least squares, he has the 
U^ttcf of the argument on a basis of about 
HO lo 3 Controrerslallv it might be 
malutaliied that he has given the Einstein 
theory a fair run, since the results nt- 
taimsl by it and quoted in the above dis¬ 
cussion are statisl by Its proponents as 
ground for accepting It As a matter of 
fact, however, Dr. Poor's own eyRtem Is 
simply the Newtonian system, allowed the 
benefit of greater exactness than It has 


conms'tion with hiR cITorls to (loliil old 
Ibiif the (iriiiiigi iiieiit vvliUli he ilNinsseR 
1 r entirelv a iiossible one and in full nc- 
corilimie wKli wlial little vve know of ibe 
diRtilliiitlun of the clicums ,inr mutter 
In the pri'seiif slate of knowledge, then 
we must sav that the pitiiieiiirv motions 
do not fiiiiilRli a (lelinile test of tlie va 
Ildltv of ElUhtelii'H hviMithcRlR or of Dr 
poor's liviiotheHiR H Im'iouics 11 problem 
of olmerviilloniil aslionoiiiv lo push Iiivcm 
tiglllloM to till point where one 01 the 
other III llieiii miiv be disproved I util 
then. Ilie proiHUieiit of either Rvstem may 
Riiv that It fills the bill wifli ail iiiiuriu v 
that nailsiKi. bitii tliat its iiRRiunptionR ai> 
pear to liim to be reaRoniible, and Hint Its 
sulmiiliiirv fell tuns are rik h ns to niiike it 
appeal to bull more Htrotiglv lhati Ibe' 
other—hot be niiiv go no fiipther tban j 
this Ml fill MS tile evlileius' of the iilane-1 
tary niotioiiR is ioiusTiieil 'Ilie writer: 
Is'llevcR tliiil till' Kubsldlarv fenluri'h of 
Einstein's tlieoiv weigh so beavilv In Its 
little I bolce , bm tliat Is 


The capacity as well 
as the desire to serve 
every temperature 
need in industry char¬ 
acterize the Tycos 
organization. From 
manufacture to appli¬ 
cation Tycos service 
is thorough, practical 
and reliable—com¬ 
plete whatever the 
problem. 
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New Sources of Pulp and Paper 

(fimHMii,,/ from ;,««/. (C.'M | 

the bamboo and ntlicr iilaiitH iiiiincd 1 
In nsslN mill gruRScs the (clluloRc mcm- 
branch arc less pcrracatisl with lignin and 
a smaller qiiniifitv of alkali 1 h conse- 
qucntlv ri'iiulicd foi their rciliiction to 
paper pulp than is the case with vvoods or 
plants of Roliiler MtcniH. In <icrmunv,,| 
CitocbiiHlov akin, and Tloumaiiia tlie stalk 
shenthR and leaves of Pbragmltes and | 
Typhn have been used for Ihe prepara¬ 
tion of eelliiUiHe with Batlsfaetiiry results 
The root stoeli of Phragmltes is made 1 
yield alcohol before being pulped 

The reeds used In this country for the I 
manufacture of floor mats, etc, might I 
prove a good oource of paper pulp, and | 
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BONDARON Leathers are guar* 
anteed to be the most eoonomicai 
for the following uses; 

Ch.ck Strap. Piektec Bm< 1. GIB Bo. Apnu | 
Lif Strap. CcDcral Looa LniW. 

H.ol Strop. Aproa Bott. RoUor Copon 

Tofior Strap. Ea^. Com Bolt. 

Picktt. Soba Ro«mI Bohtat 

Horae.. Strop. Jock Strop. Coab AproM 


ther%’a«l(* from mat factorlea mlelit alao 
lio pxperiment«l with 'the drleil pinnta 
nro heat adnplwl for hnp, nIui-p tho (trceii 
material (ontaina colorliiK matter whh'h 
iiiakcH lili ai liiiiH (lilllciill and expeiihi.e 
Itpfiira iiariPhtlliK the plant If nIioiiM !«■ 
nllowi'il to stand from tin* actual time of 
rlptojluif nntil «inter acta In Thla jut 
ndta a more ttaticaicli iItmiik and the nic 
(linnical aitlon of air and cold favors tin- 
lutitnrini; and wcathcrlnc of all tin- nil 
( oimtltncnts The stalk and Nhenths of the 
plants are considered the most anltahlc 
materials foi ]>nlp on ai-connt of thrir 
higher t Icld of (s'llnlose libera, amonntiiiK 
lo liciwecn 'Id and 'to ]M'r <s>nt 

The cells of whl< h the llhera of rccils 
and urasscM are composed are short 
rathci wide In pro|H)rtion to their Ieni;lh 
and thin-wallcd While these tharat Icii^ 
tics rcndci the llhers nnsnitahle foi con 
vtrslon into the finci Rradcs of lionil and 
writliiK laipcrs, they facilitate and 
chcaiM'n the prodnt tlon of the i»nlp foi 


For Gunsmiths. Tool Makers, Ex- 
perimentai k Repair Work, etc. 



.vving Arr.ngcd (or 
Stram or Fool Power, 
Velociped* or Stand- 
up Treadle 


It Is not an idle dream to look forward 
to a time when l>id|> and |ia|icr niiiiiiitai 
till CIS will lone ahaiuloncd their pn sent 
methods ol olil.iinini; isdlnlose lihins and 

li<‘iit pupil )mlp IIS a lij-priMliut of ninii- 
nfactiiie lathei tliiin a main juislin i 
I roll! the tree or iilani a whole laiip'c ol 
\alinihlc oluanli dcihatncs uilgiht be 
llisl cxliuitcd hinini; ihc (cllnlosc, nil 
walls or skeleton "f Ihe |iliiiit to he 
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of Ihe isioklliK pioiess Is reKaiiled siini | 
lath and the Bieiil hulk of It Is washeil^ 
inlo rlieis and water lonrses to Iheli pol-, 
Inlion onh a small ipiHiitilt of the iiviilla-, 
hie miiteriiil heiiik' iitlll/ed iis ioiidhimleis, , 
or for temeiillnic foundry (ores, and sllll i 
less (iH a soiiiee ol iihsihol ufler feriiieni | 
lin; the Hiit;aih eontaliiisl in It Mai ii j 
not III-, that like the former wiisie prisl 
nit, <oal tar, anltlte waste llipioi- mni ii-tj 
he made to yield man> iiilnahle oruiiiin ■ 
ehemli nl siihwtaiii es and oiolie a new and 
profiliilile linlnstiy ' 

Sixty Tons Per Minute 

{('tmtinuvd fiom payr ^70) 
trimmer deih-e lias miiximiim dimensions 
of TUj hj 1) .■)/(! feet It will (Co Into jiretti 
Him h any liati h larci-r than S fer-l 11 
lni-h< K The Itimniers are eleetrleiilh 
operutial Ihe.i aie a priMlin t of Ihe 

designing iihihti selling the railroad 
Some maj ihliik the throw of the trim 
niei lerv llkeh to lireiik np the coal It 
slioiihl he reiiiemliered, howr*ver, Ihiil the 
most of (he (liroulng is done In tllreitloiis 
not greiilh dllTereiil from the horlronlal 
In other words the eoal ma.i tie tlirown a 
tair dislanie lioi iKonlalh. tint drop onh a 
short dislanie lertniilh II Is the dmji 
I hat IS inostlv lesponslhh- for hrenkage 
In fait. Ihe operalion of the trimmer is a 
good ih.il like that of a man tlirowing, 
(onl with a shoiel Orilv, in this ease, j 
the shoielei Is ii giant of a fellow | 

The great pier is a notnhle alTnii of i 


Valuable Binder Material from 
Waste 

{CoiUnmed from page 471) 
tons eaiiaelty each without luelneratlon 
or ohjei-tloiiahle oilois or fumes Any 
tonnage of garbage c-iin he handletl ae 
cording to this arrangement, and within 
II iK-rlod of eight hours the entire volume 
of refuse oin he disjwiwd of without cook¬ 
ing This Is a great Improvement on the 
luani methods of garbage dlsisisal now 

The ineiiieration sistcm of handllDg 
miinieipiil wastes of this description always 
was very expensive and generally unsat¬ 
isfactory The reiliiotlon met hod which 
1 featim'S special treatment to obtain the 
I oils and fertilizing mirterlnis contsilned In 
I Ihe garbage Is also verj isistlv and gen- 
i erally is maltitaimsl at a loss In cities 
! whlfh follow lids plan The practice of 
! fi-etllng garbage to hogs Is vet In an ex- 
perlmeiilal stage and is not adapted for 
I general practice due to the yurliitlon of 
] local conditions In dlfterent cities These 
facta all combine to endorse the new 
methfsl of garbage dis|iosal now op<-ned | 
■ 11)1 (If coiiise under actnnl orieratlon. 

, (Ills method also mill dcielop weak isiluts 
' hilt at present il looks llki- (lie prize i 
, mcUiod of the lot 

Cardhoaril ticiitcd with this hinder and 
then pliici-d in boiling water for two 
I hours has Imm-ii ns(-<l as a container for 
' oil without am signs of leakage for oici 
Icn nionlliM .“soiiic of tin lonrscr lotton 
' (lofhcs which liaic liccn treated with this 
aiUiesiic liHic withstood the wear and 
' icnr of cmciy wheel lcs|s under lahora 
I Ion conditions whidi noiild wean rni k 
and ruin to similar isittoii < lothca Is^forc 1 
I being tn'alisl rcuicnt sacks hnie liecii 
made and teslis] tlioronghh which not onh 
' arc wiilci and nioistiirc-pnsif, tint which i 
! al-o iiic more dnralilc lhan the hags of 
' ihls kind now In use It costs only six lo ■ 
I SI ven is'iits a hnndrcil pounds to water 
' prool ordiiiari paper with Ihls snhsiancc 
' I'aiHT and fiihrhs ireated with it not 
1 oiih resist WHtci and and iMniclnillon 
Init also arc proof against the cntraiiei' 

; of oil or chcmhals In one tsirner of the 
' Molilcr testing lahorntoi.i are three con- 
I Crete tanks which were treated on the in 
' tcrlor Thci have been fllleii with crude 
oil. kerosimc and gasoline, re8|>eetliclv, 

I for Ihe Iasi ten months and as yet there 
nil- no evidi-iiies that anv of these mate¬ 
rials htiM' Hitnallv iK-nefrnted the cement 
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Ksshc lost nil hli-nf to the hnlidliig of 
gri-al tall sicci striii tiires like those at 
Hampton Itonils (in the other hand, 
linn- Is perhaps a greater amount of 
power (Irlrcn n|i|iarntns connw-fwl with 
111" Itallliuorc plci The lapiiclty Is reck¬ 
oned at I'J.IKMt.lHHi tons per aiinnin—that 
IS iihoiil half the tonnage transferred 
fiom rail to shl|i clllicr at New Vork Har 
lior or il the harbor of Ciirdlff, Wales It 
Is nndcrstoisl that. If this pier were now 
to Is* constincted. the isiat would he double 
the IFJ.riflO.fkK) aetiinlly expended. 


The Current Scientific American 
Monthly 

{(’onliHurd from payo 47.1) 
artlflelal js-arts '1 lw> "orient essence” 
used for coating glass heads was taken 
from eerlain Ilsh i aught in I-'rench and 
Itiisslnn wiilcis When this supply was 
lilt short hi the war. American manu- 
fniturcrs hesonght the aid of the Hnreaii 
of I-iahcrlcK which dls<-ovcred that the 
NiaU-s of the Blind and the sea herring 
wi-n- capuhli- of Inrnishing us i holce nn 
i-s-w-nte as those of Imported fish, and now 
artlllcial ix-iirls are Isdug made from a 
lirodni-t of Amcrhan waters 

"Warming Itulldings with Itefrlgernt- 
ing I'laiits is the title of an aritele tlj 
Itols-rtHon .Mathews of Cornell Cnlverstty, 
In which he shows how onr vast natural 
supply of low temrieratiirc mav Is- 
iiilMzetl 

In view of the loiniiig attempt to scale 
tlip hiights of Mt Kierest, spis-lal Inter¬ 
est Is attached to the article on ".Moun¬ 
tain Craft.” whicli goi-s Into cousldcralite 
detail In explaining ihe regimen, walk 
Ing manners and equipment for mountain 
I limhlng 

In addition to the over score of articles 
mill numerous notes, the June number 
contains the usual departments, giving the 
latest progress in science and various 
branches of technology. 



Eiotltin’s Theories 
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Do you und«r«tand RoUtivity 
and GntTHation? 


R«ln a sdmI undsrrtandins of thi. Intonwlr 
IntenMting Mibjoot from the n«w book 
Compll«i from tb« 1^ nuiUrUI mbmttted 
^ »00 suthora In th* eomtietltlon for the 
Eugene Htncin. l»rl« of *8,000. and editwl 
by J. Hsleolm Bird It rend, like the work 
Ilf one author yet eontahi. a breadth of 
vl.lon and range of viewpoint Impoaalble 
for one author to stula At all boOkaetleie. 
»ao pogM, It mo 
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IlliillilMiiililililll'li! 



SOME FACTS AND FIGURES THAT DEMONSTRATE THE RELATICWSHIP BETWEEN OUR RAILROADS AND OUR INDUSTRIES TODAY AND IN 
THE RECENT PAST, AND THAT SERVE TO INDICATE THE PLIGHT OF OUR TRANSPORTATION S\STEMS~(Sec page <«4) 
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The Peril of Floods 

T his Ilinnsironu flood of the Arkniisns Ulvei with 
ItH nreomiinnvlnt; Iohk of life Hiiil property, jmr- 
tieiilnrlj iti the elty of Tnehlo, Is one of those 
oilHmltles of Niitiire's AinUlnR, aitfliiist whleh we ean 
i)ev(‘r hope eomitlelely to snfeKiiiiril ourseKe*, except 
nt Piioruioiis liKonvenieiue and expense There la no 
m>Mtert alioiit the ennsea of anrh flooils They are to 
he found In the eontlKuratlon of the terrain eoupletl 
with a heavy riilntuU, of uaiirecedeiited duration and 
wide area, fallinic uiion thorouKhIv drhsl-oiit ttround. 
In the Arkanaiis Ihstd, Ixdore any eonslderahle ale 
sorption of the rain eould take plnet', It liad swept, 
pruetleiillv undlinlniaUtsl in volume, Into the Arkansas 
Klvei, wlileli no lonaer confiiusl to Ita liauka, poured 
in a ialle\ wide torrent tliroutth the devastnied area 
The Arkansaa la ii iKer wlilch W oonlaliuHl lietwuen 
hlith hanks throuKhoiit the ftrenter part of its route 
and when tlie muss of water, tlowliin off wltii (treat 
rutdditi from the mouiitiuus and luiper resluns of Ifs 
wHlerslied, reached tlie open vidlev In which I’uehlo 
stands it eueouuteied tlie tiaekwatera from a llcssl of 
the I‘duntaln, a trllmtary river, which unites witli the 
Arkansiis at Puehlo and was itself hcmvllv flooded 
To llie meteorohiKlst anil llie eiptineer, thi-re is notli- 
int; nnstc'rious ahout aueli a flc.iod iia this it is wcdl 
understood tbai an enoiiuoiisly heavy prec i|dtatlon csu- 
crint! a wide area of n wateralied, pinlieiilitrlv where 
Ihe l(iis)({rn|ilih al features are Bimilar to those in the 
Arkansas watershed, will incwltahly tirodute a flood of 
(treat mii(thltude Fortiuuitelv, the records show that 
while any such river is liiilile to rettularh-resurrinit 
floods which are not datiKcrous to life and propc'rtv, 
floods of creater volume and aceoinfiauic'd with some 
destruction ocs'ur nnlv nt Intc'rvals of ten to twenty 
or thirty years, while such an overwhelmintt Hood as 
this, aerordliift lo one of our leiidluj! livdraulle eii(tt- 
neers, is not llkel.v to occur more tlian once in a 
tliou,sand .veaih 

If Is possible aliholutelv to prevent disasters from a 
thsid of tins iiinKidtiide only hv leasiiijt lo lutild towns, 
villukes and fiiriiihouses hi the iiottom lands or upon 
the hanks of siicdi a iivi>r as the Arkiiusas Tins, how¬ 
ever, Would involve the iihaiidonment of the most fertile 
lands of the valley which, hc'causc* of their alluvial 
deiioslt. are richer In tlii‘ hotlonis than on the fcsithllls 
Hut this, ni the case of iiiniiv vnlh->s of llie West, 
would meiiJi the nlnnidoiiment of these districts alto¬ 
gether Cities, again, have ever been Imllt upon the 
river'', and the fnrnicu' has evet chosen his farm from 
the rich soils of the hcdloni hind , and this seteetlon will 
eontlaue to he made .\ol even the ein(itions of Ve¬ 
suvius Bufliee to drive the ihiiflj hushandinan from 
the lower sloiies of that inount.ilii Iluumu nature la 
easily forgetful of eiilinnllles, and is always ready to 
(lurehase a present gain at the risk of future penalty 
Nor is devastation sucli as ihat In Ihe Arkansas Valley 
a sufllclent reason for ahandonmenl h'lrst for the 
reason, us given above, that the isissihllllies of a repe 
tltion of 0 flood of this magnitude are extremely remote, 
end seeondlv heeause It Is iiosslble, by Ihe ercHdlon of 
dams in the" upi>er watershed, to jirovide storage basins 
of suflleient mainiltude to hold back the flood waters 
and prevent their pouring in one great devastating 
rush through the valley below The provision of sm h 
regulullng works, coupled with n proiier relnforelng of 
the hanks of the river at certain strategical points, 
would render Impossible a repelltlon of the Piiehlo 
disaster The great flood In Ohio aeveral years ago 
was broadly similar In Its causee and effects, and the 
regulating works which have been siibseciuejitly huili 
have relieved the residents of Dayton, Ohio, from 
fear of anv repetition of the disaster of 1013, 


Great as la the Pueblo disaster, with its many dead 
and a profcerfy loss of fifteen fo twetifv million dotlarfi. 
previous floods have greatly exceeded these totals hi the 
total damage done. Thus the Dayton flood cost alx 
hundred lives and thrw hundred million dollars In the 
state of Ohio ulone, and ihe Mississippi flood of tlie 
year liefore produced a proiwrty loss of betWM-n eighty 
and elghty-flve millions Kvery state In which flocKls 
of great magnitude ore liable to occur should follow 
the plana laid down by the Pittsburgh Flood Commis¬ 
sion, a highly lechnlcal body, which calh'd for the 
construction of storage reservoirs, the Improvement of 
river ehuuiiels, and the pioti*etioii of hanks by well- 
known and proved methods 

Enormous Waste In Industries 

T he committi*e which vvns nppointed by Herbert 
Hoover, now Seerefiirv of t'onimerce, when he 
was ehiilruiau of the Aineric-an Engineering 
('omieirs Committee on Elimination of Waste In In¬ 
dustry, has made piihlle u report which, liccaiise of 
lt« valuable and highly auiheiitle Information, should 
he read and studlcHl by capital and labor alike The 
startling and almost sensational facts and flgurcNg of 
the report musl not he allowed to throw any doubt 
u)ion Its truth The habits of c arefiil and exact thought 
which cliuracterij'.e an engineering hodv of this cpinlity 
lireclude any stisplc-lon This Incjulrv into industrial 
wastes is the flist dellnlte step of tile organized engi¬ 
neers of the I'nited Slates, some 20<M)00 In niimher, 
lo sc-eure Is'tter Industrial ecuiditlons and promote har¬ 
monious relations between en|iitnl and labor. 

A siimmnrv of the retieri shows that the margin of 
Hiiiunidoynielli is more than a million mc>n, that bil¬ 
lions of dollars are tied up in idle ocjijl[>ment, that the 
most frecpient cause of waste Is high hilscr turnover, 
niicl that millions are annually wasted In loss of time 
and capital throiigli dupllcntions, estimates and bids In 
the hnllcliiig trades The charge Is made that the t-ra- 
plover ns well as the eniidovc-e restricts output, but 
although Isitli capital and lalior are guilty In this 
rc-s])cct. It will come as a stirtirlse to the public to 
learn that the waste bv ovcnlliels Is'twecn capital and 
iilhor Is muc-h less than Is (coiailarly suinioaed 

As to uiieiuplovnient, we aie told that from four to 
live million Workers were idle during Jtiiiuary and 
Eehriinrv of this year, and that In 11)21, .'idO million 
dollars will he hmt in wages In the building trades 
alone 

On the quc*stlon of preventable cllsastetB and death, 
the cNiiumlttee states that the miiiiinl economic loss to 
the c-ouiitry from this cause amounts to three hiUmn 
dollars It asserts that Vo per ecmt of the deaths 
and serious accidc'iits In Industry coiilil lie prevented 
by a more general use of siifetv tnefhods which have 
been perfected and proved We are told that In 1910, 
there were three million Indiistrlnl iiec icleiits whleh re- 
siilretl in an economic loss to the country of ahout 
Sod luilliim dollars 

The III lilting Industry should lake note of the fact, 
nceonling to this report, that an Investment of more 
than KM) million dollars In slocks of (uiper curried to 
mc‘et trade recjulremeiits could he cut in half through 
stnndanlizntlon in the hrancls of pa|S‘r As to effl- 
cli'iicy. we are told that the building laclusfrv Is about 
flfi per cent efllclenl ; tlinl the waste In the shoe Indiis- 
tiy Is alMiiit 35 per cent, and that In the readv-made 
clothing Industry It should he relatively cany to save 
S.375,(gK) every day of the venr, which would mean an 
liiereiise of 40 jver cent In effectiveness 

So much for the disease As to the remedy, the com¬ 
mittee Ia.vB down the following proposecl program by 
which the Goveniment mav nssiat In the elimination 
of waste A national Industrial Information service 
to furnish Information covering current production and 
eonsiimptlcin and stoeks of commodltlcH abould be c»- 
tnlilished. a statistical servlet* covering employment 
reciulremc-iitB should be set up, the Government Should 
eiiccmrage and foster a national policy regarding public 
heallli, ilioeo who have physical defects and have suf¬ 
fered indiiatrlal accidents should be assisted by a na- 
ttcinal program for Industrial rehabilitation; a nation¬ 
wide program of industrial standardisation should be 
encouraged, the Government should revise such Fed¬ 
eral laws B» Interfere with the stabilisation of Indus¬ 
try ; and, finally, a liody of principles should be accepted 


which oould be developed for the adjustment and set¬ 
tlement of lalvor disputes, AH of tfi'ese are exewUeat 
recommendatlouB which should commend themselvee to. 
the tlioughtful consideration both of Congress and of 
the people. 

Rollinsr Redoees Speed at Sea 

T o most of ns mortals the thought of a ship 
rolling heavily In a seaway serves to bidng a 
twinge of unpleasant memories or*a shudder of 
dire forelsKllng—Just that, and nothing more. But at 
the last meeting of the Society Ol^Naval Architects and 
Marine Engineers In this elty the question of the 
rolling of ships was viewed from the vgry practical 
angle of the serious retarding effect which rolling 
has uiMin a ship, and the great Increase In power which 
Is necessary If the speed is to be maintained The dis¬ 
cussion was based upon a paper by Commander Wil¬ 
liam McEutee, of the Oonstnictlon Corps of the Navy, 
in which he gave the resnlts of comparative tests of 
bilge keels and a gyro-stablllBer, made In the Navy 
tank on a mialel of the Dnlted States aircraft carrier. 
“I.angley." The “Langley," a B20-foot ship of ll,0(k> 
tons’ displacement, has been reconstructed us an air¬ 
plane carrier, and since altrlnnes are Intended to take 
flight from her deck and land thereon after a flight. It 
is. of course, highly desirable that her deck, considered 
as a platform, should be rendered as stable as possible. 

There are two ways of preventing the rolling of 
ships—namely, bilge keels and the gyro-stablllxer. In 
these experiments, artlllclnl waves were protluced. 
while a model of the "l^iigley,” 23 feet long and capa¬ 
ble of siipporflng a dozen iieople, was towed down the 
tank, while rolling was prisluced hy setting up wave 
action in the tank, I’he model was tried first In still 
water, with bilge keels, and then with the bilge keel* 
removed and the stabilizing (t>To in place. We are told 
bv Coniuinniler McEntce that without bilge keels, In. 
still water, the model after being keeled over, requinsl 
54 swings 111 nsince the angle of heel from 11 degrees to 
3 degreeii When the bilge keels were In place, only 
eight swings were neicssury 

The model was next rolled with and without bilge 
keels, and then with tlie gyro stabilizer, all throe tests 
being made amid artlllclal waves For this piiri>ose It 
vvns held broadside to the wavt>s hy single head and 
stern lines, made fast to the model at the waferline 
dosi' to the longitudinal rolling axis The bilge keel 
rediKs'd the arc of the roll from 20,4 degriTs to 9 0 
degrees, whereas the gyro-stahlllzer reduced It very 
quickly from ,S1 degrees to 3 degret's. The results of 
Several oilier testa wen' given In the paper, and they 
all demoii.struted the, we hud almost said, uncanny, 
way In which the gyni-stabllleer damiis out the rolling 
of a vessel 

Another Important point brought out In the pajier 
was the Increase of towing reslslance of the model If It 
were rollwl while it wag being towed In smooth water. 
It WHS found that at a stXHs! of 15 knots, the effective 
horsejHiwer of the "Langley’’ would be increased from 
3,tHl0 to 3.3<X> when the ship la rolling through an arc 
of 25 degrees, and to .3,(UK) when she la rolling through 
an arc of 4.') degrees, which corresponds to an Increase- 
in effective horseptiwer of 10 per cent and 20 jier cent, 
respectively. 

We confess to no little surprise at these figures, but, 
coming from such a source, they are Incontestable. 
Furthermore, Commander McBntee points out that this 
does not include the loss of viewer due to decrease in 
propeller efficiency for a twin-screw ship, when, In 
rolling, tlvf propellers alternately approach the aurface 
If they do not actually come out of the water. There 
must also be yet another loss, due to th« yawing of 
the ship and the resulting resistance as th9 rndder Is 
put over from side to side to correct this. Yawing 
could not occur In the model, since the tow lines were 
sufficiently taut fo keep the model on a true conrse. 

.lust how great the loss through free use of the helm 
may be was dwelt upon by Mr. EUmer A Sperry in the 
snbseqnent discussion of the paper. He calculated that 
there Is about 17 ponnds per square foot retardation 
with the helm only three degrees over. Presumably, 
hU figures are for the “Ijingley," but for what spAed 
he did not state. Bverytoodj' will agree with him, how¬ 
ever, that when a ship la rolling heavily, the boateet 
man of all la the helmsman. 
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A DsHr lf«rkct R«$«rt prepared by the U. S. Bu¬ 
reau of Martceta beluff sent out by radio from the 
laboratory of tlie Bureau of Standarda at 0 P. M each 
day except on Sondaya and holidays. This report, 
known aa the Dally Radio Marketaram, Is about SOO 
words long. 

Welding with Two Area in Scriea — In a recent 
Issue Of L'BletstrMm, there Is outlined a scheme by 
means of which It Is feasible to connect two welding 
places In series, both being fed from one direct-current 
'generator. T^o contactor relays and two substitute 
resistances are necessary to permit the two welders to 
operate Independently of each other In case one of 
the arcs goes out tlie Velays cut into the circuit the 
substltnl^ resistance, which Is short-circuited when 
lM)th arcs are jii operation. 

Radio in Indo-China.—^It has been decided to utilize 
radio telegraphy as a means of communication between 
Saigon and Hanoi The submarine cable which con¬ 
nects Cochln-Ohina and Tonkin is subject to fregnent 
breakage, the (sjst of repairing which entails greater 
expense than the credits allowed, and for lack of 
credits It has l>een Impossible to repair a breakage 
which occtirred in Octolwr, 1910 However, In order 
to assure ooutlnultv, i>erniRrienec, and the regular serv¬ 
ice of telegraphic coromuiilcationa, the (iovemor Gen¬ 
eral of Indo-Chlna considers the employment of th<> 
coast cable as still neoeesary, and he proposes to as¬ 
sure all the expenditures entailed for the latter out 
of the budget of the eolony 

Improrement in Cavite Radio Station.—Recent im¬ 
provements In the naval radio telegraph station at 
Cavite now enable the transiiilsslon of radio messages 
from the Philippines to San Pranclseo without relay 
A large Inerense in electrical tspuer and the eonstriie 
tion of telegraph lines l>etw(>eu Cavite and Ixis Kanos 
are reationslhle for this direct Pneitic radio ser\ie«‘ 
covering some 7,(KK) miles Fonnerlv dlsiiatehes from 
the Islands to jKiluls In the TTnlted States were copied 
at Honolulu and relaytsl to tlie niainlnnd This meant 
unnecessary delay In transmission I'he Improvements 
will treble the capacity of the Naval radio senu'e to 
and from the I’hilippines The Naval radio station at 
Cavite and Los Banos are handling a dally total of 
approximately 12,000 words 

The Shanghai Radio Station.—Under an agreement 
with the Oovernmeiit of China, the Federal Telegraph 
Company, an American concern, will very shortly com¬ 
mence the erection of a radio telegraph station at 
Shanghai larger, it is said, than anv now In existence 
While the kilowatt cajiaelty of the station Is the same 
as that at Bordeaux, France, this new station will have 
six masts, each a thousand feet high, whereas those at 
Bordeaux are only 82tS fet't In height The station Is 
to tie completed within 18 uionlbs and will have sutH- 
cient capacity to transmit and recche messages across 
the i'aciflc without the necessity of relay The com¬ 
pany will also erect other stations at Peking, Harbin, 
and Canton, which, together with the Shanghai station, 
will give China unoxctdled wireless facilities 

Electrification of Jamaica Railroads.—At the request 
of the Jamaica Imiierlal Association, the .laiiiatcn Gov¬ 
ernment two years ago voted il.OOO for Investigations 
of the possibility of eleetrlfleiitlon of the Government 
Unllwoy This forms th(> only means of trniiHiKirtation 
IK roas the Island, either for passeiigiTs or for freight, 
except by truek and wagon on the pulilie roads One 
branch runs from Kingston In a rouiidatioiit way to 
Port Antonbi on the uorthenst. a distanee of "fi miles 
A second bnmeli ruiis from Kingston to Montego Bay, 
on the northwestern corner of the Island, a distance of 
112 miles, w'hllo a third short braiieh eoiiiptetes the 
total mileage of 197 miles Since this rnilroail is on 
tlndy deyiendent upon ImpoiPsl coal, which is very 
expensive here, the anthoritles have desired to make 
n»e of the water isiwcr on the Island. 

How Glasgow 88ve%, Current.—Folks who helieve 
hustle and bustle In everyday life Is a (liarncterlstic 
confined strictly to the Western Hemisphere wottld do 
well to visit Glasgow, ntx'ording to an engineer writing 
In Electrical Renbor 'Tn all the time 1 was In the 
busy Scotch metropolis, ’ states this engineer, “1 never 
saw a streetcar stop at any hut few stipulated stations. 
At all other places the moturmnii merely reduces the 
speed of his vehicle when he Is hulled by a iirospectlve 
fare and tho latter makes his ascent to the platform 
on the fly Men and women, young and old, have be- 
c-ome so used to mounting the cars while they arc in 
movetoent that tho latter seem to be In a state of 
periietual motion at all times." Obviously, such a prac¬ 
tice aavee considerable cuirent In the course of a 
year, which may Jiave appealed to the Scotch thrift 


Science 

The "Roar** of an Ostrich.—A lecturer at the Lon¬ 
don “Zoo" Raid that very few jieople knew that an 
ostrich roared The roara of an oatrlch and a lion 
were so alike that Dr Livingstone could never distin¬ 
guish the difference, save by the fact that the bird 
roared by day and the Hon by night 

Darwin’s Son to Viait Ua.—After the experiences of 
Dr Einstein and Madame Curie, Major I.«onard Dar¬ 
win, fourth son of Charles Darwin, who la to viait us 
this summer should come Incognito or he will be killed 
by kindness and the reiiorters. Mr Darwin is an emi¬ 
nent scientist, his specialties being geography and 
eugenics. 

Palestine Chariots.—Dr. Clarence S. Fisher, curator 
of the Biibyloiilan seitlon of the University of Pennsyl- 
vania Muw'um, will undertake what he deserllied as 
one of the most Important excavations ever made In the 
Holy l.nnd and the first since the liegintiing of the 
World War He expeels to find among other things 
some of the Iron chariots mentioned in the Bible which 
prevented the children of Isroel from eniitiirtng Betli- 
slinn, near which citi some of the greatest battles of 
early history were fought. 

X-Ray Dangers Beyond the Laboratory. — A paper 
presentisi to the Paris Academy of .Silences recently 
malnlalnisl that X-rn\s are not only capable of Injuring 
those actuallv working with them, but also of pene¬ 
trating the walls and ceilings of buildings and beeom- 
lug a Htmrec of danger to neighbors The writer pre- 
senting the retsirt, who Is a dis tor, advised eovering 
the walls with lend m order to jirotect those who. In 
spite of themselves, are dully exposed to this real 

The John Fritz Medal to be Taken to England.— 
The eiigiinsTs of America will send a deputation to 
England to earrv and witness the award of the John 
Fritz medal to Sir Uoliert Hadlleld at the meeting of 
the British Institute of (Mvll Engineers on June 29th 
The deputation to England will consist of a represent a 
tive of each of the four Founder S<H'lt‘th>s represented 
on the John Fritz Metlal Boanl of Award The medal 
WHS awarded to Sir Hobert tbia year liecanse of his 
Invention of niangunese steel 

Lightning Zones.—The timeworn theory that “light¬ 
ning never strikes twiei' in the same iiliice" has been 
niodifiiMl hv foicsl eviKTts of the I'nited States Depart¬ 
ment of Agriculture to this extent Lightning very 
often strikes in uenri.v the same plac»-s it has its 
zones. In other words, where Its appearance may usually 
he eoiniled on with euch ehs-tncal storm With the 
noenmulallon of data on onuses and locations of tires 
in the national forwl, these lightning rones oiKild li(> 
maiqied out and protis'the measures InlriKluetsl—such 
as fire lines, regulated grazing and (leaning out of 
d(»ad trees—which would more or less automatically 
control lightning fin^s at the start, the foresters helieve 

Elephants Raid a Railway Station.—Wo are used to 
stories ot how an eleiiluint (s'eiispaiallv u|wets n <inns 
but it Is rare vve hear of an orgv of de-iriu(ion like 
that w'lileb (ssuired in the Mnlav Pi nliisnla A herd 
of wild eh’phaiits allackiMl a rnllvvav station, imlllng 
down the station nmster’s kitchen and linthnaiui I'hi'V 
did the same to the eleik's quarters and then tackled 
the stiillon while the ofliee forcr bsiked on from tre<>« 
One elephant tisik off an nntouintlc weighing inaehtne 
as a sottveiilr of the raid, but finding it lieavv, Ibrew 
It down on the track One of the (‘lephnnts trumiieted 
the recall mid they all went back Into (li<> jungle ex¬ 
cept one who fell In a well and had to he cut out liy 
hnniaii aid, Imt was not detained Bv the lime help 
arrived after a general telegraphic alarm the huge 
heasis liad entirely dlsnpiienretl 

Human “Triinininga."—A curious case in the courts 
in New York was nsently withdrawn before trial A 
doctor used part of the patient's "left over’ or aua- 
tomh'nl (h'brls to graft on another patient 'I’he coun¬ 
sel for tlie New Yoik .^late Medical Soilctv said that 
although the (luestlon whether the (letitliis after nn 
oiMTiitlon was the proiierty of a patient and whether 
he lould get danmges lasause sonn' of It had been 
used remalmsl undetermined He tlionglit tbat antilo- 
goUK diH'lsions would indicate that anv Iniinidiial might 
hnvc the right to direct the disposition of anv jiart 
of his laaly and that beeuuBe aliniidoiimcnt was one 
luetluid of disposition of property recogiil/isl by law. 
It would Hpiiear that unless some disposition ai'tnnllv 
was directed, the patient might he said to have legally 
abandoned parts iKs-essarllv or Incidentally reraovisl 
during nn operation Hence, he hellevcsl In the abaems* 
of n definite disposition that no damagi's could be got 
because such parts wore used in an operation on an¬ 
other patient. 


• Industrial Efficiency 

Oiinese Flour—At a time when there are so many 
apiieals for funds with which to purchase dour for 
shipment to tlie Chinese famine victims, It is rather 
unbelievable that in normal times China produces sufll- 
cient flour for export purisises Y’et in 1920 almost 
<1,000,000 barrels of Chinese (lour were shlptied to 
Europe New mills are contmnplated In the wlnml- 
growlug sections. 

Oil and New Railroads.—Until it has been show'n 
(onclnsUely that oil do4>s exist In paving quantities 
nearer to present transportation lines, railway trans 
portation to the Fort Norman ml district will not tie 
provided, according to I) C Coleman, vli'c-presldeiit In 
charge of western lines of the Canadian I’acifie Hall 
way. Mr Coleman states that geologists have dis-liirtsl 
that there Is no reason why oil cniinot bo found In 
paying quantities In other regions of Alberta, and tbat 
this has las'n borne out by the fact that oil has bei'n 
dlseovered recently near tbc Montanii boundary 

From Pimento Oil to Vanillin.—The Department of 
Agriculture in Jamaica, after iiiontlis of experiments, 
claims that nn Iniporlant trade secret has heen solvixi 
During 1920 a small iK'glnnlng was made hy the De¬ 
partment In the piodncfioii of plnn’iito nil In the hotie 
of extracting vanillin The first ontimt of imncnto 
oil WHS sold In Engliind to niantifactnrcrs of vanillin 
at 10s jMT pound Exiieriinenls tnive since resulted In 
the eonversimi of tilniciito oil made at the Govoriimeut 
l.aboratorv info vanillin, hut the researches have uot 
ns vet heen miipleted for the pri'seut vleld is only 50 
jx-r (ent of what Nhoiild be iirisluced It Is confldeully 
exiiected that Ibis illllb ult.v will be overcome 

Australian Artificial Veneers.—A recent Australian 
invention of aii artificial comiiosltlon similar to vems'i 
should hoof liilercHl to mniinfm tiirers in proximity to 
large supplies of w.iste material of vegelahle origin, 
such as sawdust As patent apiiliciitlous are pending 
111 Aiistralln iiud other countrios the inventor is at 
present retnent in furnishing details other than that 
the substance Is workisl up eutindv (roiu waste fibrous 
products and other v(‘gotHhle nmtti'r and that sawdust 
(MM be utlll/ed III i ousldcrable ipiautities in the mnnii- 
fiictnie of the eheniier grades of the lomposltiou I'lip 
substance can lie used for a vaiietv of puriwises, such 
as (hnir hacks and seals, fiirultiiie gmierallv, veneers, 
and wall and other jianeliug, and can he prodnecnl to 
represent excellent niarhle offis'ts It Is enpiihle of 
heing bent fn*elv for a variety of eommerc lal punioses, 
worked with toeds sawn, bored, sandpapered, and so 
on, and will take nails with ease 

Work for British Unemplnyed.—The British Min- 
Isln id I.abor stales Unit there are now 17,0(H1 mtfn 
at work on the new arteiiul roads, In addition, at least 
nn (spial number over and above those onllnarily em- 
(doved on siieb W’oik have found cuudovment on the 
program of road inaintenaiK e and reji.iir work Work 
has b(S‘ii oecelerated on Iho Invents and sewers of 
housing s( hemes to ('niplov an extra d.OtK) men The 
Office of Works has pul in hand dec'erntlng and rejialr 
work In (loverniiienl departments with n view to nh- 
Hoiblng painters and similar work lample unemployed to 
llu iiuiober of 2 (XKI The short time system which has 
Ims'Ii InfrodiKisl into cstahllshiiu'nls under the (sintrol 
of the Admiriiltv and th(‘ W’ar Office has resulted In 
the emplovment of S,059 men Furthi'r, alternative 
work in various (lovcnitnciu Indiistrlnl establishments 
lias been iirovidcd for 7,994 men Grants have been 
aiitborl/ed in the ease of soim* 11(1 local autliorilles 
for till piirjiosc of commencing iipprovtsl works of 
public utllitv, and it is expei tisl that the schemes sanc¬ 
tioned will give einiilovmcnt to 10,055 men 

New German Metallurgir Processes.—The attention 
of iiietallurgistH is being attracted to a jiris'ess re- 
(cntlv invented in Oermnnv which, it is declared, fur¬ 
nishes a sImiiU', ru)ibl, and effective imdliod of 
separating allovs into their metal cimiponents ami ex¬ 
tracting inctiils from mineral ores This process Is 
s.dd to present main ndvaiitiigcs over the hitherto 
einploved mi'thod of melting allovs and separating tho 
metal components A( (sliding to this process (lie metals 
ll(■ated with the entiilvtic agents go into solution tn a 
verv short time, the Irealment of lug bbaks of metal 
Udng elTeiled in less than !!(» mliintes Gut of the sie 
lution thus olitiiiiK'd tlie various metals an' dissi'cted 
bv the cmidoymenl of simple methods uf ihemlial n'lic- 
tiori, wlilch pcrnill the retaining of tbc metals one by 
one The prodmt first old,lined i,s in tlK' form of a 
muddy sediment which, after being dried, yields a 
metal powder reiidv to be iisi'd or melted In ernellilea, 
or to be treated bv (‘lectrolv lie process Metals and 
concentrated ores enn U' treated In the same general 
way, althoiigli they r(S]uire one or two more operations 
than pure metal alloys. 
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What Is the Trouble with the Railroads? 


An Analysis of the Business Done by Our Transportation Systems, and the Rates They Are Char^iitg'for It 


By Charles Frederick Carter 



t for tlio \(‘ar wa« 4S7- 
I In biHtorj up to 


n l)rilluuit HUfOttHN 1ml tin- 
pntioiil (Hod " 

In order to understand 
how thorouchlv traffic haa 
f>een deflnted it is nta'essarv 
to review tirielly loeenl per- 
forniunees of the railroads 
In 1018 when the railroads 
were under (iovernmeut man 
ncemeiit the freifc'ht nnot'un 
(MKI.fMMl.OOO net ton miles, the creaK 
that time The nveraKC load i)er ear, lit) 2 Ions, was 
the hljjhest ever achieved, the averace Iraln load Wl 
tons, was also the JarKest up to that time A new high 
roeord for (firs loaded, 001,080 for the last week of 
Seiitenitier, was also eslubllshesl Altogether the twr- 
formance was wonderful (VmiiinrluK 1018 with pre- 
vliais history, the record of 1018 seemi'd a vindieatloii 
of the views of those who ndvocale (Iovernmeut own 
ership 

However, events soon proved that even under Gov¬ 
ernment operation railroads lannot Imiil freinlit that 
d(K>s not 1‘xlNt f’nrs hmdisl in the first week of Mnnti 
1010, while the roads were still oiwrated by tlie (lov- 
erumenl, totaled 070,704, a dei rease of ;il(!,704 or .42 
per cent from the ta-nk In 1018 Net ton miles for the 
year 1010 aituretsnted l«i:4,OH4,000,(KH), a decrease of 40,- 
01(),(MV),()(H) ton miles Tlie averatte load per ear de¬ 
creased to 28 tons, a marked slump In effliiency 

In March, 1020, the railroads were restored to their 
owners, tinder profs'r safeKUiirds to iirevent them from 
(feitliiK rich too quickly but still with many mlselvlncs 
I'lius the owners had eontrol of tlieh properties for 
only three quarti'rs of the year and that frnitlon In 
eluded I he outlaw switchmen's strike in the spnnp 
wfiicli seriously Interfered with (ralTle Yet, thus 
handleapissl, the owners set a new hlch record for 
volume of traftii handlisl in 1020 with an aRgreKate 
of 445,070 (MHI,(KH) ton miles, an Increase of 8,075,(K)0,000 
ton miles aluive the iirevlous high mark The greatest 
fndght niovi'iiieut In lilstorv was AiiRiist, 1020, when 
the movemeni amuuntisl lo 42,050,0<H),0(K) ton mll(*s, 
earnlliKS on whnti were $5.55,(KS),(HH) The greatest 
mimbor of ears evi i loaded in a single week was 
1,010,001 in the week entling Oi tnher 18 

New records In eOliieiiiv In many ways wcie also es 
tabllshed The iivcinge load iier lar was 20 1 tons, the 
highest yet achleiiHl 


Idle equipment at the New York C’entral yards near Kramer, N. Y. Because of 
of the locomotivea and box cars, this represents a lot of invested capital that 


the hiffh cost of each 
earning no return 
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average iirevioiislv iilt.iiiicil 
for Government oiieral inn. 
1920 was at least an equally 
(onvincing argument lor Hie 
Muiierlorlty of private opera 
tiou. 

Unfortunately for all of ns 
the wonderful achlevenienls 
of Iasi fall were not le be 
eoiitlnued The decrease in 
the volume of traffic 




' 1918 


wc'ek eiidlug Kebriiary 21 showed a decrease of no less 
than 45 per csnit as isuupared with the high record for 
the wec'k ending Octoher is h'or the first quarter of 
1921 cars loaded decreasiMl l.dlO.OlO as comporcsl with 
the corresiMindlng perlcsl of 1020, according to the 
wet'klj statement Issued In the ear service division of 
Ihe Awerleau Uailwuj Association The nomlier of 
c ars Idle during the wes k ending April 16, 499,479 was 
the largest ever recorded Under such circumstances 
it Is smalt wonder that Ihc rnllroarta should have found 
it nc'cessnry to drop SOO.ihhi men from the jmy roll. 

If it Is true that miserv loves company It should be 
a great comfort to know that the wia-ful plight of the 
rallronds is not pec-ullar to tlie United States No less 
than .54 tier ceut of Ganada's 40,000 miles of railroad 
tailcsl lo earn operating exiienses in 1920, but 0 per cent 
did earn operating expensi-s and also the Intc'rest on 
some major securities, hut nothing at all for dividends. 
Altogellier the rmiadinn railroads, of which 52 pc‘r cent 
are owncvl and opcrati*d by the Govemment, have 
amassed a deficit of S14(l,ilo0,000. eijulvaleiit to $17 50 
l>er capita That rate applied to the isipulatton of the 
United Hiatus would give us a deficit of $1,837,000,000 
Instead of only $l,200,(SHi.(s)0, which Is the present es¬ 
timated cost of our little c'lperlmeiit In Government 
oiierution Operating expenses for the Ganadlun Gov- 
1 ruinent roada range from $1 00 to $4 10 for each dollar 
Ilf revemues, so that these roads are costing the tax¬ 
payers of the Iiomlnlon $ 200 ,ooo a dnv 

Houth Africa Is in the same boat with ('nnnda and 
onrsehc'H The annual report of the general managc'r 
of the Hcmth African Jtiiilwajs and Harbors for the 
veur ending March 21, 1020, shows that the 9,541 miles 
of Government rallwins cnriied a deficit for the year 
of $2,721,318. 

Kvi*n .Japan, siipposisl (o he a mmlel of Oriental offi- 
clencj, was obliged to adinlt an Increase of expenses 
amounting to $20,77(1,332 in earning an Incrc-ase in 
gross revenues of $20,021 i>4‘l In 1919 the last year for 
which statistics arc iiviillnble VVUhont CHcritlnulng 
comparisons further it may lie conce<k«d that (he dla 


1 the 


cst known It has surpassisl 
that following tlie panic of 
1007 as well as that follow¬ 
ing the end of the war In 
1018 ITcight revenues 
dropped 3;i iicr cent from 
Octoher. 1020, to .Tannary, 
1021 , and declined still fur¬ 
ther to .3(1 per rent in Ueb- 
ruary. Car loadings for the 


D iagnoses and prescriptions ojfered in the case of our railroads are as numerous as the 
diagnosticians and presenbers. The only difficulty is that no t}»o of the self-appointed 
aullionlics seem to agree in their conclusions; and mbep doctors disagree »t all l(mt» what 
IS supposed to happen to the pafienf. Before giving up our transportation system to complete 
chaos, however, it seems that it might be Worth while to ma^e an effort to find out, without 
prejudice or prejudgmenl, what is really the matter with the? tailroads. IVe believe Mr. Carter 
IS about as Well qualified lo speak on fhis subject as anybody. When he tells us that the roads 
ai e losing money because they are not doing enough business to make a profit at current rates and 
iiuicnl rates of expense, he tells ui what most of us know. Bui he makes li clearer, we believe, 
than it has yet been made — that the trouble is not with the rales—that these are entirely reason¬ 
able and pinper Indeed, this aspect of the question is so much his central theme that his conti- 
biilion miithi well he entitled "What Is Not ihe Matter with the Railroads.’' JVe believe dial Mr. 
Carter's aiticle and the graphic comparisons of our title page based on it will give our readers 
some new ideas on the railroad problem .— The EDITOR. 


aatrous after eJTMtii of the 
World War are felt by raU- 
roada everywhere; and that 
the idight of Amrclean 
roads la by oo meana pe- * 
cuHar. ' * 

No prcdonad research to 
required to find a maoa for 
the abysmal depre^on In 
traffic. The /ailroads are 
not hauling freight because 
there Isn't much freight to 
haul Of the small remain¬ 
der of traffic some Of the 
transcon^inentaJiportion goes 
by water, including the 
Panama Canal, which was 
built and is maintained liy 
tbe taxpayers and so la 
not C'barg^ with Interest, 
dct>reciatlon nor any of the 
emharraasing Items from 
which the railroad account¬ 
ant cannot escape. Of the 
short-haul traffic an atpre- 
ctablD quantity goes In motor 
trucks over highways also built and maintained by the 
tatpaycTB Instead of at the expense of those who 
profit by the use of the trucks No matter under what 
euphemism the fact may l>o disguised the canal and 
the highways traffic Is snhtddfsed. Wltbont attempting 
to consider the merits or demerits of subsidies In any 
form and certainly without pretending to argue against 
the ntlltostlon of whatever facllUles for the movement 
of iroffle may be iivallalile, present purposes will be 
served by calling attention to this factor, which, though 
n minor on(\ is still of sufficient importance to affect 
adversely the diminishing returns of the railroads. 

Of course the major factor Is the very great depres¬ 
sion In all Hues of activity. Since the steel industry 
Is generally regarded as the most reliable barometer of 
business conditions the fact may be noted that for the 
month ending May 7 the I'nlted States Steel florpora- 
tlon oi>orat(Hl at a rate slightly under 40 per cent of 
capacity, wliich was a decline from SO per cent of 
capacity in .lanuary. Tlie rate of prodnijtlon of pig 
iron for the same period was a trifle more than 80 per 
i-eut of caimclty, Independent operators were averag¬ 
ing 80 per cent of capacity. Although freight rates 
are relatively low on steel and Iron products they form 
an Important Imlk of railroad traffic. The heavy de¬ 
cline in steel production, therefore, is of significance to 
the railroads. 

roll I and coke also pay low rates but bulk targe in 
freight traffic. Here the depression is even more 

marked tliaii In steel and Iron. The United States 
Geological Survey reports that production of coal has 
steadily declined from a maximum of 12,800,000 tons 
weekly in I>ocember to 6,000,000 tons April 1, the 
lowest, with the exception of the strike of 1918, since 
1914 lndi*etl. considering the growth of the country, 
the decrease in production Is even more acute than In 
7914. It la necessary to go baek to the panic year of 
1803 to find a parallel. Transportation capacity which 
could add 6,000,000 tons weekly to currant coni produo 
tlon, is lying Idle while an army of men is unemployed 
or, at best, Is working but a few hours a week. Do¬ 
mestic consumption and ex¬ 
port requirements combined 
for the first quarter of 1981 
were 20 per cent less than 
for the corresponding quar 
ter of 1920 

Yet another Important 
Item of freight traffic Is 
made up of bmlding mate¬ 
rials and equipment. The 
metre optimistic of bolktom 
had boi^4pr 36 per cent of 
a normal /ear; but enm this 
modest sntlclpatlen swms 
destined not to be tePUpei. 
Elxport trade, too, has 
shrunk materfall/. 

Having estabUahed as a 
reason why the railroads 
are not morlDg a large 
(VossUsmoa on page 









LfH, Five mll«t of willow rovvtinont like that ktro shown exUndt alonff the Kow Orlnuta waUr front. The picture nhovni the mut. which in made lOO fret wiHe by IM) lon^ 
R^ghii The erlbwork. AUod with undbas*. that closed the orevaaBe at Bums 

Some of the work* by which the Miwieeippi is placed under effective control at and near New Orleans 


The Storm King Road 

By J. F. Sprintrer 

one sails north on the Hudson Blver, settln* out 
from New Turk, he will at flnrt have on his left 
the noted Paliaadea. Bnt after a time, there will be 
mountain-like hills on the left and similar ones on the 
right When be has got to a point Just a little ttorth 
of West Point, be will come to a remarkable mountaln- 
hlU on bis le/tL The profile will rise like the brow of 
some enormous sknll and then bend more decidedly 
away from the river. The sti'epnese of the elopes at 
the lower levels and quite a way up will perhaps as¬ 
tonish him, so nearly vertical are they. This skult 
like dome is the retloubtnblo Storm King, the most 
notable pile of rocks along the Hudson. Just across the 
river, on the east bank. Is Breakneck Mountain, also a 
bold affair and not wrongly named 
Round Storm King a state highway is under con¬ 
struction. This road swings round tho gigantic knob in 
a splendid curve, rising to the north. Automoblllsts 
and otliers will wonderful views from it. whetlier 
they look up the Hudson or down The gorge or valley 
in which the historic stream lies widens northward 
of Storm King and Breakneck It is as If, late in 
geologic times, the great ice sheet forcing Its way 
south bad been baited by these groat masses of rook 
and had barely suect>eded in fori liig a narrow passage 
lietween them—the future passage of tho Htidsou River 
The location la, besides, one of engineering interest 
For here is the exact rilscc where the gn-iit lnvertt>d 
siphon of tlie Catsklll Aqueduct makes the crossing be¬ 
neath tho river A't the fwit of Storm King and close 
to the river, a shaft goes down to mp<*t the aqueduct 
tunnel at a considerable distance IkiIow the surface 
The shaft then lieconies the aqueduct tube and con¬ 
tinues on down to a level that is perhaps l,lt>0 feet 
l>elow the surfat'e of the river. The crossing la then 
made at substantially one level 'flic conduit then 
rises to a point at or near tl»e surface at the foot of 
Breakneck and paa»<*a off as a tunnel toward New York 
City The crossing Is thus of tho form of a U with a 
squared bottom. The b.vdranlic gradient of the aque 
duct Is, at the region of the crossing, about 400 feet 
alHJve the river’s surface; so that the bursting prea- 
sures inside the aqueduct at the lower level of the 
crossing is, neglecting friction, etc., something like O-V) 
[Minnds per square Inch. The road round Storm King 
will afford opportunities to view from one sjiot both 
sides of the river at the siphon crossing. The observer 


will not see much on either aide to onll attention to llio 
aqueduct, but. If be has the fnaegning in mind, he can 
hardly help being Interested In tho broad fact that 
Uie arms of the C terminate In Storm King and Break¬ 
neck Mountain. 

Storm King rises to a height of some 1.400 feet 
alKive the river Just south of It is n similar mountain- 
hill, Crow’s Ne.st Mountain. There Is a big notch ex¬ 
tending back from the Hudson and lying lietween the 
two on the side next the stream. But this notch docs 
not sever the one from the other Naturally, the ronil 
follows the flank of Crow’s Nest and then the south 
Hank of Ktonn King It rousda tlie steep face of the 
groat pile and then goes on Its way to Cornwall From 
West Point to Cornwall will, by the now rood, lie a 
distance of 4 miles. Those who ftfllow It will save a 
detour amounting to throe tiinee the length It is im- 
IKissible us yet to determine the cost The estimated 
cost based upon plans and spedflcatlonK and llio c\- 
l>ecte<l quantities of excavation, is If717,ri83. But so 
many varlatloiiH from the expected have taken place 
and so many minor changes seem ndvlsahlc that the 
total cost may run up to a sum lietween $S<»(1,000 and 
¥900,000 A big part of the exiieiidltores will go for 
a 2.000-foot section on the front of storm King On 
January 1, lO'JO, alwiut 40 per is-nt of flic total work 
of the road had lieen completisl Some of the more 
dlfflcult parts of the Job were prettv well along In 
the near future It will be quite posHihle to motor from 
West Point to Cornwall by the new route and enjoy 
the magulfleent views and note dltlbultles of construc¬ 
tion that have lieen o\ercome Hesidte the winding In 
and out along the fliinkH of the two big masses of rock. 
It has bi'on found iiossihle to <-oiistni(t the road eii 
Mrely In the open. There are no tiiniKis Nor are there 
any bridges There are ojien cuts and fills and ordinary 
construction There are plenty of shnip turns and 
some fair grades But 90 feet Is the minlmniii radius 
of curvature and 7 imt c<mt the maximum slope Tho 
narrowest snbgrade in cuts is 24 fi-et wide and on the 
tops of emlinnkmeiits 2(5 feet As a maitcr of iNinstriic 
tion economy. It was sought so to locate the road ns to 
get Just enough material from the exca\atlonH to fill 
In the emloinkments But this Ideal ha.s not Ik-cii alto¬ 
gether realljsed Nntiirully, the fills over-hnlani iiig tho 
enfs, this exiess material has to he brought from Its 
sources to the jwilnts of use The hauls necessary run 
up to 1,200 feet 

The original plans liavo been viewed ns siibjeet to 
(Cimllnutd on pour 4!Kt) 


Controlling; the Lower Mississippi 
By llozel Gotthold 

C KKST Stages In the MUsNsIppi and Atchafalaya 
flood occurred In liVJO during the hitler jiurt of 
the month of April The river gage nt Natchez, Miss , 
stocsi at about .'1 feet, at Biitnn Uniige, Kii , it marked 
iihoiit 89; and nt New Orlciiua, 19 C The hlghosl flood 
stages ever rctorded h\ the I nlled States Wt'iitlier 
Bureau wciirrcd at Niiti'hez when the river stissl at 
V5 (i in Fehiimr>, 101(1, nt Baton Rouge when it re- 
eonled 48 S in Mnv, UHJ , and ill New Orli'iitis when 
it WHS 22, nt the same time Two crevnsgeg occuried 
dining Aiirll, lllJi) iii'llher hnngiiig minli damage he- 
iinise of the Instant ciHiiM-ratlou of the Federal engi¬ 
neers, the Lonlslniiii Slate Board of Kngliieers niid 
the nieinhers of ihe U'vee DNtrlels In (he lltth> towns 
fheiiiseBes The first was at Burns, La, which Is 75 
mllc'S tielow N’ew (irleniis, and ii sliorl dlsKiiice above 
(he I’liited States Hi‘ser\ation nt I’t Iiicksoii The 
levee caved In on a farm thc're during the night of 

Ajiril I(!-17 The next morning, winch wiis Siindiiy, 

the liihahltiiiits of this town flllecl 8,(KK» sfindliaga, 
rcMclv for the State Board and (loveninieiit Fiiglneers. 
who nirnc-d to plan the- closing of the hrc>ak Next 

came Inirges fiom New (iric'niis, loaclc'd with lumber 

and thniisniicls of sacks foi filling A break of 4')() 
feet was closed within a week It was fllleil with 
crihwork of the Inuiher into which sandbags were piled, 
the orlbwork being scab d 4 feet csob wiev The ma¬ 
terial WIIS taken from iiliice to plaee along the levis' 
hv mule-drawn lliil inrs, the tracks for whlc’h were 
laid III small sections along the levis' as the work 
progressed 

Bnras is in the midst nf a rich rics' and truck-growing 
section It has also large orange grove's and extensive 
oyster beds Kvcrj thing would have- hoc'ii mined had 
not tlic' break lic'cii closcsl with dispatch Fspcelnlly 
would the How of fresh w.stcT to the' Oiilf have com 
plc'tc'lj mined the vulunhle ovsic'r heals The cause of 
the crevasse' was attrihiilc'd. In the report of the 
Kouisliina State' Board of ICngliiec'rs, not to high water, 
nor to the levt-e, which was iirotectisl from wave-wash 
h.v a wooden revelmont In good shape, hut to '‘snte 
iicpic'ous cause over which there was no control” 

A Ic'vee Is a simple' plcs'c of constniction A typical 
one looks like nothing hot a nindhnnk, yc't if may hold 
within Itself the vc'ry life and scvnl of great cities 
I’lMiii the levee nt Nc'vv Ollenns, foi oxaiuple, commerce 
(ronfinucif on jmt/t 
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Facts About Concrete 

How We Are Expanding Our Knowledge of the Behavior of Cementfl and Aggregates 
By Robert G. Skerrett 


ttlDUSlIlldN of 

IlUt little Ipc 
who fiiltik I 
iiothiiiK more 
H e«HUHl niixl 
oniirl, broken f 
and wnter ( 


libit 
, tlie 1 


(•eptloii i« fnlrlv wkleBpread, 
if one <im jmitfe by the eom- 
inon iiHO of eonereto niiil the 
eeemliiKlj Indifferent man¬ 
ner in ivhk'h ItH Boveriil toin- 
lioneiits Hie thrown toRether 
I'reeloUB few of the inibllr 
are nwnn‘ of the exhnnative 
leseardi that hna been de- 
\oted In latter yeiirs to the 
intimate study of both 




and 


InventlBatloiiH have 
lirouRht to llcht that eon- 
< rele, ewpeelully, must he 
carefnllv compounded, aii- 
jireelatlvely handled, and 
afterward Riven oonuldernte 
treatment tor a iterlod of 
posalbh weeks to make sure 
of oblalnInR the host n-snlts 
('onerete In < onstructlon 
work has established its 
worth in numerous direc¬ 
tions, hut the material has 
also failed at times and 
(iiiised much adverse' eritl- 
elsni Uroadly statt'ii, most 
of these nnsatlsfactorv 
showliiRS have been line to 

preventable causes that nmv be falrlv classed ns igno¬ 
rant priK'edure From now on these disapixilntments 
slioukl Ix' fewer with each years applications, while, 
eidneldentlv, we should Ilnd more and moic wavs in 
wlilch to employ eoncrp'te strueturnlly to our economic 
advantaKe (lovernment and private laliorat'iries have 
heen eiiRrossed with tills 
BUbjeit for some time mm, 
and facts of the utmost Im 
portame are belnK contin¬ 
ually disclosed 

Foi the sake of tlie unln 
I It he said that 



An example of the 


e of concrete in a large engineering undertaking, where t 
counts on tor permanence 


tlie eomhlnatlou is Intim.itelj liovmd together in a few 
days and grows as liard as a rock Kurfhcr, the con- 
eiele mnv even prove suiierior in divers Tesiiec-ts to 
some atone fonuHtions of nature's own making. But 
lic'fore we take up com rele let us eoiislder some of 
tlie things alsiiit ... which the Inhorntory has 


tlie product 




some kinds 
c‘I a V, wtileli 
ground flni' and Inir 
n kiln to tlie pidiit 
cipleiit fusion, after 
tile clinker so ohtal 
thorouglilv piilv(>rl/.eil 


the vvatelifiil ami 
trained eheiiitat i' 
resiH the Imrdeii of ' 
and iiroiKirlloniiig 






) the 


add V 


viU cause 
the siiilT to “Het ’ and to he 
come oiKc more a petritlcd 
liodv Similarly when ce¬ 
ment IS mixed properly with 
the right measures of sand, 
gravel or atom', and winter. 



Concrete floors of the sort here shown can be put up with confidence only as a result of exbanatlre 
Investigations of Government experts 


revealed to us of late. 

The chemist and the re¬ 
search engineer have joined 
bands to deal with cement • 
sclentlflcally, stud th^y have 
devised apparatus and mctli- 
oflj Its testing so that 
they can specify with cer¬ 
tainty what the material 
should be aid# to do If cor¬ 
rectly made and treated in 
service. Every up-to-date 
pnaluc'er of I’ortland ce¬ 
ment in this country 1 b 
profiting by these faellltleB 
and the stnndnrtls so pre 
serilved. Nothing is now left 
to guesswork Ingenious in¬ 
struments are employed to 
nseortain tiie siveciflc grav¬ 
ity, the fineness, the normal 
eonslsteney, the soundness 
(lie lime of setting, and the 
tensile strength of the dr.v 
cement, cement pastes, and 
mortars, resjveetively And 
then, the studios embraci- 
what happens to sample 
liriquets and test piei'os in 
storage under elrcumstauces 
approximating those of proe- 
tieal application 
For years, the manufne- 
tnrers of ocment did not re- 
nlixe iliat their commodity 
might bo modified to advan- 
tago by pulverlglng tlie slag 
to a gri'ator dt'gree of (im*- 
ness Today, after protract 
ed Inquiry, It Is known that 
the flnonoss of ot'ment has a 
decldHl liearlng upon the strong!h of tlie ooiiorete 
made with It The Qovornmont exports have reisirtwl 
that conorote msde of the so-callotl fine cement was reg¬ 
ularly and ooiiMlsiv'iifly stronger than concrete made of 
the Homt'wliat (svnrser cement In meeting Iho re¬ 
quirements of a given Job, the finer cement permits a 
saving of from 1.^ to 2 1 
hags of cement for each 
eulile yard of concrete 
Again, Diiothor Investigator 
finds tliat the finer grinding 
of the cement quickens tlio 
selling of the mixture and 
liastens tlie liardening of the 
concrete, ri'sults that might 
bo very desirable at times 
From tlie iKipular point of 
view, it might he thought, 
and not nnreosonnhlv, that 
the dominating factor In a 
sallsfactory i onerete batch 
would he the amount of cc- 
moiit nsiHl (''urlously, on 
the otlicr hand, we arc in¬ 
formed Hint the measure of 
wafei more often than otlior- 
wlse is the thing that either 
makes or roars the physical 
viiliie of the aggregation. 
'I'lie motliods of projHirtlon- 
liig eonereto which have 
tioen proixistHl in the past 
have failed to give proper 
attention to tho^, water con¬ 
tent of the mix. Experi¬ 
ment Hi work has emphnslseed 
the importance of water in 
concrete mixture, and 
shown that the water Is, In 
fact, the most ImiKirtant in¬ 
gredient, since very small 
variations In water content 
province more important ra 
rintions In the strength and 
other properties of concrete 
than similar changes in the 
(Conti^cd on pa^e 498) 
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Lttti Aviator standinff out on the plane and holding on to one of the atniU. Just before the parachute jump Note how the parachute is pullin* nr the jhtmldi r Centcri The Irving 

parachute eloeod, ahowing how the pulling of the ring pulla out the pine that hold, tho bag cloaed Right. The Irving parachute opened up Just after landing 

Detailh of the Irving parachute and how it la uaed in dearending from airplanea while m flight 


Making the Airplane Fireproof 

O F the aevcrnl dangers that rimfront the aitlte 
ulnnnu, the one which he drenila the moat 1 h fire 
In midair The airplane, an generally hullt, U a highly 
inflammahle atnietlire, esiieclnlly with Its mnnj gal- 
lon« of highly Inflammable gaaollne From time to 
time there have lieen reports of flreprooflng 

oomihiundH lieing develoiKsl for protecting the uauai 
airplane conatruetlon, but it haa remained for Parker 
U Urndley of New York City to perfect this foiin of 
protection and to demonstrate Ita pruellcntillity iiefore 
fl,> ing club ofliciala and others 

Mr llradley hua ainuit nearlj thirty years inventing 
and developing waterpnaif fahrica and making water¬ 
proof mixtures and dopes, the raw material In almost 
every ease tielng tiltro cellulose Several large Indus¬ 
tries have been estahllghev] under his suiaTvisloii to 
manufaeture the prodm ts whhh he lias Inventisl In 
fact, Mr Hradley Is the Inventor of artlflcial lentliei. 
pantasote, kenitol and artlflcial ruhlsjr All of which 
Is hy way of Intnsiuclng Ids iireseni work 

The fireproof airplane wtilcli vvas used in demon¬ 
strating Mr tlradlcy's system of fireproofing was made 
MUi>or-flrepront, so to speak, In order to wlihstand al¬ 
most any degm* of heat and flame that might he ap 
plied to It In numerous tests Not onl.v were the wings 
and other dots*d subjects sprayed with gasoline and 
ignited, hut large iiuantltles of all kinds of fireworks 
were attached to wing surfaces ami other vuliiernhle 
parts and repeatedlj Igiilled while in flight without 
damage to the ulriilniie ami with iierfeet saCetj for 
the pilots 

However, for ordinary commercial ami military pnr 
pows such suiter flreprooflng would Ih' uniiei cssiiry 
Fires In the air oi on the ground do not as a genrr.il 
rule, cominenix' with a conilagrarioii, such ns nniile In 
the tests, lint frttm small <|iiuntitle.s of Ignited oil and 
gasoline These-licing on lliepnatfed surfaies could not 
spread and would quickly hum out 

Oomplettsl ulrplniies <au he fireproofed <mly l.y re¬ 
moving all doiM'd fuhriis and ns overlug them hy the 
new llradley proeess 'I'he existing tank must Ite re- 
plnixai hy a sia-elally deslgtied leakproof, flrcproftl, heat¬ 
proof tank Such a tank we are told, will not ex¬ 
plode, Ignite or burst <m 
l•rnshlng No fircpriailliig 
could withstand the hiirsting 
of the gasoline tank In n 
crash for the reason that In 
the wreck the wiaslwork 
would he shattered and ex¬ 
isted to tho action of fire, 
the fireproof protection hav¬ 
ing l)cen broken through. 

Aside from flreiirooflug 
the airplane, Mr. Hfadley 
has devised a fireproof suit 
for aviatoroi which Is shown 
in one of our Illustrations 
This suit consist* of a hel¬ 
met, coat and trousers The 
helmet Is made of sheet alu- 
mluum covered with a %- 
Inch layer of hair felt 
palnttd with three coats of 
the Bradley fireproof paint. 

Attached to the bottom of 
the helmet U a skirt of 
cloth, fireproofed by the 
Bradley prooeaa, which is 
todted Inside the suit 


proper Air Is torcvsl into the helmet hy menus of a 
pipe whhh has its oihmi end In the propeller blast and 
exhausted from the helmet through a st'coiid pliio 
The exham-t pipe has a gHu*e-<sivered end which pre- 
iConliuucd on pope fOP) 



An Airplane Parachute That Is Safe 

T IllC Irving parmhiite, rccentlv adoiiicd hv the 
I’nited Slatis Arniv, has been tlie ohjci t of pxperl- 
meiitatloii hv Mark M Cainjihcll of Veiihc, Cal , during 
the past few nmnlliK Cnmphcll s work has heeii uniquu 
111 the til Id of inn raft, for while others have tieen 
sludving nbplam and dirigihlc inipiovemciit, this man 


applied to inn 
to he the onlv 
living jniradiii 
The new iiarndnitc, 
when (ailed upon has ii 
of the C.iinphci! expcrlu 
thousands and Im Unit 
(‘verv liuagtnahle wind 
chute hnnda ap|M'd In c’ 
aviator could devise 
'the prin<i[>.il feature 
meiilnrv umhn'lla whhli 








h'vlsod to work without fall 
wer vet reliised to oiicn In nil 
ICO Is Th(‘H{‘ i; urn her into tin* 
tests nt all elevations, under 
iinditloo, and with the para- 
ery way the ingenious young 


dee is a suppli>- 
liove the lot) of 
IIS Its function, 
carries the para 
1 hack A ring 
int wliidi is nt- 
iliiM which lioid 


I iiuihrellii li 


i! flies 



the i»ara< hnte Tins | 
the opening of the pan 
chute it.Kked m a (i 
liangs over his slaaih 
tnelu'd to this ring a 
the (iiiivas disc shut 

III nil emeigeoet ilie adntor simply pulls the ring 
Tills iiulls (Mit llie pins aiol lels the case open The 
spi lag 1 Ihs instiintlv force 
111 the wind, it pulls the 
hiis iiievciiting any (hiin(s> 
of the iiaraduili' geflliig tangled uii or not opening 
Befoie the avliitol lids go, his chute is open and all 
he has to do Is sli'p off and descend In the paineliute 
The (hnte Is siriipped to him and his hands are fr(S‘ 
I'oi evhihlllons, (he jnmis'r goes out on lo the 
wing of the plane, opens the ehnte, and lets It pull 
him olT In an emergein v, tile pilot of a stalh'd or 
burning plane stands up In the pit and pulls the 
nag Tin ehiite, opi iiing in the wind, lll'is him right 
our (d’ the (ompartmeni into the air 

Kilher as a s,ifet\ dev n i or as an exliihition effalr, 
the new jiaimhole simuiis lo he ns near 'sure tire" and 
sale as Is homnnh iiessihle \\ iLh that much eslnh- 
hsheil voiing Camphell is 
continuing his pioneering 
etTorls with u view to es- 
inhllshing a svstrTn for the 
eoatrol of direction and 
landing In ii iianidiute The 
resnlts will he Interesting to 

Another Giant Italian 
Plane 

F lto.M Tuna it is re- 
jmited that another 
Itnlinn eoiisl rnetoi, tills time 
Signor Itlec I, Is completing a 
huge machine The Ulccl 
madilne, unlike the Ill-fated 
('nproiil, Is stated to he a 
(luadiuphnn, with a total 


wing 1 
frs't 


'I’he 


H.tKH) 8(iuare 
1 de- 




the usnal conatnietion virliich ha* been treated with the new fireproof paint, 
wing* have been Mtiirated with gaBoline and then ignited 


sigrnsi to carry l.'id passen- 
gers, and the estimated 
si>c(si is iiliont }gl miles ia>r 
hour 'I’he useful load Is 
given as ‘20 tons 
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Brief FaUades About Money 


An Attempt to Refute Some of the Ideas on Which Satisfaction with the Present System ] 

By Charles E. Duryea 


W ITIIOTT propor rtlHKnoslB rorrect twntmeut is 
ujillki ly If udi ItnpoKslItU' Tliln iue<li(al muxliii 
Hpplii’s with eiiual f(jric tn niir polltif iiiul wouomlc 
iH)dl('s 'rile urdiit fiKillliitoi of tinalnews Is Money 
Hut whoii vM> iiocil uioii('\ most we (liui It hardest to 
(jet We know tliiil om fliiinuial system lacks the ftexl- 
Mlltt It oiiKlit to |io‘,s(^-, (o ser\e <iiir needs hut we 
<oiiteiit oursi'Ues that II Is lietter than formerly and 
<1(1 not si-ek to (iiiry It to (lerfectlon We too readily 
iiKsiirae that It has iilwiijs hoen thus and nlwn >8 will 
t«‘ " Helli viiKj llial this and other fallaeles are truths 
ami that iin|iro\enient eiiutiot he had, our husluess men 
sillier in silence and wait for tune to reduce our con* 
dll Ion to a le\cl where oiii faulty money dot's sufflee 
'I'hct ic(o(jui/.<‘ Wc arc hislii)j millions of dollars In 
time, ijrollls and turmoil hut due to faulty teat hers 
anil leaders ihe\ think uothlug can he doin' They 
sliiiiilil wake up 

A half tiiilli IS the most duugerous doctrine heeause 
Us falliiey works under the shelter of its truth and 
does (jreat damiiKe unohserted our nionev system is 
thus (ursi'd Alihotujh simple lii hasic prim iples. It 
Is so otleii rendered (oufiisliic hv those who attempt 
to exiaiund It, that students (jive uji In despair Few 
husluess men utiderslaiid the lints uud fiiUneles about 
moiie} and we all sutler uetslh'ssly I,et us examine 
Ihem There ur*' fotir fallaeles ol leadtuk and most 
diimiiKluB tJiK' <ty, till ‘has always heen," the imjcho- 
los’h . the quantity Iheoiy and the Interest i 


\lith f< 
hnef summary, money has 
scarie lo i>ermlt doiu^ the 
hiisiiiesh that (ould Iiave 
het 11 deyeloped, It has over 
Hoiinht hiding In time of 
erlsis and het'ii very slow 
about leappearlug it has 
flin tiiated in vuliu'—pur- 
ilmsliig iiower- tmth us lu 
materials—gold and silver— 
tlintiiated and Inyeisely as 
otlicr eomuKKlltles yy e r e 
HI arc e or plentiful and has 
bec'ii ever deis'iident on the 
Kctidenf of mining 


hkh I 


1 he 

yyays hec'ii 


leglt'cted I 


A rlglit money gyatem will fiirnlsli (smdltlons so de¬ 
pendable that pgyCltoloK} will cease to miter In the 
i1«>termiuation of yalucs 

Again the student of an age that has gone arises 
and says: *'Bnt low Interest money, right off the print¬ 
ing press, would aoou he of such quantity as to have 
no value Look at Russia ' I-sKik at all the Kuropean 
coiiutrk'S"Kvery ehlld knows that the more there 
Is lit a thing the less its value" .Sounds like truth 
Indt'ed But Is It? No' The Quantity Theory does not 
apply to properly Issued jiaiier money and postage 
stamim It does apply to tsimiuoilltles nnd to money 
yvhich gets Its value by Ix'iiig made of a eommodity. 
like gold money. Increase the amount of gold and th<> 
value of gold falls both lii the arts and as money 
Issue pajier mcmey which dls|ilaces gold and the effect 
IS the same ns finding more gold. We long ago passed 
that point When we Issue impt'r money now we neeyi 
gold for reserve or “coyer ' This tends to raise Us 
yalue rather than the reyerse 

Sline the Quantity 'riicoi y applies to eommiHlltles. 
their price niul eonsequi'utly the apparent purchasing 
(lower of money Is affeelcd iiiyersely by their iiuantlty 
I’hls must not lie forgotten During the war we paid 
much money to workers lor yyar gocKls and made fewer 
l«'aee goods Thev uscsl that money to buy the few 
(leuee goods and bid pro es up, A scarelty of ixtaee 
gcsKls, profiteering nnd such things, mid not the qiian- 
tlly of moui'y sent (irlccs n|i (»ur (miMiv money did not 
(h'lirej'lute It still buys (he usual nnd legal amount oi 
gold Few rt'cogulxe this Wi' received much gold 


eptest 


to Us 


"Can 

changed ' Not llkclv " 
Such Is the belief of the av¬ 
erage iiinii and such vyns his 
Ix'llef ns to autos mid flying 
machines some years ago 
Btit mc'chuulc s knew lietter 
and will readily understand 
that the ancient luveution— 
uioiicv - has tieeii iiiiiiroyed 
I’niier money Is that Im- 


/ N our ijjue of March 12th me gave Mr Duryea space in vhtch to present his vieftis as to 
jvhai IS the matter miih our money system At the moment me mere not, ourselves, absolutely 
convinced that anything mas the matter mith it, but Mr. Duryea's argument impressed us as 
decidedly interesting, and as possessing enough inherent plausibility lo justify our giving it a place. 
It mill be remembered that me did this, homever, mith the editorial fingers crossed, to the extent 
that ine mashed our hands of all conlioversy by putting this off upon Mr. Duryea. Mr. Duryea 
has had conlrovei sy as a result of his article, and plenty of it IVe have seen some of the letters 
he received, and have lead them mtlh interest. As a result of the reception of his first article, 
Mr. Duryea has prepared a second, and has asked us to find space for it. Almost at the same 
moment, me picked up our mormng paper and read the exposures in connection mith the Nem 
York investigation into the building situation Jl appears fairly evident that mhen the people mho 
have money to loan can lend a builder $9,000. and collect mterest on $15,000, and collect 
$15,000 on maturity of the loan, dnd mhen the builder has to accept these terms or none, the 
statement that there is a money trust and that its operations are harmful is altogether mithin the 
facts We can think of no more timely circumstances for the appearance of Mr. Duryea's sec¬ 
ond article than on the make of this eseposure, so me hasten to put it in oar first available issue .— 
The Editor. 






proy 

So much 
though our 
of gold wc 
pa[ii'r that 
mcmey, uurcslccniHhk 
of 80 (icr cc'iii cificii 
usury laws Wc ilulsii 
Our Supreme Court ii 
proiH'r and lawful m 
using U 


Ics the money market 
It llmii metal money that even 
1 has ail unpreeedeuted quantity 
gold money So much lietter la 
isHiid years ago. Hank of Veuiee 
imiKi, commuuded a premium 
01 long (lerlcHls and in spite of 
■cl the (.'nil War on (laper money 
issci cstnhiishc'd Us standing as 
iiiey Sliue then yye have been 
less Tile World tV'nr ecimiilcted 
' more' ilc'veloiied nations on 
to come Now yve are In a 
■gislation that yvlll meet our 
c and Farm Loan Acts 
must I'Xieiid them 
skeiitlc, "moiiev alone 


1 Jit 


the (iroeess and (iliicctl 
a [laiier basis for all t 
(Kisttlon to udojit Uioiic 
D('edH fully 'riu'l'cck'i 
Were hlg steiis to tiuil cud 
"But,” says tlu' yvcll iiilc 
will not fix our trouhlcs 
(iroduce and then iiiiist si 
cHtchc'B 11(1 So yy'c will c 
Wc cunticil change the (I'-y 
true bill mostly wrong 
Arc drill has savol mum 
that yvlthoiit would have 
stairs Iiv maniacal mob jii 
will stithlll/.e prices and i 
liisteiid of by fickle, flnetliatliig daily ciuotatlons Low 
Interest will permit carrying siocks until ccinditloiis 
nsiiilre them and both will make huHiiieas a cer¬ 
tainty with low profits and few risks Instead of a gam 
ble tiy men who must profiteer to fortify against loss. 


down lint cl consumption 
tiave liocims and panics 
iigy of bumans " I’artly 
caic do cycu that The 
group of Bthcicil chlldreu 
1 (illc'd In a hcaii cm tke 
lohigy Stalilllr-ed money 
ssls 1 iy uc tuulUles 


(rcim abrood and this ebea|K‘m‘d gold This also sent 
up (irlces as we have' found out In everyday life 

Having learned that sbortuge uf |>ea<c goods was the 
cause of high prices yye sec that we should have (iro- 
duced more goods—not restrleksl our iiiouey But this 
Is off the subject. "What is ‘pro|S‘rly Issued papt'r 
money' and how much iiiuy and should be issued?" 
Sufficient tw meet the iiec'ds of busluesa witliout eom- 
maudiug premluroa, is/mmlsfdons, or high Interest rates 
and aciKir more than (.an be red(*emed <m presentation 
III some commodity of the stated face'Sctlue. Certain 
redelnptiou Is the wall of protection against depreda¬ 
tion, No man, knowing that be can get (he agreed value 
of his dollar by presenting It at a window, will take 
less Now will be? Certainly not. Nor doe* he care 
how many others exist The only eeseutlal for sound 
paper money therefore Is <•erta■^n redaMptkw. Pottage 
stumps never go below par although the vaults may be 
full of tliem and they have no “cover" exebpt the mall- 
carryliig tadlitiee But let Uncle Saa (top redeeming 
them by carrying our mull and they at once become 
valueless How can any one deny tbeae^^lmple thlnga? 

"But bow can Oovernment redeem a great voluma Of 
money In gold?" Perhaps It cannot. Nor doW It need 
to Wc formerly redeemed In both, g<iW and gUver. 
Hut at a Axed ratio. That was wroi%. We annst give 
(ioveriiment the option to redeem In goM or to any 
Mtabb' commodity in such ratio aA eidata In tl» open 
market that day of redemption Most of ua after the 
war found Uncle Sam would give u« better value for 
our dollars In canned beef add stmUar thlnga tban we 


could get at the usual storoe. Tbati|r|n of 

riaper money. State the value of tfae^pef U> xMrma of 
gold and r^eem In many things ot the flam* vahte 
This settles for all time the doubts hbont redetnptloi; i 
It permits natlona which do not produqe gold^to iMibf) 
their money ou a gold basis. Sooner or lutor It most be 
done. We need it now , , 

Uur most damaging fallacy relates to Interest 
t.«arned professors, suffering from tbelr own cfbeorles. 
tell OB people will not save untess they cssa lend at high 
interest (But themsands do save and bide their 
money.) That Interest reiiresents self-d(mlal of present 
spending In the hope of larger future spending. fBut 
many wealthy deny themselves nothing and sOU have 
money to lend.) That the rate is a matter of supjdy 
and demand, Imt the OontroUer of the Currency says 
(Vol. 1. 1920 report, pp. 79 and 87, "renewal rates aie 
artificially fixed dally by small eoteriea In secret meet 
Ing" and that these rates are "highest in the world," 
‘‘unjustifiable," "cause of exorbitant rates for new 
capital,” "and for huge shrinkage for all security 
values" Clearly professors err. Space limits further 
showing. 

Here are two examples every mechanic can under¬ 
stand A city needing a market house and wishing to 
save Interest, agreed to pay for the labor and material 
by Issuing Its promises to pay without interest, and 
by agreement of Its peoiile to accept those promises as 
money until the taxes and rental receipts could redeem 
them It worked. The iK'iqile gained and only the 
mqney b'tidcrs lost. Another A maker of seasonable 
goods reqnlrlng skilled man 
bad not capital to oontlnne 
prodnclng during the dull 
season. The goods were 
safe security for a reasona¬ 
ble loan but ibe time had to 
lie longer tban 90 days and 
the thought that foreclos¬ 
ure would likely follow fail¬ 
ure to pay "on the day" pre¬ 
cluded a bank loan. 8o 
men skilled by a season of 
training, had to be laid off 
Their families suffered 
while they, with less cour¬ 
age tban before, sought an¬ 
other Job. Those remaining 
were also affected and their 
output decreased perhaps 00 
{HT cent. Overhead had to 
Iw redistributed with re¬ 
sultant Increased prices and 
lessened business. When the 
days came, that the goods 
ccmld be sold, then began a 
nudi to get and train more 
men and try to win bai* the position of a half year 
liefore. The struggle should have been to move for¬ 
ward from that advanced position. The final result 
was failure. The cause reported was "too Uttle capital." 
Workers, both bosses and men know this is no fancy 
(licture but is a couUnuous tragedy. Yet how easily 
remedied. If this maker could have applied to a 
government institution and received on presentation 
of ample security, such a loan aa be needed for such 
time as he desired, at 1 or 2 per cent Interest, be could 
have kefit his shop running, life men enthusiastic, busy 
and happy nnd all adding to the prosperity of the com¬ 
munity. When be aold bis good* he would have re¬ 
turned the borrowed money and It could have been 
canceled. 

Nor Is there any danger of Inflation by such a proc¬ 
ess. EvSby dollar loaned a producer puts for more 
tban Its value In goods on the market. Ev^y such loan 
would lie secured and redeemed by the borrower so 
Gtovenimeut credit would be benefited rather than In¬ 
jured. We hare learned that streets and roads should 
be free; and that the mnihi should be tuirrled at cost 
U Is time for us to learn that money Is even more e 
public u^tUty than, those things a^ should be so 
handled Uiat one having fixed wealth can oonvort a 
OKfe portion of It Into, liquid wealth for the benefit 
gU. Our only hope to avoid being swamped by tbe 
low wagu gnd i<tw exchange products of S)ur^ is to 
.give oer producers easy money at long time and low 
Intereet. We should do this before competltdcif tidte 
tbe markets of the world aw*y from os. 
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CoiTCspondence 

Hat adinn «t« not Miponitble ior Mtcment* made 
10 rtw eorretpondwioe coliunn. Anooyinoiw commu- 
nicatioM OfoBat be ooiMidered, but tbe namei oi cor- 
retpondcott wdl be withheld when «o deiired 


The Unit of Values 

To the Brtltpr of the Sciehtitic Ambbican • 

We iSive vaWouB units of measurements, welfthtg and 
eapaeltles. We are not satisfied with anythlni; short of 
perfection In these untt*. Tbe unit of leuath was for 
years a platinum bar and the scleutiflo and luisiness 
world 4ras eo careful of this unit that It was kept In 
an oaderfroulid vault In Paris and was lnai>ected only 
once In ton years We thluk this great (are juatlfted 
Our standard unit of values should also be put on a 
sclenttflc basis. The platluuin bar never vari(vl a 
fraction In length Should not our unit of value be 
Just as reliable 1 Fbed Nihabt 

Homedale, Idaho 

Millions and Billions 

To the Editor of the Sciyntific Amicrk ,vn 

An apiwal for the amendwl use of the word "hilllon ” 
In American Journals it Is commonly used to signify a 
thousand millions But that is nut its etymoloKiciil 
meaning. A million is the unit The second power Is 
a billion, tbe third a trillion, tlie foiirtli a (piudrillion, 
etc A billion is therefore a million millions. 

It is not necessary to qU(»stlon the right of auv per¬ 
sons to make the word mean wlint they ijlease, Imt 
to call a tliousaud millions n "billion' Is to nilsappro 
prlate a word which has already a contllctlng signiti 
cation It is therefore certiun to lead, as it Is already 
leading, to practical inconvenience In a recent noni 
her of the Scikntikk Amkbkan, the first article was a 
brliUant discussion of astronomical distances using the 
word for a million millions In the same number was 
au Important article on the lumber trade In wlileh the 
word meant a thousand millions Expi'rleuced readers 
soon grosp the Intended sense, but otliers must ta.> 
(julte at sea. 


If billion is used for a thouaand million, what word 
wlU you use for a million millions? 

Of course If "billion” is limited to Its correct mean¬ 
ing the language will be in need of a word to express 
a thousand millions That number is not in tbe 
•'mUlloD" but ill the "mil'' series It is the third 
iwiwer of a thousand, and the word “trille” or ‘tril” 
would lK‘ correct It Is respectfull} submitted foi eon 
sideration .) M Biukua.m) 

Johauuesburg, K A. 

[It iit'ema to vn c/iffrcip a gurittion i>[ umgr tchelher 
an Mr. Hxtckland »ag», (he mtlHon ox the ituxtixiand bn 
the “unlf ” In the former cate kin ilmm u correct, in 
the taiter the rveognized American image is justified 
He should thinJi it more logical to tahi as "untt” the 
first number ichwh requires pointing off of a “period" 
of three ciphers —Tuk Editob.] 

A War Memorial Suggestion 

To the Editor of tbe SrflgMTirK AiirauAN 

While rending your interesting illnstrnted article on 
the proposial bridge over the Hudhon itlver It oc¬ 
curred to me to siiggi'Ht • 

1 That It be callisl The Memorial Bridge, 

2 That the partition lietween the foot iinssongei* 
wav and tiie trolley truck lie made of lironze In tuldet 
form adeiinnte to rceenc tbe imun s of all of our Ini 
mortal dead who gave their IBes tor tlie welfare of 
biiiuiinity in the World War 

Each state and territory could he allotted to it the 
tablet spiKi' riMpilred to enroll its heroes 'I'lie en¬ 
semble to be under the direction of tlie bridge arcbitiat 
ICacli stale and territory could, under siieeltlcatlons, 
furnish its liihlct or tablets with the names of Its 
soldier and sailor dead ongraved therooii, of course In 
strict harmony with the general design of the memorial 
iirchltcels 

The advantages of this memorial scheme are many 

(n» The Niimo is so ample that tli(> dead coyild bine 
expresstsl tlieir divisional, regimental and company 
eouiiertions 

tb) Tills in(‘iuorlul would retiresent the iintlon s 
unity of effort made bv «ur soldiers and sailors In 
humanity's behalf 

(i) Their one greai iniriiose would Im> sol forth liv sx 
the oni' great inenioriiil r< 


\A) It would honor encli individually and yet, 

(e) It Would associate tliem forever as comrades In 
JaMKH SlIABON MA(„t'oy 

Yonkers, N Y 

Danger in Garage Pits 

'I’o tlie Editor of the Si ikni 11-ic Awfbk'an 

1 linve notleisl in your Issue. Ualed May 14, thui on 
jaige SPH there Is a lughly dangerous suggestion in 
regard to open pils for aiitomohile re|ialrlng In garages 
(lyving to the fact that gasoline vii|S)r is heavier tlian 
air, it uBvins seeks ii loyver level and collects in any 
pits and boles uvailahle, yy here ll awaits the lirst acci 
(leiital s|)iirk, (iirelesslv throyvii iiiatih, oi other (lame 
ExiHU'ience has shoyyn that the necessary aei hleiit to 
cause an extilosion always arrives sooner or later, and 
the use of gnragi' jilts has <oiihisjueiitly been jirolilhltcd 
In a mimher of cities, Inclndliig Neyv York City and 
Newark Belore this prohililtloii went Into eflisd one 
pit exiilosloii yyiis (aused hv the sliglit spuik struck 
between a wreiidi and a riislv nyit on yvlikh it was 
being used Tliese explosions aside froni their general 
hazard, almost iuevitahlv i(*suU in llie deatli of the 
mec>hani< yvho is in the pit at the time I trust you 
will jiluee tills danger before ymir reudeis with the 
same |iroinlnen<c giyeii tlie orlglliul artiele 

.New York W E Maii„M. 1KU 

Rifle Velocity 

lo the ICdTor of the '^iii-mimi AMniK an 
On imge -toil of tin- issue of .May 21, 1P21, In diseuss- 
mg the slur Belelguese, the slatdneut Is made that 
tin maviumiii ydoiily of the inodi'rii rilh- is 2.8(H) fiwit 
second '1 he yyritei of that iirlb le niav know some 
tiling .iliout iMipiilar asiroiioinv, nud, nu ideulally, ahont 
Betelgnesi', l>u( he knows nothing ahout modern rides 
What ahoiil the .Sayage holt ride of 11120, ;i,()00-2.")<)? 
What about tin' jiresenl I’ S Seryiee ridel What 
uhout maiiv otliers of Annrhuii and foreign make all 
evteedlng 2.801) feet per second' 

Courtlnnd, Cal W J AirxANUiiii 

I 7'A< uritei of the artuli in i/ucstton nave J,H00 foot- 
londs as a fair uioegi velotHii, not as a maximum 
loi ily —lilui lou ] 


R«d Ruat in Hot Water Pipes and the Cause 


A LI. hounekecpers are familiar wltlt the appearance 
k of red mat in hot water pita* but the aetiml (xiuse 
of this la not generally known A Boskhi profosaor 
rec'ently discussed this before the New England W’ator 
Works Association and stated that the common theory 
has been for many years tliat rust was fonned by the 
direct union of the oxygen and the air, water and air, 
but this Is now proved not to be the case. In order to 
form rust the Iron must actually go into solution in the 
water, be says. If oxygen is present it unites witli 
this dissolved Iron Siid separatee out as red rust. 
When the Iron dissolve's in water an egulvaleiit amount 
of hydrogen Is set free as gas and forms a protective 
coating on tbe iron, but if oxygen Is present in the 
water It unites with the hydrogen and the protection 
Is removed Where there Is a complete absence of 
oxygen In the water no appreciable c'orroslon will take 
place. The action of all the factors causing corrosion 
is accelerated by rise In temperatura; hence a hot- 
water supply system In which hot water fully charged 
with atmospheric oxygen Is constantly passing is a most 
vnlnersMe atrnctore. Since oxygen Is consumed in ttie 
formation of rust, It follow's that If water is held In 
contact with Iroij It wtU losp Its dissolved oxygen and 
become inactive. It Is on this prlpdple that "deactl- 
vlsers” hate been Introduced, In a Boston apartment 
honse with large central-beating equipment, the method 
adopted Was to pass the water from the street main into 
a imter where Us temperature was raised to lOO'F, 
It was then passed throhfh a storage tank cuntululng 
iron sheets that had'Wn dwtaically treated so as to 
cause rapid corrosion, and finally through a filter which 
prevented *he red rust fonned from passing Into the 
heating system. 

A N«w Dental Anestlietic 


A OOAL-TAR' chemical for the ellmlnstloD of all 
pain la detrCM suiglcol operations, simjde of ap- 
pUeiiAaa and suitable for repeated and unWersal use 
In atffhl snfgery. Is annonnoed by Dr. Joseph A. KWn 
of Jtak 

■pWa new ebaatoal is liquid in form, is applied on a 
pellet ift cotton to the gum or mucous membrane sur¬ 
rounding the tooUi to be snesthetlsed or into a cav¬ 
ity prior to axcatatlon where a tooth is to be filled or 
treated. It pfoducaa complete local ansathesta in from 


two to eight iulliuti-4, and (‘limiiiateH all foi'IIng for 
from one to alx houra 

Dr Klein has eMracti'd teeth and imiIjim jialnlessly 
by the use of this ebcmhal Its effi'i't la entirely local, 
HO it may be applied with |>erf«H-t snfctv, rcgardlesK 
of tbe patient's age or general physical condition, and 
It Is i)artl('ularly valuable us au uucstbetie in the c\ 
traction of ehlldreu’s teeth It leaves no dlsagreealile 
after-effeet, l)ut beennse of Its long jierloU of aetivitv 
glvi'S the nervous svstem ample time to reeovor from 
the shook of operation before the iiervi's In the area 
of operation regain their normal feeling or uellvlty 

Pi^er Salvaging in tke St Louis Public 
Schotds 

T he excellent work done by the imhilc schools of 
Bt Louis In salvaging waste |>aiHT during the 
school year 191D-20 was descrtlied liy former Seeretarv 
of Oomroerce Alexander In Commerce Reports That 
this campaign was not only being siistalrK'd during the 
past year, but was actsunplishing reiiiurkalile results, 
is evidenced In the following data furnlshwl by the 
assistant superintendent of schools for St Louis on 
Novwnlier 22, 1*20: 

I’uptls In the St. Isiuls public sclasds eolliK-ted and 
brought to school 494,181 pounds of waste paper 
during the fltwt quarter which ended recently This 
amount represents an average contributnui of 4.91 
pounds for each of the 100,000 children now attending 
the public schools If the rate esiuhllBli'd during the 
first quarter is maintained for the b.ilunee of the year, 
approximately 2,000.000 lbs, of pajH'r will be mUvagod 
During the week of October 17 22 more than a.l 
tons of old newSimpers and magazines were collected 
by 100,000 pupils In 188 puUlc selnsds, according to 
Stephen M Wagner, chairman of the public achool 
thrift committee This amount is the largest collected 
during any one week since tbe waste-paiier-savlug move- 
msnt started In the etJiools several .years ago, and 
reptesents a value of $1,211.40 at present prices paid 
for waste paper. Heeelpto for the year are expected 
to exceed -gtbatly those of last year, when a net profit 
of $17J106 waa realised from the sale of 858 tona. 

A 8-ton automobile truck has been purchased by the 
association to take care of the Increased paper collec¬ 
tions This will rcn'ilace a 2>A-ton truck, which has 
been found Inadequate for the buainess^ 


Saving inijicr haw beeoiiic a regular jiart of a well- 
idniiiied hvsteiii of I'llin alioii for thrift in the St Louis 
puMU schiMilw, and tin' dilldren arc^ taught that a great 
inanv thing', tliat lieretofore were tlirown away can 
be uiadv use of and lie of n'al value Tile proceeds 
of this work are enniited lo the Teachers’ Benevolent 
.tnnulty Assoi latloii, an organization of teachers 
formed for the jinrjsise of aiding those who retirt' 
after long service and of relieving members tempera 
rlly in nei'd 

Fire Proofing Wood 

T he Teclinieal Notes of the Forest T'roducts Labora¬ 
tory report somi* jirogress In the preparation of fire 
retarding iialiils as tbe most jiraetical means of making 
small amounts of wissl somewhat fire resistant. Older 
methods of impregnating the wood with ebemlcals un¬ 
der jirt'Bsnn' or means of keejilng It moist are usually 
loo expensive for small projects although they are 
more effective It is inlerestiug to find that the ordi¬ 
nary wiilte w'Hsli or ealelmlne Inis proved to be as 
siitisfnvdory as any other type of paint A COat of 
ealeimlne will not prevent the burning of the wood 
if exposed eoiitliiuously to great beat but It does ma- 
teriiillv decrease tin' danger of a blaze spreading from 
sjiarks, cigarettes, mid oilier sinaU sources of fire 
(tablmine Is naturally iiest suited to Inside uses For 
outside work tbe Laboratorv has developed a coat 
wlilcU consists of zinc borate and chrome green ground 
in linseed oil This jialnl after three years of exposure 
to tbe weather lias rtitained its fire resisting properties. 

Transmutation of Elements 

D u CHAULf:s BENSON DAVIS of New York City 
claims In a jmiiei which be lias jirepared and sub¬ 
mitted to Kuglnc'erlng Eoundatlon, tliat he can make 
and lias made some of the chemual elements, such as 
gold, silver, jilatlnum and cojijH'r by transmutation of 
a (-omuion element lie bus shown samples of the 
metals be claims Ui have made lo uiombers of tbe Engl- 
uiH'ring Foundation In Now York t'lty, and bus n'- 
(juested that Insly to Investigate bis claims and hla 
methods. Dr Iiuvls is a reputable chemist, a member 
of the Soelelv of Ohemlcal Industry, a Fellow of the 
British Oheninal Society, and an honorary member of 
the 8octet(' AcBdi^niiqne d’Hlstolre Inlernstlonalc He 
Is the auUior of several paiairs which have tieen pub- 
Uabed in diemlcal journuls 
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The Craters of the Moon 

Possible Light on Their Origin from Experiments with Airplane Bombs at Langley Field 
By J. F. Springer 


siirfui f of tiH'carlh It 
haw iMH'li held pretty | 

jteiiernll.y that depres 
glons of thin description 
oil the lunar surface arc 

renlly the result of ycUaiiic action Hut mon* recently 
a rival hyiiothesis lias arisen la aceiirdance with it, 
the erater like foriimttons are the result of the tni 
pact and penetration of meteoric (sidles Which is 
the true hypotliesiH, If wo exclude further ulterriallvos? 
'J'he present niticle Kives (('rtnlii reisuit evldeiu'o in 
favor of the meteorle hypothesis this evldeiiee hav- 
iiiK IsH'ii lirouKht fonvard In ^In| Herliert E Ives 
late of {he Aviation Service This evidmus' is the 
result of ex|H‘rlmeiits carried out for inilitiirj pur 
poses on Lanitley Field The effort of Uic mlUtarv 
authorities was dliected to Hie [lurpose of KettiiiK 
definite and rellahlc infomiatlon of tlie effecl of (lro\)- 
pliiS bombs from nlrplaiies I’liolographs shown liere- 
wlth disclose liomh-foinird depressliais markedh like 
those found on tlie mism It is (liouitht that the depres¬ 
sions made on l-unjsley Field are oi eMeptlonal vulno 
because of their coiisidenilde sire, oiitniiikiiii; in this 
respect other exiMTiineids previously carried out witli 
the view' of noting the efrocts of impact Thus, the de¬ 
pressions on l^aiiRlej I'ield run mi to craters of such 
sl7,e as to require for BpanniiiR the oiK'nlnR a line df 
20 men with hands Joined Of course, tlie lunar 
craters run up to much greater sizes 'I'eii, twenty and 
even sixty miles represent (liumoters of aitual de 



bomb crater so large that it took twenty men to span It 


prcsslons on the surface of the moon The earlier ex- 
IKwImenta may be suitably classed as latiorntory, in 
(ontrast to the results prodniisl on Langley Field 

That there has la'cii iiml [M-rhaps Is still volcanic ac¬ 
tivity on the moon may he supported hj certain fails 
The name I'lato has been given to a very large Umar 
crater tk) miles In diameter The floor Is a plain on 
which arc scattered a considerable immlsT of small 
conical piles Some of these have a diameter of only 

II few hundred f<>et, others of ns imuli ns a mile 
British astronomers miipiKsl the < rater floor shortly 
aftei the tUwe of our (’Ivil War, thus necurately lo- 
lilting 3rt of the eones About IKK! four British 
Hstronomers worked out another map showing SK. and 
In 18ft2, I’rof W H I’hkerliig made a map on which 
•42 were located A i onipiirison of the three maps 
shows that only four eones are eomiuop to all Chiingi's 

III hrillianey and complete dlsapis'iinitiei s were dis¬ 
closed by Professor Pt< kering s studies in 4S92 A1 
together, there Is pretty goisl evidence that Plato was 
by no means Inactive In the ikthkI lrt7O-1802 

A representative lunar cniter will have Us floor at 
a lower level than the land of the neighborhood This 
(oiitrasts with terrestrial craters In general Often B 
lunar crater will disidose no eentral peak and the 


. . . — ■ - 7'. amount of matertal In 

'' “ ‘ the surrounding ridge Is 

less than with us. How¬ 
ever, Professor Picker¬ 
ing flndsi that Jlawai 
lan craters approximate 
more or less closely 
those of the moon 
Kllaueu and 'Mounu 
Loa, both «m the Island 
of Hawaii, have crater 
floors of Considerable 
size from which rliie 
circular enveloping 
cliffs varying from 000 
1 to 1,000 feet in height 
There are no very tall 
volcanic cones on them 
Those and other tmlnts 
create a conaiderable 
list of resemblances to lunar craters The crater 
floors are, however, higher than the neighboring sea 
level But Professor Pickering <‘alls attention to the 
tart that the exterior sides of these volcanoes slope 
so gently that If many such mountain forms were 
grouisHl together, the general surface would be de¬ 
cidedly higher than the crater floors As to slae. the 
two or three mile* of diameter of the Hawaiian craters 
are verv much smaller than numenius, very numerous, 
diametrical measurements across the lunar craters. 
However, if allowance Ik* made for the difference In 
gravitation. It Is permissible to expect the moon’s 
craters to have about six times the diametrical alze of 
those on the earth The “two or three miles" then 
becomes In effect twelve or eighteen miles Even so, 
We are short of such big craters as Plato However, 
there are on the surface of the earth three craters 
having a diameter of altout ttfteen miles One Is lo- 
eatevl In northern Kamchatka, another Is Mt, Asosan 
in the Japanese Island of Kiushlu, and the third Is 
Lake Homhon and its surroundings on the Island of 
Luzon, Philippines Altogether a formidable array of 
evidence may be piled up la favor of the volcanic ori¬ 
gin of the (raters on the moon 
As far hack as 187S, the astronomer Proctor siig- 


Lafti Large boenb erster, sbcsrlag osntrsi elevation and ndiating itrealu Uks Oopmiisas, mad iwsriapplDg ataters f tra ag ty toggaithri of Thasphlhu aag OrtUm, Sttkti iMgi State wtih fM 
eentral phine, nnsikr oM wKh eentral peak, vary like scene of tba moon's mcniatsdiu 
Impact craters from Texas that closely resemble tiie Ug pits obserrad on the sorfsee of the mesa 
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treated the metoorlc.thwry, The objection haa been 
raised to this conception that meteors of sufflcleiit alae 
that woultf approach the moon at rates of siimi com¬ 
parable with those of the planets would do too much 
The planetary bfKllcs move, U must be confesswl, at 
Bome speed. Thus, the orbital rate of the earth Is In 
the neighborhood of 18 6 miles a second, A big meteor 
coming In on the mmm at a terrific speed would, by 
its Impact and sudden stoppage, melt Itself, niiy crater 
walls that might form, and even a ring of the eur- 
rounding country If the meteor struck oblbiuely, the 
crater—allowing that a p^^rmaneut otu‘ would be 
formed—would not be circular but of iin elongated 
form. But the lunar craters show a general perversity 
in adopting for tbcmflblvps the form of a drcle How¬ 
ever, H we are to regard the moon us originally de¬ 
rived from ^he earth In the form of fragments, then 
these objections may be prelty well removed In the 


of the big fellows on the moon There Is the big clr- 
cnlar depression with the surrounding ridge The 
comparatively fiat floor discloses several peaks rising 
from Its surfee In the neighborhood of Ooiienilcus 
are several emaller craters. llliiNtrutive of depressions 
with and without a central peak Arehlmedes and 
I’lato are two other big lunar craters They also have 
flat flora with surrovuiding rings A eompnnsoii of 
these three craters with the euvllles fortiKsI h\ Im¬ 
pact on 1 niigley Tleld will show similar features VVe 
have the elreular depreHsloii niid the rlng-llke ridge 
One of the crater floors shows what apjienr to he small 
lK>nk8 The eatise of the formation of these jieaks innv 
perhaps be attributed to some sort ot a rebound Lead 
bullets fired at n lead surface resulted In sui b peaks, In 
ct‘rtaln instances, at least. It seems that an earl.v ob 
jectlon to the meteoric byiiothegis centered on the dill! 
culty hi W'elng how on Impact woold piodiice the 


nation If thaj are the results of Initial (ompresHloii 
followed by release one wonders what conibiiuitioii of 
(IministHnces brings about conwntratlons ol ibis re 
lease al various points and partlciilarh at the center 
of the main region of Impact If tlie meteoric fai’c pre¬ 
sented cavities, the peaks could he explained aftei the 
manner of the surrounding ridge Hot whv a (eiitnil 
jieak'' The dropping of ghilmles of water upon thin 
mud, liowevei, did in lint prodine lases of a issik In 
the centers of ihe di'preMslons so that, 11 would 
s<s‘m. Impacts iniiy produce central peaks whelher we 
uiulerstiiad the protess or not 

An ohji-cthai lias hicii hrought against the liniiact 
h.vpothesis whicli enleis iiiioii the plivsical proiieily of 
plaslhil.v Al ordiiiarv Icmpernliiies, Iheic aic mi 
mcious HuhstQiices wjilch will bend and otherwise de¬ 
form upon Ihe slow' Hii[ilicatiori of physical forces, 
wlilih will iievei tlu less fiacliiie or criimhle If the 



Two Viewa, one of the moon’s northern limb and the other of « *naller region, showing crater* that could very well have been produced by impact 


first place, tlie friurmente falling on to the general mass 
would not be moving relatively to that mass with nuy 
thing like the rapidity of planetary bodies The ex- 
euwrire amount of heat ni>on Impact and stoppage Is 
thus eliminated. Further, It seems that these frag¬ 
ments falling In on the central mass would direct their 
motloiiB towartl Us center, and would consequently 
create circular depreasloris. 

One tuveetlgatcir (Gilbert) dropped globules of water 
on to the aurfAC# of thin mud and produced craters 
with enveloplBg walls and sometimes with central 
peaks. Dr. Blgdow of Boston fired pistol bullets Into 
plastar ot pgrls while It was hardening and Mr. R. S. 
Toner bouAiirded a cla.v surface with balls of the 
same materUl. Soma of these clay craters turned out 
to be ^ite similBr to those on the moon. 

Now we have MaJ. Ives and his craters of consid¬ 
erable sice formed on Langley Field. He directs our 
attention to OopNUlcua, among others. This Is one 


small peaks These have now been inoduced bv drop¬ 
ping water, lend bullets, clay pimjeetlles. and, Inst ot all, 
mllltnr) bombs. IVliPtlier, In the Inst iiise they urc 
due to materleF which was at first ejected from the 
depression but whlcti later fell back, is not easy to say. 

When a tmi)r.l( or similar Instrument Is foreed to 
make an Iiid«W«tlon In a metallic surface, a ridge 
forms all round the hole nils Is doubtless explleable 
upon the gensi^ basin of the Impenetrability of matter 
The material forced in must cause other material to 
move, even after one makes allowance for a measure of 
compression X-he locus of least resistance la the re- 
gloti aurrotnrdfitg tho punch and lying close up to It 
Upon tho hypothwls of the formation of the lunar crat¬ 
er* by meteoric Impact, the surrounding ridges are 
dotihtleas to l>e explained along the lines employed In 
giving a reason for the ridge around the punch 

The formation of the tieaks under the Impact hy¬ 
pothesis would seem to be not so very easy of expla¬ 


turiH' Is npplUsl (pilckl.v Tims, n long nxi of glass, if 
supportiMl 111 a hiirizoiitiil position al the two cuds, will 
bend under Its own weight with the ]inssnge of lime 
In the course of n year or two, even this brittle mn- 
terial will have undeigone a very considerable deflec¬ 
tion without fraetiire Doubtless, almost anj of the 
usual materials mav be made to “liow" If the com¬ 
pelling forces act slowl.v enough , and it is probably just 
ns true geneialh that the siieed of action may Ih> in 
creaseil, provided tlie temperature Is properly raised 
Now n metpoi striking Is not u slow foree nnd one is 
accordingly to expisd frin tures and crumblliig effi'cts 
rather than n How On the otlier hand, it generates 
heat by the transformation of the physical motion 
through tho Impncl It may very well be then that 
the motion and the temperature may be sufflelcntly 
relatevl to account for the ridges, depressions and 
peaks on the lunar surface Besides, may not there 
(Conthiucft on pope J.'JP) 
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Cacti and Their Uses 

A Discussion of This Interesting Family and Some of the Things It Is Good For 
By Dr. William A. Murrill, New York Botanical Garden 

Photugraplut by courtesy of the Untted Sutes Nations! Museum 



A doM'rl IS not necesNarily a monotonous waste 


I 'l' Ib (‘Btiinn((‘<l timt llicrt' are three l)lll»iin m res of 
(li'W'rt ItiiiU tn the world, and, if thes6 iiiinttra<'tive 
and niipriHluellve wnstew are e\er to “hloHsoin like the 
roue," It will he the cHctl nr pliintB ulmllarly adopted 
to desert conditions that will furnish the (lowers 
Desert jdants ware like other plants oinv, hut the rital 
newRHlt,v for proservluji moisture Krtidually wrought a 
wonderful change in their npiiuaraiice and structure 
Feu of the etieti now have ntiv conspicuous leaves, 
their place being taken l)y flattened joints, or pads, 
which are modlfliHl portions of the stem, and even the 
sap has boeonu' mucilaginous or milky, preventing the 
loss of water to the hot, drj air by whleh those plants 
are continually surrounded Splhos of various shapes 
and slaes serve to protect them against grazing animals 
that are often killed when driven hy hunger and thirst 
to devour these plants in sjilte of their sjilneM The few 
forms of spineless cacti that o< tnir in the wild state 
always frequent roiky hslgcs and other situations 


that are InuceeMSlble to most anlmala, if not to nil 

'I'he numlwr of gpocleB of encU recognized Is large, 
umouiitiug to alMiut one thousand, and half of these aie 
foiuiil In Mexico, They var\ from tiny plants no hlggei 
limn one's finger to trees sixty feet m height, present 
mg all manner of qnet'i nml interesting shafies and fui- 
iiiBhlng the botanint with no end of knotty prolilems 
l.'xtciisive «illectlons of Iliing plants may lie seen 
under glass at the New t ork Botanical Garden, the 
Department of Agrionltiin' In tVashlngton, and the 
MiBNOiirl Botanical Garden in St 1-onls, while others 
In the open are to lie found at Utverslde, Callfomlii, 
I neson. Arizona, Mesllla Piirk, New MexU-o; I.nredo, 
Texas , Miami, Florida , and elsew here 

raetna plants ore ri'rtiuiih not ornamental In the 
orillnnry stmse, hut bea\iti 1 h relalivo A forest of 
giant <-nctUB treea stretdilng mile after mile In the 
ilew'rt with nothtng to ri\nl them may be dwldedly 
attractive In Mexico the cai tns ornaments the nntlon- 
al banner and Is stamiied on many of the older coins, 
w hlle in Arizona and ^e^^ .Mexico It has Iksui selecteii 
.ih the state Hower. 

I'lie cactus family is noted for the inngnlflcence of Its 
IloWers, which are usuolh large, often fragrant, wlde- 
syirimdlng or tubular, diurnal or nocturnal, evnnesceut 
oi iHWKisteat. and vary In mlor fiom white, yellow, or 
oruiigu to roNe-coloreti. deep red, or purple The ealyx 
iind tsirolla ore not distlin t Imt the nnroeroun stameus 
111 the center are often dlflerentlv colored and lend tin 
added <‘hanu to the /loner The fruit is often lirll 
liniitly colored, highly oniumcntal as well as UM'ful, 
and lasts fur a tong time 

The cnctns plant has liidlrectl.v added mneh to ilie 
attractiveness of eertulii inaimfucturtsl gorments by 
BU]iporting the cochineal iiiMect, from which the famons 
cochineal dye is made This mseel is curs on a siiecles 
of OpuDtia, Uie cochineal tig. and Ub near relatives, 
along with other mites and scale-bisects, hut it Is so 
minute and dltficult to (llstlngnish with the unsldcd 
eye that It was long thought to ls> the seed or bloom 
of the plant Itself I.eeuyyciihiiek, Id 1708, discovered 
that It was the female of an Insect (Ooecuc Cacti), 
which never moved from a cvrtalh spot on the caetus, 
the male being the active member of the family but 
colorless and therefore useless These insects are har¬ 
vested three times during the dry season, being swept 
from the cacti Into wide mouthed liags with stiff 
hrushas and killed In liolllng water or hot ovens, after 
which tliey are dried In the sun and put up In small 
packages for the market In this thoitnighly dried ciin- 
dltion 70,000 Insects are required to make a iKiund. 

The ornamental value of cacti, although Important, 
is not uppermost In the mind of the average iubabitant 
of arid regions The trunks funilsh him materia) for 



The splendid flower of Hellocerens Mallhami 


houses, corrals, firewood, etc, and^ when planted close 
together they form hedges that are lasting and Im- 
liertlous It Is here behind a shield of thorns that the 
little cactus-wren finds a refuge from hawks where 
she can build her nest and rear her yonng In safety 

The cactus trunk Is composed of a woody axis, op 
skeleton, surrounded by pulp. From this skaletoa 
table legs, chairs, napkin rings, canes, veneeHstg, etc, 
are made The spines also are useful, fiereliig as 
needles, toothpicks and pins for mending lealther or 
doth, ttome are curved and supply ready-made fish 
htxAs, while the straight ones are bound to tUvers 
of bone to form very efficient barbs. One species of 
(wetUB liears fruits tliat resemble great oheatDut burg, 
snd these have hoeu used by the Indians for ages as 
hair brushes, 

The pulpy parts of the stems and fruits are highly 
luluable as food both for man and beast The young 
{Ctmtlnaed <tn page 489) 



Leitt The m««eal button, or peyote. In flower Center: A epeetee of Opontts from. Kanms. RisMiA nttisr sarioos i Ss sli s of ICsUasosSknt loaad tn Msaiss 
Several cacti of widely differing typga 
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A Mowy-Sarer, in 
Leeomotive Repair M 

E VEBT iteaki uX- 
mottve carrle* from 
four to twenty-olitht 
bearing boxes for the 
trade and d r i t 1 a g 
wheels. Each of these 
boxes baa a hnbliner—a 
metal disk protecting 
the driving box from 
. the friction of the wheel 
hob. This boMlner is 
ordittarily cast on fgom 

Itabbltt metal, by moauH ' - 

of am operation that la i«f*i The old method, ehowini how much metal wee «utod. Etflfct* A hubllncr catt on the bo* by the new pro. 

dDhcult and dangerona <ii»ft«»embied bcn.'Hih 

for the maebintet and The new outfit for casting locomotive hublinera nt great aavin" of men and me 

inordinately costly to 

the raliroad. The mnchlulat has to raise the la-aring bllltU-H of phoiographic reprodo. tloa from tviM>\vrltteii written < 
box with a chain hoist and put It in a fire pot, where eoj.y aa an nlfei native for typewt mtiterial. and he title line 
It must remain half an hour before Itecomlns hot baa wrUlen Mvernl articles cx|)lninni): hia ideas, and one mini 
e«0«gh. When It attains this point It Is again hoisted e\en Rone ho far as to Indtiee the (’eatnry dlitloiiaix (o tvpennfi 
.out of the Are and put on the floor, where _ 

a workman builds a wall Inside and nut |UUmilUlllimilHimillllllHHUmilnm'nmWMliniitniiiiiynt»t v 

of Are clay, large enough to cant on a W f , 

twtelnch liner. After some Ave hours the B SCIENTIFIC rtMEClCrtN pi _ fl ) 

::::,UT„.r;s^r.ri,rHeI seiEnTiFic ninERiefiii ii'oicfiTiliorilii^ii 

babbitt is shaved off to the proiier thick- B 

I sgientifig f=) 

which lie there, making ueeesHur.v a wepa- B 

^ I KSGIEOTIFIC RMERICROffl 

and sluiple, since a second besting renderN ffi j 

it second doss metal. After this iilanliig B A A-' CA • A 

.‘sroiiThririrEe^Tri I i 2 ^Sx^j^iITcmwicr^ 3 4" 

drilled for assemhllng It on the engine- fl - - _ ,— __ 

a dlfflcuit task, and one luvarlahly result- B -X || /_ 4-J ^ {/iL , -\ -X 

IT^dieniTilLOTfm^iGan + 

ISSSCIENTIFICSS 

hubllner within an hour and a half No B 

beating, soldering or flrccluylng la re- B f—a / -1 f-\ /“i | ■ | i-1 rn J - / -1 PI PH 

quired. The lubricating holes are cast B H /Zl .V, Up r?< 1 ^ H 

|y(j^[Ml^UijUlE>lj^Lwy 

the point where it is taken from the whe<>l, B 

so there Is no chain-hoistmg or other mov iHmm iB in i nujnmmimnHiirttnniimnmimmmmHmn i m i 

Ing of the work about. Although cast <ni _ 

rhn mitl Knw ttrlthont sniilerinff the la- . fcX IsttSTi, srnaasnU snd borders sbssts. All typing proossdsd fro» left to 

the cold box without sold* ring, tno la __ ^ lllustrstlon wars right. There wee no peneork, .hi ting out 

vnntor guarantees that the liner will not 1 produced l« typeerltlM the oh»r- or soldering or ■ortlelng. »o guiding de- 

<H>me off. He points out that when east JL Mtsv* 'l-^i^r/IAf - vice was used, a^ thare .aa no thlf ting 

this way the liner has a “Hkln," wllWh L__l Otnar. Tha oallltyplo out- Th* original alto Of^hia oallltyped 

is nftt the case where It has to Ite shavt'd llaaals took the place of as aany dlspen- illustration .aa 8 1^ by 7 loohea. All 
/.W- tho rw>rlrwt of renpwnl lipcnmea n year ebsraotara on the ueohlne. Ordinary originals oan be either photpgraphloally 

oIT, the iKtrlod or renewal pecomes a year record ribbon .ee used, no oarbon enlarged orroduoad to Bleroaooplo print. 

Instead of six months 

The appnratns by which all this Im- A sample of what can be done with a typewriter equipped with a few 

provament Is attained is simple enough. special keys 

Our photograph shows It after It has Iteen 

taken down off the completed liner, which Is seen as recognlke the name, callltypy. which ho hiia glton to imnu'diat 




.b letters, omaaente and border# abeets. All typing prooaadad fro» left to 

T in the abore illustration ware rtgbt. There wee no peneork, .hi ting out 
preduoed by typesrltlng the ohar- or aoldarlng or aortlalng. So guiding de- 
aotara ') J ^ T / I aloe .a. uaad, and thare .ee no shifting 

nationally end to~ond or o.er or ralnaartlon of the peper. 
each otbar. Tha oallltyplo out- Tha original alee of thla oallltyped 

llnaals took tbs place of as aany dlspen- illustration .aa 8 1/B by 7 Inohes. All 
asbi# etaraoCars oo the nsohlna. Ordinary original, oan be either photograpbloally 
blaok record ribbon .ee used, no oarbon enlarged orraduoad to Bleroaooplo print. 


Mllltitich lliul 111 
(itpilul Ictlcrs ( 
..f HllclitK (lin-cr 


pill ll( 111 ir CM'Misc III the iiiingmulloii 
nine Hiiili (hnriictcrs eii the uiachlrie 
ulildi \*e lire using lU the moment, 
rheten one It so hiippeiis ihiil prcxluced 
P'l per is'Mf of our enieiKeiieV Is.sucR of 
UlUl He 1ms repluied Ihi'se weven dis- 
peiiMihles \M|h se\eii iirhlniirt slgilH—a 
siiiipl* (urved hue in four positions, an 
upright of oidlimiy type IliKkiicHs and 
one of Kolld hlio k luuili thiekei, nnd n 
iliuRoiiiil Hue Hlopliig hiiikWHrd THklng 
these Helen iii < oiijiilK tion with the onll- 
iim V h\|iheii diish imd diiigotml fraction 
hiir, he is iihle to eseeute a large variety 
of orimiueufiil lettelliig 'l'h(> Heries* of 
Si II,Mini Ami-ku \s tilles wliii-h he has 
turned out hear ample ttUneHS to this, and 
II caieful evnmiimtioii of these will make 
It dear that Ml Ilaeket. W Justified In his 
daliii thill he has done no rdoiichlng or 
bloikliig out, mill ill fact no trick work 
wliiiluMT ,so far as the handling of the 
inaclihii* Is eoiieerueil, this copy Is evl 
deritl* Ntraight Ivpewilflng and the possi- 
hllitles an* douhtless isiiisiderahly wider 
than thiH partimiliir grouj) of examples 


A Weather-Proof Skylight VentUator 

S OMlC'l'IIJN'ti illfrcrent In Hkjllghts la 
the Hiihjei t of the ai eompanylng draw- 
iiigH—iiothiiig IchH, in fact, than a 


taken down off the completed liner, which Is seen as recognlxe the name, lallltypy, wlileh ho hiia glion to imnnsJiately Nelf-opcti 

oast on the box. It will be at once undersiocKl how the his system He iMildly takes the hull by the horns in This control may he 

pattern is clamped to the Iwi-kplece, and the latter the matter of tjiK^wrlttcn text, and Insists that the the skjllght open as 

turned over and clamped to the end of the ho\, pre- only reason for having the lines conn ont with eieii lumcs from tire, it in 

llmlnary to the costing ^ ^ ^___ 

used with the single 
ba^-plece to produce ' 

model. 

a^iMttall, x^en y 

the edltoridl typewriters 

kept tha Sotximnc R [ 

AusaicAx in the ring' ' ,y, s 

white moat of our con- 
temporartek nw 

i>eo«ted becadM of the w'lSV 

conuraattora’ aad press- 

m«|i’B atrilte, none of f‘ 

our raaftevs m* more 

ha« for S^ Jteore been ^ -i.,, ami means for controlling It 

intersatod In ttis posol- Tlw antoinatte Tcntilattng okyUght, UKiwinc hn * ook pen. 


D the siihjei t of the ai eompanylng draw- 
iigH—nothing li'hs, in fact, than a 
<k\light the entire area of whieh reinalns 
ivallahlc for Mmillatlon during any ordl- 
mry rain or snow storm The skylight Is 
elf-openlng when the toiitrol is reli'uHcd 
nay he hj hnnd , or if it is desired Ihnt 
pen as a meana of relciise of smoke and 
■e, it inaj iie heiil in closisl position hy a 



The evplanation that 
tlie new venliinfor is 
designed largely for use 
in ttii'ulcrs explains 
what miglit otherwise 
he somewhat of a pux- 
zle—w liv it is desired to 


The coiistniction is 
such tlmt till' ilevice can 
lie used ns a Icnii-to ven¬ 
tilator and skyllghi, or 
lilacisl In any otlier w ay 
When closetl, one sash 
overlaps tile next hy 
Ke\eral Inchc.s, with a 
nosing nt the top of the 
under sasli to keep out 
niiv water that might 
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Colorado’s Cloud-Burst 

Some of the Causes and Results of the Pueblo Flood 


T mo floDil rnviicrd eastern Colorado beglnninK 

on tlio aneriioori of Siitiinjny, June 4tlt, is of cou- 
sUlerable liiteioNt froui tlie HcientiHc viewpoint The 
daiuHue (lone, liolli to life and to inopert.V, was not ho 
lieu\v as Ini', Ijeen doin' liT othei lloodH The Johns 
town (ll^aster tlint (out U,2d9 lives will hardly be 
■(tiiiMli'd hv tile Colorado floods , certainly no such toll 
as the tl(MH) klllisl lij the (lalveston hnrrh'nne will In 
the {iiesi'iit liiHtalne be evaeted The proiterty Iohh will 
not Iea(li the flaiire of attained b\ the 

.Miami Hood of llli:i--])robably the most eosllv freak 
of the weather, so far as dollars and cents go. ever 
exiM'rlenced in this ('ountry 

\et the Colorado flood of IDJl will perhaps take front 
rank in disaHters strktly eoinpnruble to It In cause 
The l>a\lon eatustroplm was haidly an ''accident" at 
all—It was merely the annual rise always to be looked 
for in the Mississippi and Us varions trlhutnrles, made 
hlRlier than ever Imfoi'e hy a Comhinathm of dreum- 
Htantes The Johnstown flood was directly due to 
human failure—the water that encnlfed the eltv was 
not that of a sudden sti'mi or of a natural inerease in 
the rt\er, hut slmplv that stored in the hlg dam when 
this broke And the (iaiveston disaster was entirely 
<lllTerenl from all tin* others mentioned In that It was 
not the scsinel of an oc cr-linrdeinsl river at all, but 
was due to no other eaiiKe than the piling up upon the 
shore of the waters from 
tbo (liilf of Mexico, urged 
landward by continued high 
winds 

The water that descended 
niKUi I'ueblo with so little 
warning, on the other hand, 

•waH neither a aeasonal 
freshet nor prlmarll.N the 
store from liehlnd a broken 
dam To a degree seldom 
If ever tieforc atiproached 
hy a destructive flood it was 
entirely the pioct'eds of a 
single vlident downiiour of 
Tain The cloud-burst Is 
not a common plietiomcnon 
— It oiciirs from time to 
time, and from place to 
plaee The weather man 
knows very well what it is, 
hut win it Is he has not jet 
hes'u able to stale to his 
eomiilete salistaclbin It Is 
dlstlngiilhlii'd from (vclone, 
torando, hurrhniie, etc, h\ 

fh(' tiirt Ih.il the onlNlandJng 
feature is prccljiltatloa 
r a I li ('r than wind We 
miij have a perfedlv goisl 
eloiid-hiit st with iirtKticalls 
no wind - at least w 1th 
priKthnllv no surfine wind 
The name appears to he 
ji relic of till tlmi' wlii'ii the 
clouds were thoughl to he 
mori' or less snbsiantml and coniliimais masses of 
water siispended as ^lKh, In hulk over the earth, and 
when If was then fore possihle to regard the sndden 
delugi' of water iis ac Inalh resulting from the "Imrst- 
ing" of hill li a mass—pn-snmahlv much as a tire hursts 
when if blows oiit '1 hc^c violent slorins are local— ho 
ranch so that thi'V can often he snilli leiitlj placeil bv 
reference to a single town 'I he i hief dlflliultj in ac¬ 
counting for them lies In the Inct that a groat deal 
more water is iir> i ipilntod In them than It would bo 
IKissilde for the entire atiuosplieic uhove their (lolut of 
siccnrrenre lo hold, cviii at the iiolnt of iilisolute satura¬ 
tion .Molstnre-ladcn iiirreiitN must therefore be 
brought In from other louilltles, and the HUildeniieSH 
and violenee of the tvpbal cloud-hiiist suggests that 
si'verHl such eurrcnls are reipiireil It also appears 
prolmlile that the conditions for a iloud tmrst Involve 
an ahnorinnll,v high tomiicriitiire altitnde grailleu', so 
that a comparntlvch slight rise id’ the ali will result 
in a heavy drop in tcmperalure and hence In the amount 
of wafer thill the air can contain In any ivent, it Is 
clear that the clond-liurst involves the Inviiig down, 
ali at imi'e and In one plais', of nndsture taken ui> by 
the air over a large area anil a i onsnleruhle time 

One who has not actuallv wilnessed one of these af¬ 
fairs can have little conception of the violence with 
which It inlns. "The skies opened" and “the rain 
came In sheets" are but feeble efforts at description. 


It Is aeUlom that accurnie mensureiuout of these tor¬ 
rential dowiiiHiurs can be made Mevertheless, the gen¬ 
eral statement Is offered by Oeneral Oreely, the ex¬ 
plorer and meteorologist, tliat while two and one-half 
Inches In ll-t liimia eouslltiiieH an cxeeptlimnlly heavy 
rainfall, the eloiui-liurst attiiiiiB a rate of precipitation 
of from live to eighteen Inihes of water per hour In a 
word, a week h hard rain falls all at once 

There arc' two fuetors whiih, given a cloud-lmrst, di*- 
termine the degree of dnnmge The water Is there. It 
must be dlsposcsl of It iiiav be iibsorbi'd by the ground, 
ami It mav lun off - otbi r alternative there Is not The 
absorption deiauidB upon the iharaeter of the soil To 
be sure, under sueU a hmnbnrdraeiit of water ns is 
offereil by a severv* elond burst, almost any soil might 
get saturnteil, bnt a tbhk surface kiyer of sandy or 
stoiiv soil passes water through to the lower strata 
with Hurprlslng swiftness, nml can take enre of a sur¬ 
prising propiirttim of the deluge A dense, ilajey cuver, 
im the other hand, possoMses very alight absorptive 
power to begin with, and as '■oim as this Is used the clay 
soil Is fliilslnsl—It passes the water down through the 
ground with extreme slowness ICveryhislv has seen 
soil of this cliaraeler, so Inipervlouh to water that It 
doesn't even form mud, hut iillovvs the fluid to stand 
minh as It would on a com reto slah 

When the soli has absorhed wlint It eaii of a sudden 


liownpoiir, the rest has li> run off via the streams If 
these jsissess reusoiiahh high banks for a ismslderable 
distance below the imiiit of the i loud-burst all Is Well 
It is dltllcillt to Imagine for iiistaiiee, a destnutlve 
floisl ohaig the l>elnvviire Itivcr from fort Jervis to the 
Water (.!ai> Tlie siirfiue of the stream could rise ver- 
tlially twenty fc-ot or more with prai ticnlly no damage 
—even tlie river road Is higher above .‘the water than 
that, and the houses nml villages are higher yet Oxie 
would as soon expect the ('olorndo to overflow the banks 
of the Grand Cou.von and flood the iilnlns of Arizona, 
as the Ltelaware to do imv material damage In this 
part of Its course Hut all rivers do not flow tlirough 
gorges and dt-ep valleys The rivers' Hhut enter the 
Mississippi from the west in particular are of a sort 
not easily visualized hy one ai eiistom^^o streams like 
the Iielawnte and the Hudson, the ^aquehanna and 
the Connecticut, (he Slerrimac and the ji'enobocut. It 
is hnrdlv any exaggeration to say tliati^ Platte and 
the Arkansas, the Red and the Cauadlan, flow across 
the flat surface of the prairie, rather than In depressed 
beds A Nebraskan would laugh at tbajeastemer -who 
might refer to the ‘‘vallev" of the Pla(tA JC rise of a 
few feet In these streams Involves a lateral apINsad out 
of all proportion to the vertical Increkse. 

This is the sevrt of stream that was asked to entry 
off the water of a particularly severe cloud-burst. 
Through the Royal Gorge, Just west of the left-hand 


edge of our map, the Arkansas Is a regular mountain 
stream—the Gorge Is li.OOO feet deep and might with 
giHKl reason be culled a canyon, as Is'attested by the 
name of the town at Its mouth—<'!anyon City. But as 
we go downstream from this point, the hanks liecome 
less aud less steep and recede farther anti farther 
from the stream. By the time we come to Pueblo, we 
have, at the south, low bluffs a mile ot» so frqiin the- 
river, with a flat between that Is little if any above 
the level of onUuary high waleii At the north there 
is not even the bluff—the flat Is wider, aud shades off 
almost Imiverceptihly Into the hills, ’ 

On top of this the entire area covervnl'hy the rain¬ 
fall has a surface of rock or of linril, Imiiermeable clay. 
It is little exaggeration to say that every drop of water 
that fell had to make its way to the streams. The 
clond-lviirst appears to have been In the mountains 
north of the Arkansas, aud to have been one of ex- 
cndiojial severity The various creeks that are shown 
emptying Into the river from the north appear to have 
mislerately high banks This means that when askad 
to carry off a volume of water many times their ea- 
jiaelty, they are able to meet the demand. Instead of 
spreading all over the surrounding territory, aud then 
receding gradually over a iieriod of days, they rise ten, 
twenty, thirty feet or even more, increase their rate 
of flow, and fill their gorges with a raging torrent of 
flood water. No damage 
Is done because nolsidy to 
stieak of lives along such a 
creek In the first place, and 
those who do live alofig it 
have their shanties at a rea- 
soiiahle elevation alsive the 
water 

In the case of the present 
flissl, there was unolber 
and a man-made eorapllca 
tlon, Along several of the 
creeks that run into the Ar¬ 
kansas there are dams, Is'- 
hind which are reservoirs 
with considerable storage 
capacities Tho one on 
Reaver Creek at the isilnt 
Indicated on the map hurst, 
and to the already swollen 
waters of the creek was 
added the contents of the 
reservoir 

It had tieen raining 
rather steadily all over Col- 
urailii for some days, anil the 
eroeks were iit « very libera) 
stage to begin wltli, so was 
the Arkansas River The 
l''ounialn River, which 
rises nut far from Denver 
and, in its soutliward eoiirse 
receUes trlhiitarles mnstlv 
from the west, draining the 
Pike's Peak sei'tliin, was 
likewise pretty full The 
cloHd-biirst sent a wall of water many feet in height 
down Remer Creek and many of the other streams 
flowing into the Arkansas anil the Kounlaiu This Is 
another expression whieh we are more accustomed to 
meeting In fiction than In fact, bnt which docs no In 
Justice lo the faita A sudden flisid In one of these 
riK-'k-bounil erei'kB produces a wall of water rushing 
down the stream, just as truly as the bursting of the 
Johnstown dam released such a wall If only one of 
these CTeeks wore to discharge Its flood Into the Ar¬ 
kansas, the excess water could be taken care of. But 
there were more than one, aud the entire drainage sys¬ 
tem of <4il' country already held the fnll volume of 
water that It Is designed by nature to care for If the 
rate of flow attained by the narrow and 4ttepp creeks 
could be malntaijied in the rivers, the probjem of dis¬ 
posing, of. ihe water would cqjne cloae to solving Itself. 
Bnt tho broader and more gently sloping river is of 
neoesslty a stagnant pool, in comparison with the 
creek; excellent Illustration of tblg la seen in the fact 
that as late as Tuesday afternoon, 72 hours after the 
flood was in Pueblo, Its crest had reached no farther 
than Syracuw, Kan., only twenty miles over the state 
line. In a broad river with alight downstream sloite 
it is actually easier for tho water toj^ie up ftnd spill 
off sideways, and (o back up behind the sluggish crest 
of the flood, than for it to flow away down the channel 
(ConUnued on pope SOff ) 



The section of the Arkansas valley in which the Pueblo flood originated, showing the contour 
of the land and the location of railroads and chief towns 
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The Motor-Driven Commercial Vehicle 

Coodueied by MAJOR VICTOR W PAGE. M S A E 

TkU dtpartmtnt w demoted to the tntereeu of present and prospecttve ownert of motor trucks and delteery wagons, The editor will endeaeor u 
• question relating to mechanical features, operation and management of commercial motor vehicles 


The Farm Market for Trucks 

y F one la to know what the Immediate 
4 {toagibllltleo are for the motor truck 
on the farm he must know what farm¬ 
ers all over the eountrs think alxiut farm 
truck*. Tlie opinions of four thousand 
elHht tAindred and ninety eiaht farmers 
scattered nil bver the Unltt-tl States are 
now available, This Information was 
collected by the truck-tire department 
of a prominent Akron tire concern, and 
we are able to pass It on to oiir renders 
through the courtesy of B M 1‘ettlt, who 
compiled the figures 
• Seventeen p(*r cent of the four thou 
sand eight hundred and ninety-eight 
fanners anMwerlng Mr, I’cttlt's questions 
use trucks on their farms, the other 
eighty-three i>er cent us<* horses Of the 
farmers not using trucks, forty-tour {wr 
cent have considered buying them. To 
quote from the report 
"We want to l>e conservative In the In¬ 
terpretation of these ftguroH, so. In order 
t<p be ultra-safe lot's assume tliat this lu- 
\estigatlon represents not the attilude 
of the total number of 6,700,(KK) farmers 
in this country hut rather tlie attitude 
of the upper third or about two million 
farmers When we say forty-four p<'r 
cent nf ihe farmers have considered Inly¬ 
ing trucks, that auiomutlcall.v builds up 
In our mind possible sales nlthin a 
reasonable time to forty four cent 
of two million, praetlcallv r'lght hun¬ 
dred thousand farmers 

"It Is worth while to notice that the 
reply Is fairly uniform from nil farm 
ITS In the terms of the arrenges which 
they cultivate We find that thirty nine 
|KT cent of those rejilylng from farms 
of one hnnrtml lures Tir less arc consld- 
<Tlng buvlng trucks, forty per cent of 
those from farms of one hundred and 
one to one hundred and sixty acres, 
forty-six per cent from farms of one 
hundred slxiy-one to two hundrotl and 
fortv ; and fifty-two per cent from farms 
over two hundred and fortt acres We 
also notl(X‘ the same general lutcrest in 
Ihe truck In the dairying ns in the fruit 
lielt, and in the grain field as In the 
livestock field In other words, neither 
i Continued on page SOO) 

Labor-Savinsr Truck Bodies 

T HK Ingenuity of the modern traris- 
IKirtatlon engineer Is eonsiautly 
taxed to devise new means of uilllxing 
tlie motor truck advantageously, In cut 
ting down tlie cost of transporting va¬ 
rious materials. Most motor trucks of 
any pretentions now have a power take¬ 
off device fitted to the transmission so 



that the engine power can hi* nse<l for would permit As will he seen fioni thi 
performing other work iK'shles propel- rut showing the body in the load dump¬ 
ling ibe truck The brlek-earrylng body Ing position it Is composed of n box like 
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Illustrated is a gisid example of a spe- steel < an \ ing member nttached t 
clal methnnlsm designed for carriing on tubular Mipports one on each side 
a definite duty more economhallv than chassis, ns sliown ('allies run iwo 
Iho conventional trmk eonstriutlon (Continued on page 500) 


I a rapid and eeonumiral manner i 


The Industrial Truck-Tractor 

M l'iVl'IOV lias predously liei'n iuad(* 
of a spi'clnl form of sninli motor 
tiink |iroi>elled liy a gnsoliiii' engine and 
intended for iiidiistilal use Its ease of 
(onirol and i oiniiai tiiess are well shown 
111 ai 1 oni|iain Ing itiioiogniiih, sliow Ing It 
at work ill tile plain of an antouioblle 
UiiiimfiK fiirei Tlie ti ni k ti actor Is flex- 
ilile, lias a sliort liiiiiing radius is built 
so low to Hie ground and is so jiower- 
ful that II inn lie nsisi for mnnv pur¬ 
poses sueli a.s enrr(liig a full ton load 
of hliaviiigh fioni tile latlie, foundry 
sand led liol forgings or (listings, flii- 
i-hed or nnliiiisliod parts from oue ma- 
ililiie to iiiiother or lielweeii plants It 
will (iperale on rougli roads ns well as 
on fiutorv lloors II will plow tlirough 
Miow oi mud thriiiigli foundry sand or 
run on ml sodden lloors Its ability to 
opoiale J 4 hours a day without tieing 
laid up for rei barging ghes a poslllvo 
adyaiilago m or eloi trie trmks and Its 
eoououjicnl openilioii, coupled yyith the 
bilk of tireakage makes this machine an 
cMeptloually ellh Imit and satisfaetory 
one for luaiiv eonimerilal purposes 
Haying nine and onmhalf inches of 
ground dearame and an nhundance of 
(lowir It (iin he niii mi rough ground, 
foundry lloois, factory yards and had 
roads lis range of speed, one-half 
mile to 1 ,"i nilles jier hmii jiermlts It to 
mu slowly ihrmigli eongest(sl plaet's and 
armiiid sharp corners, deliver its load 
exactly III the )iluee desired without 
diiiiger to IIIIK hiiiery or c'mployees. and 
lo run at high spei-d through oiien plaei-s 


|i , ■ 1 ' ff, Hi H :■ i,.- , , -.eH, ! 
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Uit: Short tnrnlnff of in Indootritl trock-troctor demonstrated In aisle of machine shop. Right: Industrial 

tmek-traetor with damping body used in construction work, receiving a charge of concrete from mixer 


(iisiliig and fmgiugs eiin hi tarried from 
one seitimi of the iiliiiil to the other— 
(pill kly and yylthout damage to Ihe tmi- 
riiiiie It enn also he used to adyantage 
In eontraeting and huildliig o[ierations 
IIS another jiholograiih shoyvs 
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What la the Trottble with the 
Railroader 

{Continuei from page 484) 

▼ointne of traffic, the fact that there U 
not a Jarae rtilume to move, the next lo*- 
icul step Id to adcertaln why freight la am- 
existent To take up In detail the manifold 
reaaoiiH for the abaence of traffic would be 
entirely lM>yond the scope of the present 
iiKiulry Hut there is one alleged reason 
nbleb It Is (lertlnent to examine; and 
that Id the assertion, beard with locrea8> 
iiiK frequency, that the Nation's buslneu 
Is siaffunilne Im'ange freight ratea are 
prohibitive Like many other delnalons, 
this can lio dispelled by a brief Ittreatlga* 
tlon 

In the drat place freight rates are not 
high, absolutely or relatively, by any 
Ntiindard of measurement The average 
revenue per ton mile Is actually less now 
than It was befpre the Interstate Coin- 
merco Oommladloh was established. In 
18S7, the year the Interstate Commerce 
('ommlaslon was organised, when the par- 
i-hnslng pfiwer of the dollar was much 
higher than It is now, the average revenue 
per Ion mile for all the railroads was 1 6 
cents There was a steady decline until 
IPIO when the average receipts for haul¬ 
ing one ton of freight one mile was 7 7 
mills That is to say In order to earn 
money enougti to buv a 2-cent postage 
hlamp the rattrOads had to haul an aver¬ 
age ton of freight a trifle more than two 
and a half miles American freight rates 
were much lower than in nnj other coun¬ 
try In the world 

From inift freight rates gradually In¬ 
creased until January, 1921, when the 
average was 1,21 oents per ton per mile 

Helatlvely to the price of other com- 
nuHlItlcs railroad freight rates lagged 
conslstentlv lN>biiid and are still bringing 
up the rear. Taking both freight rates 
and the index number of wholesale prices j 
as computed by the Bureau of Statistics 
of the Department of Lalnir in 1913 ns 
100, It will be found that rates did not 
Incrimse Imt actually decreased to 96 In 
I una. returning to 100 in 1917. In 1918 
rates Increased to IIH but by that time 
the Index number of wholesale prices bad 
soared to 100 The wholesale price Index 
muniier altalued Us maximum at 243 In 
1930 while freight rates lagged 97 points 
behlnlTlit 148. Up to Jannary, 1921, the 
swlfi dedliie In the wholesale Index num- 
lier and a moderate increase, tolloncd tiv 
a decline lu freight rates have brought the 
two within 11 points of parity, the Judes 
number of wholesale prices being 177 
freight rales 180 In other words, freight 
rates are still lower than other commodl- 
lles, coiopanitively sfieaklng, lust as they 
always have been 

Perlinps this point can l« made more 
imiiresslve liy a few sjieclflc examples 
The reason most commonly alleged for the 
present extravagant retail prle<>s of fresh 
fruits and vegetables Is the Incraasod 
freight rates which, of course, must be 
paid by the consumer, so tlie examples 
iniij well Is- bawd on thewt most familiar 
products 

On April 10, 1621, the average price paid ! 
producers for Texas cabbage was f7 a' 
ton Freight charges to Ohlcago, Inclnd- 
liig Icing, for cabbage must be shipped In 
rcfrlgernfor cars, and the Federal tax on 
freight revenues amo'unted to $26.30 a 
ton Total to farmer and railroad-$83,30 
a ton. or 107 tvnts a pouud. On the 
same date cabbage retailed In Chicago 
at 7 cents a pound or $140 a ton. Which 
w'ns $106.70 a ton more than farmer and 
railroad combined recidvcd. Spinach on 
the same dote yielded the grower $6 a 
ton; freight to Chicago was $30.36, total, 
$30.36 On the same date qiioach re¬ 
tailed In Chicago at fS cents a pound, or 
$300 a ton, or $264 44 more both 

producer ami railroad received. On tha 
same date onions were $42 a ton in Texas; 
freight to Chicago was $29.84, Onions 
then retailed at 10 cents a pound In Obl- 


or I13SJH s toa ttOM-ttuut pmdMtt 

and rsDrood reeetvsd. 

So vociferous were eaaid«ittl;p tlist lit$h 
freight rates were iotsefertiig with the 
movement of fruits and vtgetshles from 
Florida to Bastenriharfcets that Cbalman 
Clark of the Interstate GomiiMrce Ooa- 
mlsslon Inveetlgated the matter. He 
found that shipments of these oommodl* 
ties from Florida from November 1, I3l6, 
to March 1, 1928, were 383S6 carloads; 
for the correepondlng period of 1920-1021 
they were 28,420, an Increesi^of 1484 car-, 
loada. On this showing It would i^pear 
that the present freight rates can hardly 
be blamed for the 'onsatisfsetory condi¬ 
tion of the railroads. ^ 

in opening the Inquiry h% the Senate 
Committee on Interstate Commerce, May 
10, Obalnuan Cummins read Into the rec¬ 
ord statistics showing that while operat¬ 
ing revenues have very greatly Increased 
since 1913 expenses have Increased stltl 
more with the result that net operating 
Income for ail tlie railroads for the year, 
ending March 1, 1921, was only $2478422 
as compared with $787,610,436 In 1913. 
As spokesman for the railroads, Julius 
Kruttschnltt, Chairman of the Southern 
I’adflc, explained the practical wiping out 
of net revenues by saying that Increased 
IniKir charges since 1916 aggregated 
$2426,000,000, and that expenses over 
which the railroads had no control, be¬ 
cause of prices fixed by the government 
or by general market conditions covered 
07 5 cents of every dollar of operating ex 
penses In 1920. 

Meanwhile the mileage of railroads 
almudoned lu 1920 exceeded the mileage 
built for the fourth consecutive year 
From 1017 to 1920, both Inclusive, 4,082 
miles of railroad have been abandoned 
ami only 2,700 miles have been built, so 
that there is an actual decrease of 1,332 
miles of railroad In the four years. Only 
1,098 locomotives were ordered In 1920 as 
compared with the high record of 6468 
In 1906 and an average of 2,060 for the 
Hve years from 1915 to 1919, Inclusive 
Only 84407 freight cars were orderwl lu 
1920 as compared with the high mark of 
341,315 In 1905, and an average of 101,776 
for the five years from 1916 to 1919. In 
otlu r worvts, the task of providing an In 
(Tease In trau»p(jrtatlon facilities ade- 
(juaie to Insure the healthy economic 
growth of the Nation is not being per¬ 
formed. 

From this it would appear that some- 
tliing very serious, Indeed, is the matter 
with the railroads. 

The Storm Kinf Road 

(Continued from page H85) 
change, especially In details. One of the 
variations was the elimination of a bridge 
having a span of 200 feet. Another was 
the suhetltntlun of a cot for a tunnel 
The cut was nu expensive one and also 
(llfflciilt. It was feared, however, that 
the dip of the strata might result In pre¬ 
cipitating tho riwf and wall Into the 
tunnel excavation, since the rock Is 
rather treacherous at this point These 
are a couple of variations and rank among 
the larger ones Sometimes It was found 
advisable to shift the location a bit to 
right or left It is very probable that 
It has been wise to permit minor varia¬ 
tions. Tke plans were executed without 
adequate information as to details, and 
presumably they had to be executed 

The road is, for a conslderaMa part, at 
a level varying from 260 to 400 feet above 
the river. This level Is very predpttons. 
sspeclally round tete front of Storm Khw 
Th« double track of the West Shore Rail¬ 
way Ilea at the foot of the mountain abd 
dioae to the river. Of oouree, the railway 
had to be protected. Detached masaes 
of rock and boulden were lying around 
everywhere. Some of these maasea were 
of considerable else, overall dhueurions 
running up to 10 x 16 x 20 feet The 
boulders weighed up to 26 tubs each. 
These bad to be disposed of in some way. 
They were drilled and blasted Into amaUar 
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aia9« work to bt doM witb 
ftelM: eafe» partloularV ttw tUuUlo*. Too 
iBtttli Mq^tosvo, ud (he treek below might 
be pat temj^nrQp oat of eommlaaloB by 
the f»U of looee'Todi; (6o Uttle 'exploalTe, 
and the toouUler or tdg rock wookl not 
gpUt. There WM, ta fact, aioellent oppor- 
tnaltr for the display of akUl and jadg- 
meab Often the fregioente were care- 
full}' lifted and then placed where their 
poaitlan guaranteed oafety below. Effort 
waa made to atart with a narrow ledge, 
and to blaat^ the cUfl from thla. The 
fragmebta would be kept on the ledge 
until they could aafeiy be removed or elae 
put Info retaining W(AU or the like. A 
big wqpden barrier waa eonetmcted at 
one point foi; the protection of the rail 
vfay track. It waa located at one aide 
of the track and Its duty waa to prevent 
falling rocka from bounding from their 
polnta of Impact <m to the railway. It waa 
buUt not unlike a fence, and waa made 
some 20 feet high and 140 feet long. Ver- 
Heat poa^a wore located at Intervals of 
i fapt and to these were apiked 2-Inch 
planking. Braeea, etc., were put In place 
to make all aecure. And, nevertheleaa, 
aeoae of the rocka broke through. Not 
far from this tame location a blast waa 
set off at a level about 300 feet above the 
track. A big fragment, weighing aome 
eOO pounds, was hurled 1,200 feet borl- 
lontally out from the mountain aide and 
struck fair and square on top of a tele¬ 
graph pole. 

retaining walls are sometimes small 
and Inalgntflcant, and aometlmea they are 
from 20 to 60 feet high Necessarily they 
bad to stand upon solid footings It waa 
sometlmea noceaaary to go down to levels 
10 or 20 feet below the surface In order 
to locate the footing properly. 

When the Storm King Hoad is finished 
It will surely rank among the moat no¬ 
table in the world. The dlfllculty of con¬ 
struction and the wonderful beauty and 
pictureaquenesa of the view combine to 
make the new highway a remarkable addi¬ 
tion to the valley of the Hudson, already 
tamed In the annals of the New World. 

CMitrotlinc the Lower Mississippi 

(CtutlinueA frotn pa(i< iSS) 
to tte extent of $178,618,600 la value was 
lmiK>rted and exixirted during the eleven 
months ending May 81, 1020; and New 
Orleans takes her place as second port In 
America 

I^ees are built 10, 18 or 16 feet high 
On the river aide the slope la one In three ; 
on the land aide It varlca from one In four 
to one in ten The width of the crown 
averages from 8 to 10 feet, sometimes 
much wider, as for Instance, at Canal 
Street, New Orleans, at a drop of from 
5 to 8 feet on the land aide, there la built 
a banquette or berme which varies from 
20 to 40 feet, according to the height of 
the levee. In Loulalana about 65 per cent 
of the levees are built with the aid of 
power driven machinery; about 80 per 
cent by acrapera drawn by mules - about 
5 per cent by men with wheelbatrowa. 
The cost of work performed by machinery 
la 21% cents per cubic yard; by mules 
with scrapera, 46 cents; and by men with 
barrows, 8106 cents. Allowance made 
for settling or shrinkage of levee is 25 
per cent of net fill, for work done by ma¬ 
chinery ; 15 per cent dor scraper work; 
and 20 per cent for wagon work. The 
I^evee Dletrtpts, the State Board of Lou¬ 
isiana and the United States Government 
have built about 18 miles of new levees In 
Louisiana during the past two years. I'O- 
gethw with enlargement of levaea, the 
worit done cover# about 10,600,000 cubic 
yarda at coat of about $2,260,000. But the 
progieas haa not been to rapid as desired, 
hecanae of scarcity and coat of labor and 
materUla brov^t about by the Greet 
War, 

Uoeh sneoutagaDant toward local ac- 
ttvHr baa bMU gittm by the paaaage by 
Ooofreaa |» 1»17 of tb* Flood Control Act. 
TUa act, la gsoaial teema, “eomprebaada 
tba aatcaatoa, Ivproaenaat aad malata* 


NEW BOOKS, ETC. 

Tmc AtBPi-itM; By Frederick Bedell, 
Ph.D New York. 1). Van Nostrand 
Company, 1020. 8vo ; 257 pp., Illus¬ 
trated. 

Part of the material of this volume I* a re- 
vlelon of the aulhor'e well known "Airplane 
Charactertetlei" and "The Propeller" Aa a 
whole, the re-wrItten text and the eevep new 
chapters couatttute a prectlcul bundbook for 
flr«r, deeigner, and aeneral reader {He etu- 
dente, raenv of them returned eervlce men, 
have given of the frulte of their experience, 
aud valuable luggeatione br the mnnufacturera 
of aircraft are embodied In the volume 
Sec MTS or Easth and Ska. By Sir Kay 
Unkester, K.C B . FKS New York- 
The Macmillan Company. 10-20 8vo , 
248 pp., llluatriited 

What iH the oldest pletiire In the world? 
It la etched on a deer a antler, and le much 
better than mo«t of the "new art " air Rag 
ahowe ui thla. and at the eame time takea A 
fling at KIplIng'M etbnniugr He telle ua of 
the origin of the ewaetlka. of ancient monalera, 
of VceuTlua, of enlmalrulea, and nf many 
other curloue thinge, and ell In that "eaey 
chair” manner of hie which haa endeared him 
to eo many avid roadere He can find the 
marrow In dry bonea and eerve It U|i a» a tidbit, 
and from extinct mouetere hr provide* an in¬ 
tellectual repaat. 

PoWDKRKll CoAt. AH A FlTRl, By C F. Hst- 
Ington, M E Now York IJ. Van 
Noatrand Company, 1920 8vo.; 838 

pp , 124 illustratioim 
In the Imluetrlal world more and more con- 
elderatlon la being accorded to the clalma of 
thla form of fuel municipal lighting and 
power plant* are uelng It after cloee Inveatlgn- 
tlon and experiment Thla aecond edition of 
a treatlae by an author In Intimate touch with 
actual aecoinpliahment Incorporatca bia more 
recent atudle* of what he calla a "really mar- 
velnue fuel," cite* the wide uae* to which It 
may be put, and compar,-* ere lion and opera¬ 
tion cost* with tho*e of plant* utllltlng other 
fuel* Theee tabulation* Indicate a great 
economy and cOclency In favor of pulverlced 
coal 

Thk Dat or TICK CBKai-KNT By fl B 
Hubbard l^mdon. Cambridge Uni¬ 
versity PreHR. 1920 New York: The 
Mncnilllan Oo 8vo , 213 pp , 16 

plates. 

Theac glimpee* of Old Turkey when her 
empire wa* awoUen with pride. «atl*fy our long¬ 
ing for the exotic and plcturceque and at the 
tame time caat new light upon the hiatory and 
character of a warlike people Old forgotten 
travel book* have been reaurrectml aud dili¬ 
gently eearched for true atmoaphi-ro From 
the barbaric Tartar to the (Irand Turke him- 
«elf, a multltiidB of actor* play their part* tn 
the faiclnatlng wttlng and ancient woodcuts 
are reproduced to hrliig the icene* vividly be- 


ClTVKMA CBArTHMANHHIP A Book for 
PhotoplaywriglitR By Frnnola Taylor 
Patterson New York Harcourt, 
Brace and Howe 8vo , 277 pp 
I-be author, Inatructor of photoplay coinpo 
altlon in Columbia I'nlvcralty. glvea the writer 
of »cenarloi a glimpae of the whtdo art aud 
aclence of production, tclla him how to (hape 
hi* acenarlo, and lead* him through the me 
chnnlcal proceaie* from manuarrlpt to flnlahed 
picture The book Include* a complete photo 
play exactly as written, and appeal* not only 
to the writer, hut «l*o to the general reader 
who U gufflclently Intoreeted In moving pic¬ 
ture* to wUh to under*t«nd the itep* In their 
progre** from brain to icrcen 


Historic al Kictio-v Chronoloou allt and 
I llsTosiCAi I V Ubiateu By Jamea R. 
Kaye. I’ll!) Chicago Snowdon Pub- 
llahlng Co. 1020 8vo ; 748 pp., fuUy 
Indexed 

We have waited a long time for tbi* hook, 
which lit* blatorlcal fiction Into hUtory and 
keep* the gear* In meeh one with the other 
We have vhry often wished to read book* of 
blatorlcal fiction hut have been deterred by 
lack of knowledge of the period aud whether 
the cbaracUriaatlon would be "true to hiatory." 
Of course there are «ome author* that alwayu 
ring clear a* a bell, like Charlotte M. Yonge, 
Oaorg Bber*, Ernal Kckstelii or Cbarlei Kliig*- 
ley. Other* we hardly hear of now, a* Grace 
Aguilar, ManioDi, Harriet Martluean. Jane 
Porter and other* To aaaemble aueh a galaxy 
of writer* and novel* a* Dr. Kaye bax done U 
a monumental ta*k which ha* been parformed 
with extraordinary Judgment We are uaed to 
“Standard Opera Plote." "Songe Bvery Child 
gbonld Know." and §o on, and now we have a 


thoroogUy eonnd book with whleb all nidtl' 


vated paople ataoold ba familiar. A oarefoll 


Index aatlafle* the moet critlaal detnaoda 
Look up Jane I’orter f)>r example. We flnj] 
ander "The Scottlah Chief*" that *he wax 
bom at Durham In 1776, that she knew Sir 
Walter Scott, and that ihe Inxpired him to 
wrtte "Wavorley" We find Uat "The 8oot- 
tlah Chief*" contain* hUtorlcal Inacciiraclea 
Thu* forewarned we get a micclnct account of 
the book oiid It* plot “Thaddeu* of Warsaw," 
MIxa Porter'* otner liook, I* almilarly Ircated 
ThI* la one of bundreda of example* Every 
private ua well a* public library ahnuld have 
tbl* book on It* ahelve* 

The TnrBMioNK VAcri’M Ti nt and Its 
Appiuationb By H J \ an lier BIJl. 
M A. Phil New Y'ork McCrnw HIU 
Book Company, 10-20 8vo , 301 pp , 
lllustmted 

The pnnvagc of cloctrnna through high vacua, 
aa exhibit,-d In thermionic tube*. dlacloBcs 
numerou* tunctlona that are rapidly being 
utllUed In engineering n,-l,l« and have *1 
rcmly given rl*« to a large volume of litera¬ 
ture deecribing the application of thermionic* 
to practical problem* Tht* new work developi 
the principle* of operation and coordinate* the 
phenomena encountered The expo*lltoii Is siif 
actently elementary to take it* plRce In the 
college laboratory, flr*t acquainting the *tu- 
dent with (he properlle* and behavior of elec 
trona, then li-ading up by ca«y stages to tha 
more algiililcant apfdlcatluua of the device 
AlUrOAKT AND ArTOMOBILF MaTKRIAI.R OF 
CoNsTRt'rTioN Vol I , l-'orrotiR Mule 
rials By Arthur W .ludgo NcwY'nrk- 
Isaac Pitman and Sons, 1920 8vu ; 
730 pp , 275 illustrations, 200 tahlcs 
Manufa, turera designers and *tiident* may 
turn to this work with confidence . It contain* 
the gist of many *peclallsed hook* supple¬ 
mented by modern data and by Inforinallon 
from the record* of »ociette* The volume 
concern* lt*i-lf with the coraposlllon. itrenglb, 
proprrtle* and treatment of niital*. the rela 
tionahipa between the critical and actual prop 
ertle* alresaea and atralna and teot the ma¬ 
chine* and Inatriimenl* useil In testing are the 
■object of a separate section Tnbiilnr nintt'r 
covers Ihe properties of tbi carbon and alloy 
■teela iimsl tnduatrlally and fiiniaoes and 
pyrometry are rnlher fully diHCusw'd from the 
works engineer's and constructor* view¬ 
points The usefulnesa of the exposition Is 
of course not llinll,‘,l to aircraft and automo 
bile roanufiiciuri-rH, but extends Itself to all 
user* of ferroti* nmtcrlnl* 

London Pays, a Book ov llEuiNist kni eh 
By Arthur Warrou PuhHshwl by Lit¬ 
tle. Brown niid Conipau.v Boston, 
1020 285 pp . I2vo 

The author In an American JoiirnallBt of 
dlattnctlon, who for an extended period In the 
SO’* ami 90 a was london corre8p,>nd,'nt for 
aud later dltor of the Huston Herald Mr 
Warren ha* a rare gift of pen portraiture and 
a keen analytical futility and hi* laiudon ex 
perieiK, lirought him into clone lourh with tin- 
leading men of that perUnl To the »clen 
ttfle reader the mo*t Inti-rcstlng chaiiter la 
the one ilevoted to Ijord Kelvin Mr Marren 
gives 11* a picture of him ‘He «at on the 
lower »tnlr near the front door of hi* house 
making diflicult cnlciilntlona and strange dia 
gram* in a little book bound In green 
morocco It would he five minutes before the 
carriage stnrKd, ho out came the memorandum 
book which he always carried In hla coat 
pocket, and he aat on the *talr and worki-d ' 
He was *i-v, nty then, but his *p!rlt* were aa 
young ns tlio«e of the youngest of hi* *tu 
dents bays the author There was never 
such a mull as he for asking qiiewtinn* 
Whatever votir profeaslon. trade. Interest* In 
life, he would pul questions that went to 


flr«t Bblp to b« fitted With a petrol motor one 
of twelve horsepower The first pruetlei^l* 
airBhiiMt were built by the engineer JulMot tn 
conjunction irtth the Igibaudy brother* The 
French were thus the pioneer* Inspired by 
the work of Schwartz tn '07. followed liy that 
of the Loliaudy brother*, Count Zeppelin de 
veloped and completed bis first great ship 
Excellonf (hniiti-rs ure those entitled "Coramer 
clal roislbllltles," “The Airship a* a Means 
of 'I'ransport and "t,omniorcial Usi-s of the 
Airship " There is a chapter on possible traiia 
port routes and servlen, followed by one on 
proposed types of conimerelal airships Then 
follow a Bludy of airship stations, airdrome*, 
et cetera a chapter ou the coats of malnte 
nanee . one on handling and navigating, and, 
flnallv, (bapters on the atructuro, propulsion. 
Interior arrangements, et cetera. A most valu 
able ... Is the log of the outward voy¬ 

age of "R 34 " the first airship to cross the 
Atlantic The book la very richly Illustrated 
wllti half lone* of the various type* of ship*, 
view* of the Interior and aeeominodatlons of 
passenger ships, and some excellent conatnic 
tional photographs It is also replete with 
charts, diagrams and line drawings, showing 
the main stractural features of the completed 

Ersoi’E, 1789-1920 By Edward Raymond 
Tumor, I*hl> (lardeii Citv, N Y : 
Ibmbleday Tagc and Company, 1920 
8vo , 087 pp , 82 maps 
The French revolullon and the Great War 
are ball and farewell to a tremendous epoch—- 
and epic—of European history, a spectacle the 
outward incidents of which have been re- 
roriled over and over, yet too often aa isolated 
sieiies, loo rarely ns piophetic promisea and 
warning* Professor Turner ha* striven to see 
tills epoch whole to follow the linked causes 
and effiTt* and at Ihe same time to *tir the 
mind to further thought and Interpretation 
The result le a gratifying nieaeuro of gueca**, 
and a work that stiould be sought eagerly not 
only by colleges lull also hy Ihe reading public 
If convey* nn Insight Into the true Blgulfl- 
eanee of events, a sense ns of climbing height* 
III see the panorama of the past outspread be 
nealh our feet 

The I’UASi BBS or CoiiEt-riNO By Gar^ 
nor Tt*nll New Y'ork I'lie Ceutury 
f’ompiinv 8vo , 828 pp , Ulustrnted. 
Mhen you stumble upon an Old Curiosity 
Shop, do you feel «n Irresisllble desire to pe«p 
in uiion Its 'world of yesterdujp*'/ Mott 
liisiple have aumethlng In them which renpond* 
to this tall .Mr Tialls shop la well stocked 
with American, Kuropean and Oriental an¬ 
tiques, and he conduct* you from one objtgft 
to another with such Infections enthusiasm, 
such sympathetic iiiiderslniidlng, that a corner 
Ilf the mantle of his autliorlty falls upon the 
hearer's shoulder* china ami ehliil* and 
tiewter, glass and Wedgwood and Bdvree, tak» 
on new nieanings for him , both collector and 
general reader will rtuuin Ihe memory of a 
(ileasurablc and profitsble hour 
Modern WkiiuNt, Methods By Victor W. 

M .S A K New York The Nor- 
miin W Henloj rulillRhiiiK Companjr, 
102(1 8vo , 292 jip , Illustrated 
'I'hose familiar with the comprehension and 
clarity this author brings to his tiistriietlonal 


ileal man Here are full descriptions of the 
ixv neelylene welding aad eiiltlng torch, the 
spot, butt and are system* of ele, trie welding 
and the Goldschmidt thermit prneess with 
111 Ipful notes on forge welding liraxliig and aol 


OoMMKRiiAf ArnHHii-H By n B Prntt, 
MINA, ITilef EnRlnet-r, AlrHhlp I>« 
partmciit, Vu-kors, Ltd , with an Intro 
dnctloii hy t'ommaudor Sir A Travor 
Dawhoii, Burt. R N BuhiiHln-d by 
Thomas Nelson and Sons, Ltd , I/mdnn, 
EillnhurKh, ond New York 8vo , 
235 pp 

The author of thla valuable work fell* ua 
that with the exception of purely historical 
works, there la a dearth of books In the Eng 
llab languaga dealing anlely with airship*, 
and that In view of this, he has Included soma 
chapter* on alrahlp design and construction 
In hU bonk The work open* with a chapter on 
the evolution of the airship We learn that an 
Austrian, Hchwarta. flrat attempted the con¬ 
struction of the rigid airship and built one of 
1.70,000 cubic feet capacity with a framework 
of aluminum carerM with aluminum eheeting 
which form*# the g«i container. It was the 


[-"iHHiN’, By Dixie Carroll, Cindn- 
Xtewnrt niid Kidd Company. 1929 
855 pp , lllnslrnted 
111 go fishlii with the edilor of The 


nature Into your blood and many angling se¬ 
crete Into your brain "Where to Go-a Fishing" 
list* numerou* good localltle* III Wl*con*ln, 
Minnesota, the north Pacific coast region, and 
Tanada Major General Leonard Wood write* 
an Introductory appreciation that strikes the 
keynote of the book. 
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Ottite IS, vm 



I nance, under the cehperattve anpport and i vegetable nuitter. Tbeae organic impttll* 
actlvitlea ot the United iltatea, the State* tie* are apt to affect aerioutlj' the ultl* 
I and the eeveral l^evee Dlatricts of the mate strength of the concrete A almple 
Slates bordering on the Mimtaaippt River, test has been devised that makes It practl- 
of the lines of public lavees upon which cable to detect quickly the presence of 
I the basins contiguous to the river, subject these weakening factors, even though they 


p dependent for protection , may i 


and the promotion of such auxiliary 
works (bank protection, etc), as may be 
necessary to aid in the control of the 
river and to effect and maintain de- 


( l>e visible If sand, by weight. 


be \ltluted by one-thousandth part of or- 
ganic impurities, the strength of the con- 
(fete will be diminished nearly 25 per 
rent This is a warning t<t people given to 


I pendahle navigation ” The length of the using any likely looking annd that may 


I river so to bo treateil Is altout 1,579 miles, tx 
extending from Koek Island, Ill., to the 
I Head of the 1‘assos at the mouth of the | di 
river In I-oulsiana, "presenting a Held of ] er 
activities more oxtenalve and exhaustive | in 
than has at any time in the past ever | ei 
Ix-en at all contemplated or thought pos , 1" 
slhle " I fi 

Within the past year 10,000 cubic yards ti 
of levee have t>een placed at one wharf ti 


he available, ' j 

And now we come to one of the para¬ 
doxes in this matter of producing a con¬ 
crete that will prove strong and wear well 
in service. Today, concrete is extensively 
employed In the construction of floors, 
Inadlug jilatforms, pavementM, etc , culllug 
for stiirdlneas and also a notable capacity 
to resist abrasion While It Is desirable 
to use only enough water to produce a 


In New Orleans, another section of levee plastic mixture, nevertheless it 1 


In the lower part of the city with an ex pen 
tent of 7,(HKt feet has l>een enlarged in hrli 
I such a manner that the crown has a leii 
I width vnrvliig from 10 feet to as muih out 
as 4.') feet The levees along the Navlga- be 
tlon Canal, which Is a new and great < lei 
iinderlaklrig, eoiinectlng the waters of the tiro 


Iiensable that there be sufllelent water to 
bring about the proper hj'dration of the 
lemeiit Otherwise, if the concrete dry 
out too rapidly and the curing conditions 
be iioi favorable the material will be defl- 
< lent in streiigtli It seems that the 
tiroper < tiring of concrete is second In Im- 


I Mississippi lllver and Uake Poatchartraln, portaneo to the control of the water 
I will have n lO-foot crown, a canal slois* content That la to snv, the concrete must 


LEGAL NOTtCBS 


PATENTS 

¥F YOU HAVE AN INVENTION 
i whieh you with to potaat you can 
write fuUv ood (reely to Munn A 
Co. for oaviot in reg^ to the bstt 
way of obtaining protection I'leoae 
send sketohet or a model of your in¬ 
vention and a deaenption of the 
deviee, expiointng itt operation. , 
All oommunioatione are strictly con¬ 
fidential. Our vMt practice, extend¬ 
ing over a period oi seventy years, 
enables us in many cotes to odvite 
in regard to patenUhihtv without 
any expenee to the clieut Our Hand- 
Book on Patent* is sent free on re¬ 
quest. This explains our methods, 

‘ terras, etc, in regard to Patoats, 
Trade Merits, Forciga Petenis, ete. 


MUNN & CO^ 

lr«hrM4k MUh*. Ntw TOIg 

Tm, MOh. CMCACO. ill. 

itfaHi, *Ml<u MMN, WASIHHGTOH, D. C. 
UiUrt ayutat, lAM rtANCUCO, CAU 


Facts About Concrete and to prolong evapora 

{Cnntinuixl from payc 4H6) or more, the concrete f 

other liigredioiit iistsi for tlie haleli "'H' <*«"'l' sand or earl 
In eonflnuiiflon of this, tests have de- «'*<: hiirlap Treatmen 
veloped that when 211 per (.cut more wilier <>"n mii.v make all of 
Is used than net'dful for maximum •*“ ultimate esm 

strength, tlie resulting strengtli of the ‘>f l'^'*** pounds |)er sqm 
eonerete will be diminished siibsfantlnllv | pounds iht square inch 
;«» i«'r eeiit , while If a 50 jicr cent excess; ITojktIv eomiioundw 


e as much water ns possible during the —- 

f It Is setting ami hardening There- Amiaal SitbseriptUwi 

', in order to arrest premature drying, Setesttific Amtrieon Pot 

to prolong evaporation for ten days SeUntlflc American (MtablUtaed_, 

more, the concrete should be cover^ (^t.biuhwj’®''" 

U tlHiiijt saml or or protected by 1876) oo« year .. . .17.00 


roopth of the concicto will I, 


possible, 'troiiger with a 


ijKTlv compoundtHl concrete grows grtentIBe American T6c ptr year aBdltlenal. 


>n- BclenttSc American Uoacbly Sec per year addl- 


.’■)(( iM*r cent Apart from impairing the ixmetnition of onlv half an inch after ex- 
stiength of the concrete and seriously ismure for 24 hours to a hydrostatic pres- , 
alTeetliig Its capacity to resist wear or "ure of «<» iMiunds, wlille lluiestono ami 
abrasive action, the surplus water virtu- sandstone of sulistantlully the some thick- . 

all} entails a waste of cement for excess nesses will reveal (leueiration through and ^ J A J . 

water lends to the same reduetion In through In the course of anywhere from V^lESSineQ AClyCrtlS^llCDlS 

strength that would follow If two or three sevxmds to ahout 2(i minutes 'i'he time . — - 

pounds of cement were omitted There- given to the mixing of cement is vital to 


1 follow If two or three '•* sevxmds to ahout 2(l minutes 'i'he time Advertl.ln* la th 

were omitted There- glveu to the mixing of cement is vital to No Icm than five 

of economy and the ultiniate sliength, and where this Is done 

realiznilon of the la-st results, only tho by machine the mixing should continue_ 

smallest qiiuiititv of water should be at least a minute Instead of fur a AVTOMO 

UNwl thot wlM prodme a workable moxlmum of 40 seconds, which Is the oakaokmkn. Men 

mixture general practice Flually, Investigation ™yV^i”to°r'mMi‘Mr'm'nvi 

In this eojineetlon, the Rureau of I'U" estahllshvsl that many coarse aggre in*»r^ireu^^fVoiwa 

StandanlH has dclermined that nmeh laii Kates heretofore dwmtsi unfit for working i)ij«,C Buti.r Bidx 

1k' gained hv seeing to It that <lry rather concrete (.an la- used without hesl---—■ 

tliiiii wet aggregates he uUIlzed In pre- t«tlon and with exct-Ilent results If they ■USINESS 

paring com rete (The teim “aggregaies • I'c a<l<le<l lu approved iiroportlons omebi. mei, lo tli:»i"i'.* 

refers to sand, gravel, and broken atone— llegiirdless of the amount of water em- 

sand being called "ftiie" and the gravel ployed In a hatch cure should be taken gutow st, iiMUmore 

and stone being spoken of as "(oarse ') tliat tlie water Is not extremely iilkHlIne 

Tile {Joveriiment experts state that wet ""f cbargeil with organic matter Water ■UMNESI 

aggregates, when Ibese aie projairtloiied may be iisevl at temperatures ranging from ^1,“ 


ling la this column is f 1 00 a lias, 
ban five nor more than 12 lines 
Count seven, words to the line All 
St be accompanied by a remltunc*. 

automobile OtVNEBB 

MKN, Mecbsiilca, Kapalrmeo Mi>dtUrfr«t> 
wirratit J ‘ lni'‘^i‘'lUM'!'{l'^',li)liL’''^^ 


prailiee, require anvwliere from one half 
to one b.ig more of eemeiit iter cubic yard 
o1 (OIK rele tliiiii do drj aggregates Theiv- 
fore, the wetness of the sand should bo 
neutralised by Inerensing the quantity 
of that Ingredient while reducing the 
nmoiini of giavel accordingly—adding 
' onlv (he iioiiiial mensiire of cement Iti- 
I deed, eoiifiiiiv (o general belief, the U S 
I’.nreiiii of stniidiirds has shown that vvith 
an '(IVei sanded’’ mix and fewer pounds 
of (enieiil per eiible vard, a concrete was 
oblaliied whldi. at the end of twentv- 
eJglif dais, possessed a 20 per cent higher 
(ompiessive strength than a batch eom- 
^ posed of the eustomnrv amounts of ee- 
I nieiif, broken stone, and sand—the latter 
I being W( t 111 both (ases 


(Minmouly flic tlu' freezing to the hoillug point, without 
from one hair I'fodtKiiig any effeel, hut liot water Is 


BUSINESS OPPOBTW^ITY ^ 


recommended III cold weather to make cer- 

lulu of ridding the aggregate of frost '' _ 

From what has lioen said It should Ix' 
clear thill the man of research has placed b* dticfk 
eolicretnig upon an eiulrelj- new plane, 
ami he has demoiistrnteil that the comblii muiskdie' 
ing niaterlals imiiose eoiidltloiiB in their ^ “ 

(hoiee and Inindlliig In older to Insure the m,i hndi 
most satlslaetory resulls wboi«tim«s 

If iievvij cast or laid eonerete la* kept OimIiim* Bv 
warm and moist oia-ratious may la* esr- »abt 
ried on during the cold months If the havk iu 
HiirfaecK of lelnforelng metal he clean pi*t»buti«« 
iiiid fna* of oxide the coiurete will grip SvllS’J'alhs 

the steel and make an Intimate bond And - 

then. If the fresh eonerete he meebunically 
lumjied or subjected to pressure, thug 


1 In the choiie of the fine aggregate, eorapaitlng the mass and squeezing out „ 
' (in feieiiee should he given to smiaith water, the material will he the better and 
s.iiKls rather than to those commonly de- stronger for this treatment. Whatever t 
siiihed iis sharp lu'caiiae less water is mav have been the opinion as to the _ 
neiiled to iinaliicM* a workable mixture; value of concrete for the ImlWlng of hlgh- 
.-iimI, iigiilii th<-(oaiser sand can he manlp- wavs, the fact is established that from 
iilated easier with a smaller ineaBure of now- on we must recognize Its superior 
vvatei lhan line sond. But above every- merit. The concrete road is low In up- 
thing. It Is of the utmost importance that keep, offers the same surface ftj hot or 
the sand be dean ,snd free of humus or cold weather, and requires a good deal 


rOBEWN STAMTS 

B* DTFFKHKNT «TAMFS Inrlllrtlllt C 
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PABTNEB WITH CAFITAL WANTED 


SAVE FUEL AND OlL 

S miioiMte. ospsclty, «mol*npy; to ersM o 
I »T«iUy Improv# .nrlnbfc pump., ootr- 
Bsnd fur fre* Kvldiuipe Booklst. »v»- 
aiiKt tnvialou. ZELNU'KICK IH St. liouli 
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leM tractive effort than any other tyx>e (ft 
prevailing rbadbed.’ Concrete stTOcmreaj 
will etand up nnder Are where *tone| 
bnUdinK* would bo apt to succumb; and 
^perimentB have been made which reveal 
that (travel concrete columns can be ren¬ 
dered further immune to flame liy coating 
them with plasters oompoaed of gypsum, 
hydrated lime, and kleeelguhr. Ami bitter 
» experience has emphasised that the round 
concrete column la betU'r able to endutv 
Intense heat or a blase than oue that 
Is rectangular In aecyon. In brief, a 
great deal has been learned latterly abont 
(•oncretet and yet the Investigator la busy 
seeking fnrtbea mfllghtenlnent The quest 
for knowledge la for the purtwse of widen¬ 
ing the ways In which concrete can be 
used omfldeutly—eliminating the while 
the hit-or-mlsa methods of the paat 

Making tiie Alridane Fireproof 

(ContlBued from pngo W) 
vents the Are from entering the helmet. 
A small window of two thicknesses of H- 
inch mica with >4-lnch air siuico Is pro¬ 
vided. The suit proiwr la made of Vi- 
Inch sheet asltcstos with a % inch inner 
lining of hair felt. Both shoes and gloves 
are made of the aame material as the 
suit. The weight of the suit with the 
helmet is 15 pounds, but with u few re¬ 
finements this , could he brought down to 
alHiut 10 pounds. 

Ilecauae of the fireproof nature of an 
niridane treated by hts process, Mr 
Bradley has gone a step further and 
e<iulpt»o<l aircraft with fireworks and 
flares for exhibition purposes 'J'he wings, 
struts, turtle hack, tall and other parts of i 
a fireproofed plane are cohered with fire-j 
works, and under the fuselage a dozen 
huge flares are mounted, all being wired 
tor battery ignition, so that the pressing 
of a button by the pilot seta oft all tlie 
fireworks and flares at one time The ef¬ 
fect at uigbt Is, obviously, most a\)ectacu- 
lar—and absolutely safe, according to the 
Inventor 

The Craters of the Moon 

{Continued from pope 401) 
bo a good deal of fractured and crumbled 
material In the ridges and peaks? 

The boiults droppe<l on Bangley Field 
were all of them moving at a much less 
siteed than a representative meteoric laidy 
.Meteors are understood to enter the 
earth's atmosphere at vdocltlos ranging, 
generally, l>etween 10 and 40 miles per 
second. Sneh a body striking the moon’s 
surface with Its vehadty unimpaired be¬ 
cause of the absence of a subatantlul at¬ 
mosphere would, MaJ Ives calculates, If 
till the heat generated l>e retained In the 
meteor, pnahu'e a tenitwrnture of 270,000* 

F This temi>erature would gasify all 
known materials, even If nlne-tentbs of It 
were disslpntwl into the materials sur- 
rouuding the meteor; «<i that finally wo 
ahnuld have an erplotdon A military 
bomb will, accordingly, be a lietter ex¬ 
perimental substltuto for a meteor than 
nou-exploslve objects. In common with 
the objects used in early experiments, the 
tsirob generates but little heat in the 
Burroundtugs at the moment of Impact; 
but. In contrast to them. It does Imitate 
the explosive effects. J'he calculation of 
the temswrature pro<luced was based upon 
the minimum siieed of 10 miles i>er sec¬ 
ond. The htfthw velocities would natur¬ 
ally produce still more excessive tempera¬ 
tures. One reaches the conclusion, then, 
that meteors behave uism Impact much 
as do military bombs—that Is. they give 
rise to au explosion. 

The ability'of a bomb to produce the 
central peak In a depression Is shown 
very markedly In our third photograph. 
I'hia U perhaps a more pronounced case 
than any ea 4^ moon hsolf. But the boles 
mada Pb La^ey Field awe oi aU descrlp- 
tlooa. TtHM we have ^ extreme case of 
a crater floor free of projections, except 
perhapi etoae op at the foot of the circu¬ 
lar ciitf. 

In ohr flaal pkthre we have the lunar 
cratera Xhal^ttUaa asd CydUus. the one 


overlapping the other A similar instance 
on Langley Field is shown In the w><-oiid 
view of page 400 

Til conelnslon, one may say that the new 
evidence tends to rplnilulltate the impact 
hvpothesls; and that we still bine a for¬ 
midable alternative to the voleanle Idea, 
notwithstanding rrofeawr Flekerlng’s 
vigorous handling of the snliject in favor 
of the latter. In his work on The Muon, 
published liefore this evidence from Lung- 
ley h'leld was In existence 

Cacti and Their Uses 

(Continued from page 404) 
puds, or Jotnls, may he cut Into strips and 
cooked like string beans, or Isiilerl as 
greens, or stewed like okra, or fried like 
eggplant, or pickled, or made Into sweet¬ 
meats like citron "Tunn cheese" m jmide 
from the fruits of certain cacti, while the! 
juice of red fruits is often list'd in coloring 
Ices, jellies, and candies, and even In 
water-color painting 

The traveler who "knows how" need 
uovor lack for water where there are 
cacti. He may cut off the toji of a barrel- 
cnctnS, ponnd up the pulp and squeeze the 
water from It Into his drinking cup He 
will find it slightly salty and bitter, but 
clear and rather palatable ()»• be may 
support a cactus trunk on stones, build a 
fire under eueh eud, and make a hole In 
the middle, from which the water will 
gradually trickle 

The Indian traveler also uses the milky 
juice of Mamlllnrln for healing cracks in 
his feet or for Internal couipliiliiis when 
on long Journeys One of the most curious 
I and Interesting of the cac tl Is the "UK'scnl 
j button,” or "iieyote." wlihh is a strong 
stlmiilnnl and allays all hunger and thirst 
and fatigue for the time lielng The Tnrn- 
tiumare Indians and Hulcboles of Mexico 
make a cult of the '‘iK>yotc,” going on long 
pilgrimages In senreb of It and eraiiloy- 
Ing It both mcdkinnlly and religiously as 
a niro for nil biKllly Ills and a iMiwerful 
aid to abstinence 

In certain tiarts of Mexico, Slclli and 
elsewhere, the natives live almost en¬ 
tirely on fresh enclus fruits when they 
an' In season They grow them In gar 
dims and orchards and often gather them 
lit dawn when they are istolest, althoiigU 
their temporntui'o Is alwa.va below that of 
the surrounding air They are also Hal'd 
In salads, preseives, pickled with lemons, 
drlt'il, fermented as a hevernge, ninde into 
a syrup calliHl "tuna honev," a thiii paste 
called "melcocha," or a thick paste simi¬ 
lar to guava Jelly. ICven the seeds are 
sometimes dried and niimmI to use when 
the fruits are gone 

The Barbailos gooseherrv. used for tarts 
and saiici'h In the West Indies, Is appb'- 
slmpisl and di'isirated with small loaves 
or bracts The plant, Trreshta neuU-aia, 
Is u straggling shrub with slender 
brniiclies, ri>(urvtHl jirickles glossv-green 
leaves, and clusters of pale yellow bowers. 

The prickly jieurs, or tunas, are abun¬ 
dant and much used They are pear- 
shaped or globular, weighing from an 
ouni-e to a pound, red, yellow, or purple 
in TOlor , and usually sweet, though some 
times add in flavor The skin contains 
clusters of tiny spicules, or gliK'hldla, 
which are very irritating If taken Into 
the mouth, ao that care Is requlreil In 
peeling them They are sometimes called 
Indian figs or IJnriiary tigs because of 
the numerous small seeds whleh they con¬ 
tain. Several specl(*8 of (ipiiutla are cul¬ 
tivated for their fruits na well as for their 
edible Joints 'I'he flowers are large, nsn- 
ally yellow or orange, rarely rose or red.- 

Ilellcloui fruits ore those of Cereui 
pitahayo and Its relatives This species 
grows to the height of sixty feet and its 
trunk reaches two and a half foot in di¬ 
ameter The fruit Is gathered at dawn 
with long reed sticks armed with several 
prong*. 

Tha frails of Cereu» gigantcu*, a hand- 
soms tbetus of the Southwest, are also 
mueij esteemed either In the fresh state or 
preserved. They are egg-shaped, two or 
three ihches long, green on the outside and 



The Advance 

of Understanding^ 


Even romance of sixty brief 
years ago could not imagine the 
great advance heralded by the 
passmg of the stage coach. The 
••ailway and telegraph were 
coming into their own; but the 
telephone had not been so much 
as dreamed about. 

Yet the wise men of that day 
saw the imperative need. They 
saw the value of every step 
which brought people into 
closer communication with each 
odier. They knew this to be 
the one way to inci^ase under¬ 


standing; and to elimmate the 
“host of petty jealousies, blmd- 
nesses and prejudices, by which 
the Public alone have always 
been the sufferers.” 

Then came the telephone. 
And with its coming time and 
distance are swept away and a 
hundred million people are 
made neighbors. 

Places far apart are brought 
together by 34,000,000 con¬ 
versations a day over the Bell 
System. 



"BELL System" 

American Telephone and Telegraph Company 

And Associated Companies 

Om l^oUey, Onm Syttmm, Untomrmml Smmem, and all JiractaJ toward Battmr Saraiet 



ourteen CaKt ^xtietl) Street 

A luxurious Residential Hotel 
opposite the Metropolitan Club 
and Fifth Avenue entrance 
to Central Park. Easy access 
to the theatres, clubs and 
shopping centres. 

eager & Pobcoefc .^kn Sorli Citp 
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DURAND! 

Steel Racks 



D urand Sted Racks 
are not simply bins 
and shelving. 

They 8ure an essential ad¬ 
junct of system in handling 
stocks or goods, keeping 
perpetual inventory, etc. 

They are not mere metal; 
they are a method—a meth¬ 
od so flexible that it will 
meet the fluctuating needs of 
practically any stock room. 

S«nd for eaieUog of Dunmii Stool 
Lockan, or of Durant! Stool Racka 
and Shohmg. 


Durand Steel Locker Co. 

1574 Ft. DMrbonBukBMi 574 P«AR*«BUf 
Chicago _ N ew Yor k 

iFor Gunsmiths, Tool Makers, Ex¬ 
perimental & Repair Work, etc. 


•wing Arranged for 
Steam Of Foot Power. 
Velocipede or Stand- 
up Treadle 

« F &J BaraetCe 



I SOUTH BEND LATHES 

I For tho Mochm* and Rrpair Shop 0 Lathe f 



We Will Make It 

Wnter bury Button Co., Watfbury, Conn. I 


'AsfivviMoIoRS 

Kill fiiiririit iiv »«|NUi i *»* *» 

WLEMm eLfWWlKh. \ 


(ilmmin within The strawberry ponr. 

(iliiiiiiiifl fiDiit (’neut^iangularia, {« iit-nr- 

sli.iiiod, brlKht red. ’with HllRlitly acid 
Iiiilii, maklDK It di>Hlrablp In the fre.sb 
'oiiiittbm nr iiN nil itiRnflleut of the 
■‘pi-lMter pot" of tbo West Indies, Kxiel 
b'lit fruits lire nlso pForbired by I,emttiri-o- 
(lunt ihuihrri and eertnln oOier large 
tree-eaett, and these "pltnhnyna” do not 
luno the annoying tirleklM found In the 
fruits of (>tuintla 

“GarMiiibnllas" are the Hinall <;urniiit 
like fruits of Myrtmoeactus.' They are 
eaten fresh or dried like ralAlna Tlie 
melon eaetl produce a number of small 
edible fruits resembling tiny scarlet rnd- 
Ishes or rr^l peppers. The Mexican straw 
lierry, found on a species of hedsehoc 
cactus, Is salmon-calered, two Inohes In 
l«BKth, anil very sweet In flavolf. It Rets 
Its name from Its numerous minute seeds 
Tatezo flKS. so InuHirtniit to the natives 
of Si III them 1‘iiehla. are the fruits of a 
fippcles of Pnehyr-erena. 

Although may of the wild r-ncU furnish 
valuable food for man and beast. It must 
he admitted that there Is room for Ini 
provement Inith In the quantity and the 
quality of this food I have visited Mr 
Itiirhank's experimental grounds In'Cnll 
fornln and folly realise the lUfflcultv of 
his task in dealing with the eaetl and the 
Importance of his results His problem 
was to take a vagrant, forbidding plant, 
and divest it of its thorns and prhklcs, 
breed out ns indigesMlilc woody skeleton 
and imprioe the sire and flavor of its 
fruits 

Of the tneiitv or more genera In tin 
eiH'tl he selected opiintia hissausc it niis 
widely disinhnted, rendllv adiiptnhle to 
soil and ellninte, hardy, thrifty, with edi¬ 
ble pads and trnits, and already represent¬ 
ed l)V Mime spineless varletnis He se- 
ciinsl 7" si)iH.ies and (Sdd varieties of this 
gpinis from all parts of the world and se¬ 
lected from them jilants that appeared to 
possess the greatest number of good quali¬ 
ties Seeils from these plants were sown 
bv the thoiisiiiids and the new plants hy¬ 
bridized in order to break up their fixed 
liiihlts Cradnall.v a few pliiiits were oh- 
tnliietl by erosslng and selection that wi're 
spineless After ohtiilnliiK and fixing one 
good qiiiility, he sought another and iin- 
otJier, iiiitll, after ten years of otv ox 
IK ting labor, he gave to the world his 
'•s[)ineJess i ai tl " 

A number of these s]iine1ess forms, oh- 
tnliiod from Sir Hurhnnk may be seen 
growing 111 the conservatories of the New 
S ork llotniihal (iardeii Some are es i 
peclally siiitahle for feetllng cattle, while 
others Is'ar delicious fruits Before the 
eiiftlngs will grow' they must he wilted 
In the hot sun for a wei-k or more, after 
wiileh they are piirth hurled In soli or 
ashes When planted ont In fields or or ' 
( hards. th<*y slioiild lie set three or four 
feet apart In rows eight or ten feet apart 

'the fruits of these Uiirhnnk erenilous] 
are over three liuhes long, usually jellow 
or red in <olor, and have flavors all llielr 
own, reseuihllng tliose of peaches, melons, 
plin*ap|>les, eti Tin- amount of sugar is 
large, lieliig Hi to tf! tier «‘nt which gives 
the fruits their sweetness and much of 
their foisl value They may lie sohl for 
(In' )irne of oranges and tt costs otilv 
half as much to grow them, while tliere 
need he no fear of a poor or falling crop 
The food value of tlie spineless pads for 
stock is about half (hat of rilfaFfa, and 
enorinoiiM clops can he grown without krt- 
gatloii on arid or sterile land uusulttA to 
other cnijis ? , , , 

Colorado’s Cloud-ETO«|, 

(ConUnucA from page 
I’uelilo. sifiintisl at the eonflnence of the 
J-onniiitn and the Arkansg# Klvers, got 
tin full benefit of the floild In both 


T he mail oil page 404 shows the part of 
tlie Aikmisns drainage system In which 
the fimst had its origin The contour llnee 
fire drawn for intervafs of 2150 feet They 
indiente ^tlie great differenee in pitch be¬ 
tween the Arkansas on the one hand and 


its tributaries on the other Without clut¬ 
tering the map up with so many lines as 
to make it luilntelllglble wc found It Iw- 
pcssitile to do more than suggest the facts 
that the hanks of these ireeks arc Ilke- 
w Im> steeisT than thosi' of the main 
stream, and that the latter is really b<ir- 
dered, hejow Turkey Creek, by a very 
Touslderahle alluvial plain little higher 
than the water We have been able to lo- 
tate approxliuatelv one of the dams that 
broke, hut the fJeologieii! Survey ,#inp8, 
the soiir^ for this as well M for pwuitl- 
eullv all commercial maps of the ITulted 
States or parts theri'of, auUdate the 
dams, BO we are not able to show all ot 
I these 

FIimkIs are notbtng new to this region. 
Heavy rainfalls are common In the moun- , 
I tains, and It Is a frequent occurrence to 
find the Arkansas oooiipying more or less 
of the broad flat apace tioHveen its not- 
mnl hanks and tlie foothills at elthur side 
The extreme severity of the present vlslta- 
[ thin Is due to tlie fact that many days of 
iiiiiLsiiiil rainfall were followed by the 
cloud-liurst and the going out of the dams 
Tlie damage may tie nmgllly divided un¬ 
der 'three heads Most of the loss of life 
vv.is in the low parts of I’lieblo, which 
were completely inundated, many houses 
helng swept olT their foundations by the 
unexiH'cled rush of the water before their 
oeeu|iniits could make a move toward 
safety Then tlie' floor of tlic river val¬ 
ley. ns it gradimtly widens from the 
month of the canyon to I’lielflo and be¬ 
yond, is m-enpied hv farms, which have 
suffered a great deal of damage to their 
standing eropk ns well ns to their build¬ 
ings Filially, the railroads, building as 
they must along tlie line of the streams, 
linye had inneh of tlieir track syvept away, 
while iliere lias aiipareiitl.v been some los.s 
of life from trains that were overtaken 
by the flood and swept from the tracks. 

The llmsls at Denter and other points 
In the northern part of the state apjieur 
to he due entirely to the gradual rlst* 
of the streams under the influence of 
ninny days of rnthiT steady, heavy rain 
We read of no i loud liursts in this sec¬ 
tion. and of no dams going out This Is 
tlie lenson wliy the floods here, while se¬ 
vere enough, have not approached those 
at Pueblo and otlier points in the Ar¬ 
kansas Ulver drainage system But tlie 
Platte, yyhleh will cveutuailv recehe the 
ihwl yvnters from the norfhern* part of 
t'olorado, has even less of a real eliuriiiei 
or valley where it pimses through Ne- 
hiasks (hail lias tlie Arkaiuias through 
Kansas, so we may look for more serious 
secondary effects here than In the ease of 
the Pnelilo flocsls 

The Farm Market for Trucks 

I f'onttnufd ft om fmge 4H5) 
the sl/.e of the farm nor the tyiie of farm 
liig has any monojKilv on the interest In 
trucks 

“We Is'lleye we know falrlv well why 
some farmers have bought true ks, hut 
what alsiuf tliose who have not bought 
triuks'' We want to know if this iiega- 
Ihe Is a permaiier.t one, if they are not 
hiiying tmeks, is tliero any posslhlllty of 
showing them the real economy of this 
kind of Imulliig'' With tills In mind we 
fliid thirtv three (kt cent of the fn?Tn- 
ers ghe as a reason for not hiiying trucks 
some reiisoii tlmt is elassifled as 'Kliian- 
eial' We find eleven per cent give had 
roads niul, liieldeiitallv. that is somewhat 
low'er than we anticipated We And that 
of those who any that they do not have 
the eaali nr credit with which to buy 
motor iiqwer for transportation, sixty- 
two per cent own automobiles and 
eighteen per cent own tractors. In other 
wo^St they have actually paid out 
moWr for the purchase of motor power 
ill ''^•ome of Its phases, but are 
Aot as .vet Boid ^n the that this 

Is applleahle to the transportffflBn ol^holr 
eropa, though they recognise the of 
the aame kind of power for peraonAt|&«na- 
portatlon or for use In plowing and har¬ 
vesting the crops. 


."Of the farmers dslpg truths, forty-two 
per cent are using tractora. Here we And 
that the truck and tractor are not com- 
lietltors as the imaller fanner U a leas 
extensive tiw-r of the ^tractor than the 
larger farmer, while the truck Is equally 
applleahle to all sizes of farms. The sixe 
of tlie truck best suited to farm uae 1« a 
subject of much discussion among truck 
manufacturers and aaleameu aa well as* 
farmers. * . 

“Uegardless of the slae of the farm, 
there Is Felativelydittlt toterest In a truck 
of leiM than one ton. We And from the 
report a very mrked^ Interest Iby those 
who have not yet txjugftt* trucks, In the 
one-tou trucks, lu the tdn-and-a-half and 
two-ton trucks. If w« pHce this by the 
size of the 'farm, iat enampte, we find 
forty-tsne per cent pf them with farms of 
one bundr^ acres gnd teas are Interested 
in the one-ton truck. Of those farming 
over two hundred nd forty acres, twenfy- 
two per cent of them aaff Interested In the 
one-ton truck, while only one per cent are 
lntere«te<l In a truck of leas than one ton 
We And in the larger acreages thirty-nine 
per cent are intereated In the two-ton 
truck, while tyvonty six jwr cent of the 
farmers farming less than one hundred 
acres are Interested In a two-ton truck " 

Labor-Savinx Trvdc Bodies 

(Continucil from page i98) 
leys at each end of the tiibfilar gjipport, 
these cables being operated liysmieftiis of 
gearing from the power take-off of the 
transmission When the ixidy Is carrying 
a load of hrluk it rests in a luirlsontal 
position and the actuating memiier at¬ 
tached to the Iwid/ framfi Is down at the 
lower end of the tubular support near the 
large sheave When it is desired to dump 
u load of brick the engine power is di¬ 
verted to the cross-sliaft carrying the two 
large pulleys over whieh the cable runs, 
and as these pulleys rotate the botly-act- 
uotlng canlers are mov(ia out on tlfls'tubu 
lar supports and the body is shifted from 
the horiwintal )»osttlon It normally occu 
pies to the angular position neomary to 
dump its load, The eonstroctlc^ mftllned 
makes It iiOHSllile to clear the rear end of 
the ehasslN yvlth the iKuly and have it as 
Hiime a nearly vurtleal position so that 
the bricks may be deposited on tfj» ground 
in the same orderly way In wWeh they 
were loaded into tho truck body* 

Another uae ot the power take-off Is 
outllne<l III the photograph of tho 2t4-ton 
truck which is equipped with a special 
log loader which makes It possible for oue 
man to load or unload large logs unaided, 
except for the engine pWWer, that would 
require a gang of men to handle with the 
simple skid eijulpmont ordinarily provided 
for liimluTliig oiH-rattons The log-loading 
mechnnism la very simple. It eymsists of 
a yviridliiss roll earrletl at tlie side of the 
chQHsis by suitable lieerlngs and extend 
Ing from the cab to the rear end The 
log to Iw loaded is encircled by a chain, 
the end of which Is attached to one of the 
hooks on the windlass When the engine 
IMiyver is dhertt-d to the windlass-opera t 
lug gear by the simple foot-pedal control, 
mountevl on one of tho steps, the chains 
roll up and drag the logs up the skldyvaj 
and on to the truck frame. 

Another simple device which saves con 
slderalde time Is fitted to a truck of thi' 
Kansas City, Mo, Telephono Company 
This truck Is equipped with a simple 

hoist or derrick for raising and aettlug 
telephone poles. Kecently the truck and 
a gang of three men, oue whom was 
the truck driver, made a'fioord of aet 
ting forty poles in one hour. The 

boles had been dug and the poles 

distributed before the ftet was at¬ 

tempted. It is stated ttm,' before this 
truck equipment was put Into service 
it required six mao to raise and set eight 
poles an hour. The truck Is not only use 
ful lu general oooatruction work, such as 
installing ptde tinea, bat It la also ygloa- 
Me for drawing cables through otmdQlts 
and for gonaral eturgency wagon work. 
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Let this Booklet cut down 
your engine and chassis troubles and repairs 

E V'ERY automobihrt who want* to cut down The temptation to u*e heavier oil in worn engine* 
repair bills should have thi* Booklet It *trikcs is dealt with. The Booklet points out the penalties 
ts keviiote in the opening sentence, "One half of which come from this dangerous practice. 

•very' dollar spent for dutomobile repairs u ujastedf • • • 

Every year American motorist* spend at least You may think that you have no avoidable repairs, 
me hundred million dollars unnecessarily for engine So do millions of other motonstsl And they are the 

very men who contribute to the hundred million dol- 


Ovir Booklet, "Correct Lubrication,” diagnoses lar repair fund whirh represents sheer watte. 


the cause of much of this immense national waste. 
It deals simply and scientifically with first causes 
It discusses caiisrs of repairs, engine factors, 
lubrication factors, carbon formation It describes 


mean nothing, or worse than nothing. 
It deals with transmi.ssion and differ¬ 
ential lubrication, explaining why lu¬ 
brication practice of a few years back 
is today obsolete — why old practice 
points to repair bills. 


immense national waste. Motorists need information on this vital subject, 
cally with first causes I'hi* information is provided for you in our Book- 

repairs, engine factors, let, ‘‘Correct Lubrication.” The jpai edition it 

formation It describe* now ready. It contain* the fact*. They ore sim- 

important — where they ply presented—easy to get at, easy to read, easy 

n nothing. to understand and easy to apply im' 

md differ- mediately to your financial advan- 

g why lu 

years back The Booklet is free. Send for your 

copy today. In writing, pleaK ad- 
nearest Branch. 
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VACUUM OIL COMPANY 


OhtM«o D«trclt MhKMiwoU* lixllanwalls BaoM* Oltir. DmIMmi* 
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Compromise, with a Big Stick 

T HIIKK mi vies of cotumaudlne ImiiortiimT .stand 
111 a clHMa by tlipmsPlvt'H—thome of llic I’liititl 
.StatpH, (iroat Itrltaiii and .laiiaii Knob of these 
iiatloiiM (oiialdera a big navy essential for Its welfare 
The first Is a continent and entirely self-supporting 
—the other two are lalands of limited area, and there 
fore are entirely deisnidenl iiisiii the keeping ots-n of 
sea comuinnicjltlous for their exlsN'nee I’artleiliarh is 
this true of Great Hrltnlu, since the sea la not only the 
arteiy through which fiow her supplies of fotsl and raw 
materials, hut it Is the only link which hinda togethei 
Ihe many elements of an empire of some 4<H) mllllun 
laaiple It la for this reason that alie has llitherto in¬ 
sisted on possessing a navy of sufficient strength to 
keep oiicn tfie sea routes against any possllde enemy or 
combination of enemies 

Wo are more happily altuultsl for so last Is the 
ejtli'iit of our country, so varied and abundant are Us 
resources, that even If a l•omblm^tlo^ of t'liemlcs could 
blockade our toasts we could support oiirstdves Indefl- 
iiltely, and with our great manpower and unrivaletl 
pnsluctive capaPIty, we ctiuld tiult kly crush any exis-- 
dltloiiHry force that might land on our shores The call 
for 8 hlg navy Is based upon considerations of our ex 
tensive isiast ]lni> which we must defend, ntsni the fact 
that we have the I'Wllppliies, Hawaii and I'orto Ulco to 
jirotett, and the further fact tlnif the Navy now has 
tinder Its care the setsnid largest merchant tlect In the 
world 

The liritlsh Admiralty, through Its First Ixird, re- 
ceiitly aniiouneed that It had ahandontHl Us iiollcy of 
building a supreme navj, and for the future would he 
content with a navy isjual to any other , that Is to say, 
of the same strength as our own This momentous 
ahandonment of a polity which has the sanction of 
centuries of Hrltfsh hlstorv Itehlml It, was accom 
psnlisJ with the statement tliat Great Urllalii refust*i) 
to regard the growing strength of the UiiUetl Htates 
Navy as any menace to her own security. As proof of 
the goml faith of this iironnuntement. Great Britain 
has cut her naval strength down to the bone, aud has 
scrajiped a flt>ot whlih Is (omparable In effeetive 
strength to the unbalannsl fleet which we possesseil 
in 1914 .She has not laid down a ship since the armi¬ 
stice, iiud has only now authorized four battleships as 
repliKS'iiients for hei earlier battleships which are 
within u year or two of the obsolescent stage 
Japan has a proginm of new construction on hand 
The ahliis she Is ai tnally building represent only a 
fair iiruporllotinl addition to her existing fleet .She 
has also authorized an mldltlonal program for which 
no aiiproprlatlons have been made, being stimulated 
to do tins (so her slalesuien have said) by the large 
program of new ioiistuictlon In the I nlted Htates 
Work on the imw .lapunese program Is being held up, 
IHUidiiig the dlsi'ussloiis on dlssrinanient whbli arc now 
under consideration, Gri-m Britain recentlj voted a 
small sum to Is- expended this year In laving the 
kt-els of their proiiosed four ships 

ITesidont Harding, with tho cotnnrronee of isith 
Houses of f’ongros,-, piirisisiw to call a cotiferenee In 
which the thiee iinlions lan galher about the fahle and 
arrange for an nuclei si milling us to the future size of 
their lespectlve navies, llic ninonnt of new eonstriictliili 
to be underlnken and, iirobnblv, for a division of the 
w-ork of keeimig the seven seas ojHm and safe for the 
tialllo of the world 

"Disarmament" is llie gi-neric term liy which the 
objis't of the conference has lieen designated The 
term Is misleading Me advocate of the movement ex 
pi'cts or wishes that It shoiihl lend to atiKoluIr dlsarmii- 


meiit. Mr. Harding will not call upon the navies eon 
ci>rned to sink their battleships, Ulsband their crews, 
and dismantle their dotkyards A navy Is as essential 
to a nation as a police force to a city A lietter deslg- 
untlon would be “regulated" or “nop-eompetltive” arm¬ 
ament. Should this Ik* brought about, the mad race 
of one nation to outstrip another—a eompetltlon horn 
of fejir and lashed to white heat by national hatred- 
will end. Distrust will give place to discussion, rabid 
hntemongerlng to calm reason, and the strength of 
navies will be proportlonisl to the acknowledged re 
sponslbillttes and projK-r fommltinents of the nations 
concerned 

But we must not go into the conference r<Ktm with a 
big slick in our hanils .v-trange to say, there is danger 
of this, for yon may meet both In the Navy Depart 
meut and In the Senate men who will say "Let us 
eoniplete or Insist upon Hie eonipletlon of the wholi- 
1916 program before vvi- enter any t-onferenc** That 
will put us In a strong pohltlon. and we can thus brlug 
Japan and Great Britain to our terms" Could any¬ 
thing he more fatuoiis--«r more naive As Senator 
Borah so aptly said “If wt enter the conference with 
our navy shlplmllding going full blast, Japan will not 
listen to our words—she will be hearing the clatter of 
the riveting hammers outside the door" 

There might be some economic loss If the three na¬ 
tions shut down absolutely for the few months during 
which the conference met but w'e have faith to Itelleve 
that the loss would be made up a hundredfold In the 
t utting down of future naval budgets, and a thousand¬ 
fold In the moral gain to the world at large 

Shipping Troubles 

W K have before us an analysis by the editor 
of the UMppmy 11 ortd of the discouraging 
conditions whidi existed In the British Mer¬ 
chant Marine In tlie spring of the present year It is 
the statement of one of the world's best authorities on 
shipping uiatlers, and all that he savs of conditions 
tliree inunths ago may be repeated with greater erapha 
SIS today One eiiunut rend this material without lie- 
iiig struik by the fact that like causes have producs*d 
like eff<s-iB on out side of the Atlantic In comtnentlng 
on the report of the UveriKHd Shipping Association, 
attention Is drawn to Uie fact that though the shlp- 
larrvlng power now iivalluble In the world Is sufll- 
< lent to deal with a larger volume of overseas traffic 
thuii was handled In 1913, and the needs of Great 
BrltHin ns a consumer are greater tlinii ever before, yet 
In 1920 the oveiseas commerix* of tho Unltetl King¬ 
dom was In weight 19 i»er cent below, and the exfturtB 
•Ml Iter cent lielow those dealt with In 1914 Today, of 
course, the situation Is cousiderubly worse than that 
In 1920, although the British tonnage avallahlo was 
at least 1*41181 to, and the foreign tonnage available was 
far In excess of, that alloat In 1913, there was used In 
the overseas trade of the United Kingdom in 1920 
shli>-carrylng power only In the prbfHirtlon of 80 against 
the 100 employed In 1913 Furthermore, although 
more ships were emploved, under the prv*sent condi¬ 
tions it Is taking five ships to do the work that- was 
performed by four ships in 1914 
Bearing In mind conditions In the de<*p sea trade in 
this country, there la something familiar In tlie British 
analysis of their own tronhles. We are told that the 
advance In wages Jias raised the cost of production and 
transport, making It Impossible for the British to sell 
tbeir exports in foreign markets We are assured that, 
in the main, it Is the tidvamo in food prices which has 
brought about such an adVHiice In wages Take note 
also of the fact that they have reached the maximum 
traffic which can be dealt with through the porta work 
tug under prevailing coiidltlnus, and unless those con¬ 
ditions can lie altered, it will be itossihle to Import 
only five-sixths «f the overseas supplies of food ob¬ 
tained under jvre war condltlous Henee follow scarcity 
ami high iirkvs, eoutlniicd demands for high wages to 
meet those ptic-es, u eosl of protiuction which makes 
selling of manufactures and coal In foreign markets an 
impossibility, constant ciirtnllment of production; a 
decrease in exports, and last, a further and inevitable 
reduction In impoits Thus the whole thing runs In an 
ciitlless circle, and It can truly be said that, with modl- 
ilectioiis due to local conditions, we are passing tlirough 
a similar experience. The principal modification as be¬ 
tween us and Great Britain is the question of exchange ; 


but of our merchant marine, as of theirs, It is tnie that 
the greatly Increased costs of tJ^teratlon constitute a 
severe handicap Indeed, In this respeOt we are In a 
more parlous state than they; this for the reason that 
our Impossible navigation lawn—the burden laid upon 
our shipping by the suicidal LaFoUette Act—renders 
successful competition on a commoh (ate basis out of 
ibe question. 

Developing White Coal Resources ot France 

ItANOE iiroved herself heroic In the war, and 
she Is showing herself to be not Jess eo^in tha 
peace which has followed Of men she sacrificetl 
nigh upon one and onerhnlf ralUlon, and of her land, 
ever so dear to the heart of a liTcnohman, she lost the 
fairest, and Industrially the most productive section, 
.Sjieaklug of her peacetime effort, we Bse the term 
"heroic" advisedly; for the statistics which the Gov¬ 
ernment has recently given out showing what has al¬ 
ready been done In reconstnietlou of her devastatisl 
provinces, jirove what a stupendous effort this sorely 
stricken people has made 

'Phe coat which Germany Is now sending Into France 
will partly fill the gap which was caused by the enemy 
destruction of the Ijens coal fields, and the French Gov 
ernment Is now planning to reliiforee the steam-power 
output of the country by the develojiment of the ahuu 
dant wateritower which resides In the rivers of the 
country, and particular!} In tho Hiver Bhone. 

According to a statement by Fresident Millerand, 
France is about to undertake the greatest series of en¬ 
gineering efforts ever iittemptiHl In that country, by Its 
reconstruction of the canal from the Rhine to the 
Rhone, togetlier with the execution of large hydro 
electric projects which form part of the scheme. The 
existing canal which. If wi* rt'iaember rightly, owed 
Its ccmstriictlon to the genius of that great engineer- 
soldier, Naimleou I , Is to tie widened and deepened so 
us to pt*rmlt the passage of shipping between the North 
Sea and the Mediterranean 

The Rhone, In the upper part of Its course, runs 
through gorges which lend themselves admirably to 
the construction of short lm( lofty dants, and for the 
present the French engineers arc eoncoutratiug their 
attention on two such structures, each of them 200 
feet in height fine of these installations will yield 
120,000 hotsepower on a normal flow of the river, and 
a second dam will add another 500,000 horseiwwer 
After these two dams have been completed, other hydro- 
elettrlc plants will be built lu various gorges of the 
rUer which, upon their comidetlon In future years, 
will place It total of one million horsepower at the 
disposal of the Indiistrles of the south of France In 
the c-onstrucllon of the«* large ilams It Is probable 
that American practise will be followed, and we uu 
derstuml that a commission of French engineers Is 
making a stndy of the extensive works built by our 
own Government Reclamation Service for derelopment 
ot the arid lands of the western continent The ma 
terlal of construction will be (xmerete, and we under¬ 
stand that a facing ot siteclul brick will be laid upon 
the upstream face of the dams It Is estimated that 
it will take about four years tq complete the first part 
of this great project, and the Indications are that the 
entire cost of the works will be repaid, at the present 
rates for electric power, within five years after the 
power stations commence operation. 

Venus vs. Comet 

U mure amusing Incident of popular scleuce mis 
Informed baa come to our attention than the 
one that kept all New York agog on the after 
noon of June IRth This was a beautiful eJear day, 
and Venus ^ras an ex'enlng star, neither Insufficiently 
arrived nor too far gone This of course meant that 
she was easily visible to the naked eye Iffi'broad day¬ 
light, If the eye could but be turned upon the exiict spot 
By some merry aci Ident, soiiie unidentified person's 
uninformed eye was so turnetl, aud the glad tidings 
spread through the city that the I’ons-Wlnneoke comet, 
which had been much mentioned In the papers, was to 
lie seen The serlons business of the city was entirely 
given over In favor of star-gazing, and thousands of 
people saw the "comet,” or pretended they did, until 
the early evening papers, having consulted us and 
other authorities, gave the thing away. The comet, of 
course, Is quite beyond the pttwer of the unaided eye 
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ISlectrldty 

Pbotogrtptia Tkrongli W»U«<—To prove the immenBc 
lienetratlug powero of X-rnys, M Contremoulln, More 
the French Academy of Science, produced photographe 
of human bones which were taken across a (>ourtyara 
i!50 feet broad ^nd through a thick brick wall This 
shows the necessity of prot)er iirotectlou when using 
powerful X-ray apparatus 

BarranqulUa Radio Station. — It is reported that 
the towers and buildings of the radio station at Harrun- 
.<]ullla, projMjyty of the Marconi Wireless Telegraph 
(Company, are now coinplett>d, and the arrival of the 
further equipment Is all that is necessary to place the 
station In operating condition The site of the station 
Is on the blgth ground about miles from the business 
section of BarranqulUa 

Port Burwell Radio. —The opening of the new radio 
telegraph station at Port Burwell, Ontario, Is au- 
notinced by the Canadian Itepartment of Naval Service 
This station has been equipped with the -most modern 
ending and receiving apparatus Three expert op¬ 
erators are in attendance and Its range covers the en 
«lre expanse of I>ake Erie, us well as lluklng up with 
the chain of radio telegraph stations now extending 
from I’ort Artliur to the sea, thence to I.abriKlor and 
the outer reaches of Nova Wcotla iind Newfoundland 

Finland’s First Radio School has been in oitera- 
tlon siuoe the end of September, 1920, as the rt'sull of 
England’s new law prohibiting nil ships of more than 
i,«00 tons front remaining In English harbors without 
a radio apparatus Only those perwtns were admitted 
to the school who had served previously us military 
radio operators In Finland Eleven puitlla completed 
the course In December and received their certltleates 
The school la private and without (iovernment support 
Up to the present time very few Finnish vessels have 
iM'eu equIpiH'd with radio, hut It Is exiteded that others 
will toon lustal It 

A High-Capacity Storage Battery. — A description 
of a very thin plate storage battery having almut three 
times the PxjMised Burface iver i»ound of material com 
pared with any other eommerelal battery was given In 
a rev'ent pujter read before the American Kleetrochem- 
leal Society The electrical output i)cr unit weight of 
lead and active material Is .'lO to 20f) jter cent higher 
than that of the standard tvi>es. and It Is less smhjeet 
to me<-hnnleal defects and variability Batteries may 
Ik* rebuilt by shlfiplug charged elements wrapped iti 
paper, the separators Itetween the plates not allowing 
them to dry out In transit 

Retarding the Action of Electro-Magnets. — The 
attraction of an armature hy an electro magnet may be 
retarded by winding a sbort-elreulted coll on the mag 
netle circuit In order to get the longest retardation 
the rvdnetanee of the mngnefle circuit, the reslstuuee 
of the short-circuited winding, and the remaneneo of 
the Iron should Ite small, states an authority la Electro 
terhnUvhe ZHIirhrift This authority has constructed 
an electro-magnet In which the time tag In Its oiara- 
tlon may be adjusted from 2 to 8 seconds This de¬ 
vice bas found practical application in the operation of 
lighted buoys, so as to give flashes of light at regtilar 
Intervals. 

Mesiea’s Chihuahua Radio SUtion.—A combination 
of radio and radio telephone station will shortly be In 
ojterstlou In the city of Chihuahua, according to Consul 
J B, Stewart. The station will have a range of 0,000 
miles, thus putting Chihuahua In direct communication 
with all parts of the United States, Europe, and other 
lountrles Some time ago iin American company con¬ 
tracted with the Governor of Chihuahua for the erec¬ 
tion of this radio station, ami the manager of the com 
pany states that the material and apparatus have al¬ 
ready Itegun to arrive at El I’aso, Texas A station 
win probably be Installed at Ojinago and Chidad 
Juare* and, later on, at Madera, Chihuahua Steps 
have also been taken to Instol radio communication 
for certain mining and smelting companies 

FlnUnd'a Radio Station. — A new Poulsen sUtion 
for radio telegraphy has been completevl at Sandhamu, 
a short distance from* Helsingfors, Finland A 10- 
kllowatt primary-effect Telefunken radio station has 
tieen there for some time, connecting’with German, 
Swedish, Norwegian, Russian, Bsthonlan and Eatvian 
stations, but the new station Is still more powerful 
and establlshea connections with all the principal conn 
tries of Europe. Elxperiments, conducted under direc¬ 
tion of the chief at Finland’s radio service, have es 
tabUshed sharp and clear communication with the 
BnglUh radio station at Poldhu—a distance of some 
1,800 mlJ<w—and the signals were clearly heard at the 
English Chelmsford station and the Danish Lyngby 
station. Conimctlotts were also established with the 
nearer station# at Berlin, Kttnlgsburg and Petrograd. 


Science 

Maps as Paper for Stamps.—Many of the new re¬ 
publics which were a by-product of the war are utiliz¬ 
ing all kinds of material for their needs For example, 
Uatvla prints her stamps on the Inuk of maps Paper 
usevl for maps Is generally good, so the reverse of the 
sheet makes an excellent white paper for stamps 

We Are Now All Counted.—Final statistics placing 
the total iio]>iilutlon of continental United States at 
105,710,(120, or 27,512 more than announced last Octo- 
lier, when preliminary flgures were given out Final 
figures place the total population of the oullving pos¬ 
sessions of the United States at 12,148,738, which 
brings the population of the entire country and Its 
possessions to 117,859,858. 

How to Find Lost Radium.—A doctor recently thre’w 
away a $6,000 tube of radium which became mixed 
up with some bandages wbiob wore cunslgned to the 
furnace A radium expert was summoned and he 
sprinkled zinc aultlde all about the itdlar and then 
turnerl out the lights Soon the nuxlous watchers saw 
a small glowing patch among the ashes In the furnace 
and found the tube of radium which, bv Its ai'tlon, 
had causevl the zinc sulfide to become luminous The 
doctor will lift more enrcftil In future 

Now the “Curie”. —So far aa we can remember only 
one letter In a dally newspaper called attention to the 
“curie" which belongs to the family of the watt, the 
volt, the ohm, the farad, etc. At the Intertnillonal 
Congress of Radiology which vs-ns held In Brussels In 
1910, of which Mme Cuile was president. It was agreed 
to call the unit of rndlo-actlvlty—nnmelv, the amount 
of radium emanation which Is in equllllirlum with one 
gram of radium—by the very appropriate name, the 
“curie” (As in studying radium one works with ex 
ceeillngly small quantities, it Is the term “mlllicurle" 
that Is In most freiiiieiit use ) Thus ns long as science 
lasts will the name of Mme Curie be iierpctunted 

The “River of Doubt” To Be Cleared Up.—The Mul- 
ford Biological Exiievlltlon. which will pick up the lost 
trail of the Bmisevelt "River of Iioubt,” has Just sailed 
The expisllllon Is licndeil by Dr Henry 11 Hiisbv of the 
Csdumblu Unlversitv School of I’harmucy and has 
among its other members Dr FnslerKk 1. Hoffman, 
statistliIan and third vic<‘-presldent of the l•^udentlnl 
lusnrniKe Company , Dr Orman E White of the Brook¬ 
lyn Botanical Gardens, Dr William M Mann, assist 
aut entomologist of the X'nited States Bureau of Ento¬ 
mology , Dr Everett I'enrson, It hthyologlst of the In¬ 
diana Unlverslt.v, anil George F McCarthy, expert pho¬ 
tographer Thev will sis'iul two years In uncharted 
regions and expect to trace the ‘ River of Doubt ’ to Us 
source, liicldoiitiilly collecting fauna and flora, par¬ 
ticularly rare plants and herbs for chemists and miHlIcal 
professors 

German Casualties. — Germany's ca.v,ualtie.s m the 
great war were placed at 0.888,982 hy Dr Wllllnm S 
Halnlirldge of New York, Comiiiiiiider In the Naval 
Mediciil Corps, in a n>cent address at Boston before 
the Association of Slilitaryr Surgeons of the United 
States The figure was determined through two years’ 
service in Germany during the war ns no observer and 
from the study of ofibinl and seml-ofilclnl publli-atlons 
and Htutcmeiits In German, Dutch and Scandinavian 
magazines The Gorman losses wore divided as fol¬ 
lows, Killed In battle, U.^^l.l^S. misstiig. 0iB.S40. 
wounded, 4,211,481 . died of disease, 15,5,013 It bad 
been absolntelv established however, he stated, that 
90 per cent of the German wounded were refttteil for 
service In the field or at tha base hospitals, or ren¬ 
dered self-supporting. Of tl»e sick and wonnded who 
reached tlie home hospitals In Germany only I 6 i>er 
cent died 

Alcohol from Tropical Jungles. —We clutch at any¬ 
thing OH a substitute for gasoline I'rofessor Whitford 
of the Y'ale School of b’orcstry says that alcviliol could 
be economically manufacturevl from the moist vegeta¬ 
tion of tropical forests and Jungles “The evidence Is 
conclusive,” said Professor Whitford, “That the trop¬ 
ical sun has the power to store up more energy lu the 
form of cellulose in a given time than has the tt*m- 
perate sun Tf this Is In a utlUznble form It remains 
for the Ingenuity of man to overcome the difficulties of 
profitably applying It. With the Increasing needs of 
the nation It Is reasonable to expect that sismer or 
later It will be necessary to utilize more fully the plant 
resources of the tropics ” Professor W'hltford said that 
the annual production of alcohol from the nipa plant in 
the Phlllprdne* was now nearly .3,000,000 gallons and 
that one distillery there had produced 98 per cent aleo 
hoi at a cost of about 20 cents a gallon, and If operated 
to full capacity could make it at a cost of 18 cents a 
gallon. 


Engineering 

Second Simplon Tunnel. — This tunnel, begun in 
Marcli, 1011, is 98 per (cut (omplcted 'I'he first tunnel 
was begnn In 1898 and opeiuMl for trnlbc In 1906 

Disk Bearings—What is said to be an entirely 
new principle in bearing design bas just apjieured in 
Groat Britain, us the result of prolonged research by 
the scientific tnveslIgutors of a U'adlug ball-bearing 
iminnfaoturer In that country The bearings In this 
new design arc disk-shaped, with ronndisl iierlpherlcs 
and are said to coinidne the low frictional resistance 
of the ball bearing type with tlie greater carrying ca- 
paclty of ibe roller licarlng 

Alberta’s Big Projects. — Tremendous irrigation 
projects are plniimd in AIImtIh ns the result of the 
piovliiclal government backing the S.5,-9»0,(KK) bonds of 
the Lethbridge Nortliern District, and It Is cstlmat(Hl 
that the total amoniit of outlay tnvedved in all the 
inoposcd undertakings will amount to tadween $,50,0tK),- 
(HX) and )t(H),(KM),(ltHi This exis'iidllnre, of course, does 
not imliide tlii’ (Canadian Padtic Uailwav’s gigantic 
(Miteriinse wliiili already is serving Inindri'ds of thon- 
saiids of acres 'I he di-mand for irrigHtcsl land is 
greater than the Hni)iily at the present lime, so Im- 
piessiye have twen tlie retnnis fiom land fnrnlshcsl 
with water iirtlfli lalh In Alberta 

The Philsdelphia-Usmden Bridge. — Six roadways 
are pnivlthsl In the jihuis of tlie lirldge to he hiillt aerciss 
the Iieluware River to (onnect I’liiladelphia and Uaiu- 
den In addition, there are lo lie four Irnlley lines 

two of which are for hlglt ... seivne, ns yyell as two 

ten foot walks foi pedesiriaiis An example of the 
size of (he proposed strnetnre mnv l>e taken from the 
plan, whieli proiMisr-s that the east main river tower 
shall rise 380 feet nliove tlie IX'laware River The 
Siam length on the Franklin S(|uan'-Pearl Stri'Ol loen 
tloii is 1 7.'>0 fis't lietvveen towers The proiscsed bridge, 
whieh will surpass liv a goisl inurglu any of the exist 
mg suspension lirldges. Is lo tie described and llliiRirnted 
In an early Issue of this Journal 

Uhlna's Concrete Work. — Owing to the high cost 
of timber In Clilna, it Inis becui found eennomii ul to 
make railway sliM'iiers and cleelrie trunsmlssicm line 
lioles of reliiforecsl eonerete The sleciHTS ate rein 
forces! with old mine calilo, states Engincfrini/ Acirs- 
/iVeorcf, and are ennsl niulor water liofcire usc> Now 
track Is not sniiiilled vvllli eonercdi- slec'pers, but laid 
with ordinary wesiden sleejs^rs, which are afterward 
reiihieod by concrete wlien the road lied Is well settled 
'I bc‘ poles arc- 40 feet and .‘lO fes-t high, and are cast 
bcirl/ciiifallv They arc' liollovv for four fifths of their 
length, sc)uuri> sc'elion, and taper, and some of the re¬ 
inforcing reals are cairnsi alicive and below the isile to 
act as lightning eoncluclors In liotb cases the enn- 
erc'te mix is 1 2 ■), and the pole's and sleejiers have 
given comiilele satisfaction 

Formosa’s Hydroelectric Project. — The Jitsugetsu- 
tali (Lake ('undlcllns) hvdrcs'loc trie projes t to la" eon 
strtietc'cl hi Formosa has nttraetcsl conslclenilile atten¬ 
tion on the' part of vanoiis purveyors of electrical and 
mc'chnnieal eciuipmc'iit The generating sUitlon Is to 
consist of six 20,000 kilowatt alternatuig-eurrent gen¬ 
erator milts cllreellv c n.iiksl with Peltcm tyis' water 
wbc'cls oiH'rallng tinder a mean iietnal bc'nd of about 
1,.370 feet In addition tn the iiiiiln water whc'els and 
generators, tlii' speeltlenl Ions also call for water-driven 
exciter units, )ii'iistocks, governots, valves, eiglitt'pn 
7 400 Vvii stc'iinp tiansfeirmers, switelilioarcl and 
switeblng eeinlpnient, and either niixiliary apparatus, iii- 
I lulling a traveling erano For the two siilistniliins 
tliere will 111' reipilri'd twentV'one 7,00o kvii steieelown 
iraiisformers tliree svne'hronotis eiiiiileiisers, and the 
switelung iiiicl other auxiliary cajulpment In c'onnectlon 
llii'revvitb 

Niagara Hydroclectnc Canal.—This undertaking is 
ami lias lits'ii making riipiil progiess toward esimpletiem 
It bas lies'll espeelaliv favored liv the weather, which 
made ll jiossllile for the' work to go ein tinlmiicdPd dur¬ 
ing the Inst winter Of 1.'i,,5()0,0(Ki cnlile yards of earth 
exeavatlon, 12,.500,(KM) enliic yanis have already be<>n 
removed , while of the- 4,000,000 entile yards nt atone ex 
eavatlon, 2.500,000 have liccn taken out This spc88l in 
the removal of I'lirtli anil stone leas lieeii necomiillsheel 
Iiy siiovi'ls which excavate 8,.500 eiilile v arils of earth 
or a.tKKi culile yards of stone in gO himrs witli two 
slilfts of men The se shovels biitidli' 8 cubic yards of 
earth or 6 euble yards of stone at a time The deepest 
cut In the canal Is 135 fei't There are now, and have' 
been during the past winter, 7.200 men working on 
this Job I'l) house the workmen It has been neevssHry 
for the Hvdroeleetrle Canal Commission to exinstrnvl 
many buildings, as it lias b(8>n ImiKisslble to get ade 
quate housing necommcMlatlons In the city of Niagara 
Falls. Dnl 






k No. 2 looklnv KwtkoMt, fhowlnf « h «« t i t ool pUli)(. 


ConutructloM work now Kointr on in connection with the Welland Canal 

Canada’s Great Ship Canal 

The Present Status and the Ultimate Plans of the Welland Improvement 
B\ J. F. Springer 


JT eiijfincerlnB eiilfi-jiriw 
lielnK proHt'CiitiKl lii tlic Now 
World is the $100,000,000 
Mhlp ciiiiiil MOW’ under oon 
utruotlon lietwi-en Laken 
Krio and diitnrlo About 
one lifth of this auin hOii 
already been expended, ao 
that the work la tar from 
holiiif oomi»)eto<l It la not 
KoliiB on at a fully aatla 
faotorv rate because of lack 
of eoal and I’ortlaud cement 


Profile of the new Welland ('anal, showing the 
elevations from one end to the other, and the 
location of the different locks aa well aa their 
lifUnE rapacity 


laturallv, Interrupteil hr the will however re<inlre oiilv the completion of the pres- 


II , and now it lags liccause of the letiacle 
t >011110 war However, the Kreat work i 
and may he cxiiei ted to gam momentum 
s that HO.lKK) barrels of cement were waiilei 


but 12 feet of water on 
their slUa. which It a limita¬ 
tion auffielent to bar the 
IWBsage of the repreaenta- 
llve ocean-jmlag veaael. Aa 
compared with the nltimate 
t'anadlan achetue, the New 
York Barge Canal has one 
tAwcoMTMoo dlaadvantage—that of re- 
loading. But the Welland 
Canal on the haala of an on- 
developed canal system on 
■— the St. I-awrenoe will be sttb- 

jeet to pretty much the 
same limitation, as through shipments from the West 
of eoiisideraWe cargoea will have to termlnato at the 


r development of the six canals eastern end of Lake Ontario. 


fill UIL’O, hut that this reitulsltion wii- 
dowi) lo !10,(KNI It Is doulitflil If eve: 
suiiplied Soft eoiil was, some lime u( 
up III odd lots at $14 to $H) per ton 
ilous liaiidlcaps, but ibc\ will shortly 
doubt, and the work [iiessed on with 1 
I'he New Welliiiid ('anal is the most 


nomeiitum bctw«s>n Lake Ontario and the harlair at Montreal In 

it were wanted tint, llic present deNlgn of the locks for the Welland 

nltimnielj cut wiiterwaj provides for ,‘ld fe<‘t of water on the sills, so 

this has been that, If the St lyawreiiee locks arc sindlarly tsin 

1, being picked strueted a Hd foot ehaiiiiel from Hnluth to the sea 

rhc>sp arc se- will recjulrc only some comparatively inexpensive con- 

3 forgotten, no sirtic-tlcm at Snnit Sfi- Marie and some not esi>e- 

II vigor elallj expensive dredging jobs, prlndpally In the Wei 

expensive link land Canal and In the si\ canals of the St l.avvrence 


ilous liniidleaps, but ibev w'lll shortly be forgotten, no siruc-tlcn at Snnit Sfi 
doubt, and the work iiiessed on with full vigor elallj expensive drecigli 

I'he New Welliiiid ('anal is the most expensive link land Canal and In the ' 
la coiiJieetloii with llie di'veloiiment of a pnssagc'way The route from Moutn 
tor iKx'aii-golng slniis from Lake Suiierior to the At- water and is navignbh loi 
liintle 'I'lie five lireat l.nkes have the following aver- The New York Baige < 
age levels nlsivc' the sea .Sur>ertor, 602 feet, Iluriai wnterwavs and thus makes 

and Michigan, .'SI feet, Krle, ,'i72Mj fc-et, Ontario, 240 eargoc-s lietwec-ii Hulutb a 

fiH't The .St I.iiw rc‘ii( I, a iiotahle river, takes care of City, hut reloacUiig mils 
the furthei droii to the ocean Itself for cargea-s brought ill 

Theie are fliroi' prlnciiml dlttleiiltles in the way of ships The loc-ks of the 
Iirovlding a eontiniious ship ______ 


curned. Another Ullllciillv 
eenters on Ihe grout drop of 
!t26‘/j feet between I.akes 
Lrle and Ontailo 'I’heii 
there are the faulty arruuge 
menis for passing ships 
through the six canals vvbleh 
make the upper .St Law¬ 
rence a navigable stream 
'J'hese canals are provided 
with locks that have only 
about 14 feet of water on 
tbelr sills, and are other¬ 
wise Inadequate 
To secure a 25 fexit chan¬ 
nel, reaching from I^ke 8u- 
lierlor to the Atlantic Ocean 


The Welland Ship Canal euta acrosa the Niagara 
IVnlnaula, which ig Canadian territory lying Iwtween 
Lakes Krle and Ontario I’lie trench Ilea well to the 
west of Niagara Falla, Imt It haa to paaa the same 
liMigu and effect the same drop as the great falls and 
Its rapids Altogether, it elfeets the change of level of, 
say, 3251/ij feet by a s»>rle8 of but seven or eight locks 
This la a great Improvement over the old Welland 
Canal with Its 25 locks The new canal eulncldea in 


• ocean has plenty of the main with the old route. There are, however, four 


eight months of the rear points at which the new line of the waterway effecia 

anal coniieets up existing reductions in length by following a more direct path. 

II jiosslhle to ahlp unbroken In fact, the new canal follows a line with no aubstan- 

1(1 tidewater at New York tlal kinks In U—a reasonable approximation to a 

the latter jKjlnt straight line The standard locks are all located Ui 

by ocean-going the northernmost third of the canal—that Is, between 

e (ir<ivlded wltli the town of Thorold, Out, and the Ontario terminus. 

R . I The seven of them arc sum- 

tiered south from this termi¬ 
nal The longest atrvjtch 
clear of loeka in this north- 
_emmost third of the water¬ 
way Is the almost straight 
reach between locks 2 and 3 
After passing lodt T on the 
I way south, there is an al- 

moet uninterrupted passage 
Into I>ake Brie. However, 
I omission must not be made 

i ^ S 

y town of HnmbemtoBe and 

y perhaps miw fawn the 
I Lake Brie termlnm, This 

-1 special lo(* has the follow- 

II tug purpose; 

Q 8 The Orsat Lakes, even It 

8 they were coniweted by 

I dear, nataral passages, 

I would not til b« at the 

a’Tt fifths 

^ ^ abrupt ebasge In 

tevel as occors 
i ufitli Uau Oqtario. Ihe 

land Canal Oreftt Lakea fiom, in fact, a 


Course of tke old and the n 


||J^^ 4a4JU^4g^ 

\ff -a***"*^™ ThSAyvA/aiA 


' M PE^tSA 

V) Weu* no^pCmm, 
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>t$ to m 

that tw #- ' 

tenMaffii^ •in it ilt»HT% 

• a 

hlfb «1KA eXtMtte low 
wator iQoAOunttnc to n% 

Mft Tbit t«, tto« ifmte* ob- 
terfnc tM cun) at tin Lake 
Erl« taliatiHa ituty hnvn m 
tovOl of tSM^fett above mo 
levti, or MW of 5T#^ lloet. 

The tWMtf took will tMvre 
tbe tfatr of embUttV veneU 
to jfum wtoOtovw dhe cou- 
(UMoin on loke Arte bap- 
pen to be. There nay at 
toaa be uotblnc for tt to do. Tbta eondltlon Will oecor 
at extrene low lerd on Lake Brie. That level la 
adopted m tbe eonmlt level for the canal and la the 
one at wWch tbe ion* atretch from the anard lock to 
lode 7 will be operated. If the water In I^ke Brie 
baa a hiefaer level, then the (ruard lock will hare to 
pan the veaael up or down for the exceM. Tbe mean 
level In Lake Brie la S72t4 feet eo feet la to he 
regarded aa tbe average lift 

A little coaalderatlon will perbapa ebow the reader 
tbat any abrupt obangea In level on Lake Brie might 
reantt dlaaatroody for the canal, auleaa auch ebangea 
were antletiiated in the dealgn and adetjuateljr pro¬ 
vided for ta It The graard lock la located In one of 
tbe aecttona where tbe new canal la freahly located. 
To the eeat is an angular bend foratlng {Art of the 
paeaent Wetland Canal. Tfala old aection of trench la to 
bd'preaerved and need aa a kind of by-paaa. Near lie 
center la located a weir whoee duty it will be to 
restrain and regulate tbe paaaage of water. It will 
DOW be underatood, perhaps, that water flowing north 
from LUBe-Brie will enter both the new and tbe old 
dwnnela at a Y aouth of the guard lock and tbe 
weir. Tbe weir will be operated to paaa luet the right 
amount of water to uialntaln the long atretch to lock T 
•t tbe reqalped noimal level of S68 feet above the aea. 
If one eounta tbe guard lock, the canal hao, of courae, 
8 loeka In all. 

Tbe eoBBtanctlon of tbe canal from tbe guard lock 
to lock 7, a dlttanoe of about 16 miles, la largely a 
Muqkle excavating proposition, There are elovatlona 
along tbe route. Tbaae uuaf of course be cut away, 
even where the work la already partially dono because 
of tbe oolnddence between tbe idd and new canaK 

At Tborold, toward the north, tbe country drops off 
ta level to tbe amount of perhaps 100 feet In a dla- 
taoce of 1 mila. Bere are located four tockn in all. 



Urn almoat completed Imafe No. 1, looking north 


three of them l>etng twin locks bi tllKhte The ohunKC 
of level of the canal aurtaca amonnte to 180 feet, or 
Just four times 46>^. In fact, all aeven of the standard 
locks effect a uniform change of 4flV4 feet per lock 
The total thus amounts to Just 32SV.- feet 

However, the lift effwted by lock 1, near I-ake On¬ 
tario, will vary from the atfunlard 46i,4 feet down to 40 
That is to say, 825% feet Is the difference In level be¬ 
tween the two laaes when extreme low levels (508 and 
242'/(i) are made the basla of the estimate But Lake 
Ontario, like Lake Krle, itaases fiiun aa extreme low 
level to an extreme high level (2410 The higher the 
water In the lake, tlie less will be the lift required at 
lock 1. Implied in the foregoing Is the fact that the 
canal level from this lock on to the northern terminus 
Is to bo at the lake level, and will vary with the latter 
While the locks provide for Ik) fet't of water over 
their allla, this deptli of channel is not maintained in 
the canal prism itself. Here the 2.Vfoot depth reigns 
In order to provide for this 25-/oot depth, aomcthbig 
Uke 29,000,000 cubic yartls of rock and earth remain to 
he excavated, according to a statement puldisbed in 
September, 1930. (Concrete to the amount of 2,000,01)0 
cubic yards la yet to lie poured According to tbe 
same estimate some 1,400,000 cubic yards of watei tight 
tunbankment are still In the future. 

Naturally, o very largo part of the concrete Is to 
go Into locks. The sides of a typical single lock are 
formed by vertical faces of gravity-section walls Those 
are of concrete, as a matter of course The section Is 
narrow at the upper port where little or no hydrostatic 
pressure extats, the Inner and outer faevs being paral¬ 
lel Below, the section is stepped on the rear Them* 
side walls are filled in, on the outside, with earth 
and the like. The concrete floor Is somewhat con¬ 
caved on top and is a simplo slob tied to the underly¬ 
ing rock with 2-lnch rods, making a rigid construction. 


Hie Hiirty-D^ee Pile 
Driver 

T hough not much fuss 
Is being made ab<>ut It, 
tbe fact remains tbat one of 
the world's big canals is 
being constructed in the vt 
cinlty of New Orleans, I-a. 
tbe world's big canal Is 
to cut down the distance 
from the Gulf of Mexico to 
the city by having the ves 
sels routed through the cn- 
ual and I^ake Pontchartraln 
A saving of half the distance 
now traveled will result 
from the use of this canal 
The territory through 
which the canal Is being 
built is not at all of the 
character Itest suited for the 
concreting which is part and 
parcel of present day canal 
building. In fact, the foundation is so inse<'ure that 
It has been found necessary to drive a vast number of 
piles Kven the driving of plies was found to be In- 
sutficlont and instead of driving them In the vertical 
and most common way the engineers have decided that 
batter piles will be more suitable 

Accordingly they have erecttxl a number of the pile- 
drivers ahowii in the accompanying photograph A first 
glanc<* will reveal nothing out of the ordinary to the 
unlnitiRte<l. hut closer observation will disclose the 
fact that this pile-driver has. in reiillty, two complete 
sets of drl\lng gears, opeinusl by the same engine. 

I’lles may be slinultaneoiisly driven vertically and 
liotlei It will tie notiissl that in place of the ladder, 
which Is generally found on the angular side of a 
pile-driver, we find that a running gear for the 
ohliquely-runnlng pile-driver linuiiner has been aubstl- 
tiitisi and the ladder Is broken into a numlier of sec¬ 
tions which are plalnh vlsllile 
A very fair Idea of the numlsT of piles necessary 
for this partlcnlnr proje<'f niav lie had from the pho¬ 
tograph taken in the \ldnlty of the lock where 
the beiglit of the com rete to he iHinrosd made a more 
firm foundation essi-ntlal riles, l>oth vertUal and 
hatter, are here shown before they have been cut off 
lu this picture mnj also be sc'en the hammer ou the 
vertleal side of the driver, which is resting on the head 
of a pile At one stage of the work nine pile-drivers 
were in oiH'rntlou In a eomparainely small apace. Ap¬ 
proximately K5,(K)0 piles were driven In the lock site 
with V2,r»()0 plies acting ns foundation piles for the 
locks proper The remaining piles were used for sup 
IKirtlug the t;unwnyH, trestles, etc. 

The driver of the hatter tvp<', such as shown In the 
photograpliH, drives idles at an angle of thirty degrees, 
considerably greater than the angle which is possDde 
with an ordinary moon-benm driver 
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The train of seventy 100-ton coal raru, which waa taken down the heavy (trades between BluefieU and Roanoke under perfect Control 


Improvements in Train Braking 

A Combination of Straight and Automatic Air That Gives Remarkable Brake Ccrntrol on Steep Grades 


ALTHOUGH Araerloan rntlroHilInK hiis l)eeii devel- 
i \ ope<J to a pitch of cKPellcncf' which coukph tm to 
feci D justifinlile pride, tlie Invcntor-cnKlnccr Is still 
busily at work uiwu linprovcnjciitH, nud In the acernn- 
panyliijt lilnsfrutlcns wc show nliaf liiis been done of 
late years to secure a more complete solution of the 
Important problem of eo)>trollin(? safely by brake the 
si)ee<Is of heavy and fast trains 'l'h(> latest develnii- 
ment in this direction Is what Is known ns the auto 
made stnileht air brake Iterently, with a view to 
Klvlnii this type an oitremelv He\ei'e test, n coal train 
made up of 8e\cnty 1()0-(on coal cars and weitjhlnK 
with its enulne and cabooses, 1u«t under 0,000 tons 
was laken down the well known srade from Bluefleld 
to Uoanoke on the Norfolk and Western Itnilway, and 
held under perfe<a control by llie engineer 

The Brake Equipment on the Engine 
'I'he brake equliimcnt of a train Is illustrated by the 
e<]ulpment for the engine and one ear shown diagram 
matlcallv In the acwimpanvlnK c\it Hrietly stated, it Is 
ns follows On thi< engine are one or iwn air (lumps. 
which maintain a predetermined pressure of from Ot* 
to 180 }K)uuds i>er s(piare ineli in a main reservoir, 
which Is also located on the engine The main reser¬ 
voir carries a reducing vnl\c, anil from this valve a 
brake piis* extends throughout the whole length of 
the train from engine to inlioose The reducing valve 
Is designed to uinintalii o iiretletermlned iir(>ssiirc In the 
brake pipe of from 70 to 110 
pountls for passenger and 
from 70 to 00 pounds for 
freight trains The brake 
pllte conneetlon from en¬ 
gine to train and between 
cars is made by a flexible 
host* conneetlon On Its 
way from the main reser¬ 
voir to the train, the brake 
pljte is led ap tn an ouginc- 
raan’s brake lalvc whit h Is 
located (tinvcnlenlly to his 
hand By manipulation of 
the vahe lever, the engine 
man can allow a portion of 
the air to escaja- to Ihe at 
uiosiihorc, thereby lovrering 
tile presNun" In tbe brake 
l)ili*v tbe degri'e to whieli 
tbe pressure Is lowered de¬ 
pending U|)on tbe exient to 
which he opens the \ahe 
The jiorllon of tbe etpilp 
inent above deserllSMl Is 
shown HI the extreme right 
band of diagram, marked ' IhigliieiiKin's Brake Valve,” 

The Brake Equipment on Each Cat 

7’he remainder of the drawing shows the brake eqiilp- 
ineiit as It is Installed lai eiK b Indhldnai ear, whether 
freight or passi-nger ll loiisists first cit n brake pipe 
reservoir which is charged tbroiigli tin biake pipe with 
compressed air at the lirnke 1111)0 jiressnie and for nor¬ 
mal operation of the train, or for what is known as 
sctiiee stops, air Is fed fioni this resenolr to the 
brake cylinder, the luoceiiieat of whose piston under 
tills pressiiie serves to apiili (be brakes There Is also 
Jill emergency reservoir wlibb is also inniiitnined at 
I be maximum brake pliie pressure and this reservoir 
is drawn U|H>n when It is desired to apph the brakes 
with maximum power for the quickest possible stop¬ 
ping of the train laistly, and moat imitorfant of all 
is an exceedingly Ingenl’ous mechanism known as the 
triple valve, which eontrols the supply of nir to the 
lirake cylinder and lietermlnes the jiressiire with which 


the brakes shall lie nr»plled throughout the train. 

The Triple Valve 

It Is the triple valve tliat has made possible the op- 
eiiitlon of the* outomaiic tirake Without this valve 
|i Would be Impossible to make the instantaneous ap- 
pUeatlon and release of tbe brakes which are necessary 
to tbe siKx-essful handling of a long train It will be 
ecldent that if there wen uo reservoirs on the cars, 
and the brake pipe conieiiiig tbe air pressure from the 
iiiHiii resenolr on the engine were connected directly 
with each brake cvllndoi. It W'oiild be impossible for 
the eugineer to make n simultaneous application of all 
the brakes ihroughout Ibe length of a long train; for 
the ears neaiest the engine would get the pressure first, 
and It Would take time to build uji sufficient pressure 
for the desircil aptilnaibai on the rear ears Hence, 
the necessUv for au liideis'ndent pressure reservoir on 
each oar, provided with its own pneumatically-operated 
cahe, which responds Instantly to the operation of the 
englneman's btake valve mi the hs-omotlve The triple 
valve (ambles the englnemiin, so to ST>eak, to pince his 
eontrolllng hand at once niton every ear In his train 

It IS ImiMissibie within (he limits of (his article 40 
explain the automatic straight air triple valve In de¬ 
tail, hut it Is sufficient to say that It contains certain 
valves which control the admission of air from the 
brake-pipe reservoir and the emetgency roservoli to 
the brake cvlliiiler, and that these valves are thi-m 


selves euntrollad by the manual manipulation of tb« 
engineer's brake valve The automatic straight air 
triple valve Is more positive in Its action than previous 
triple valves because ihe actuating pressurr-s acts on a 
series of balanced metal diaphragms which are ex¬ 
tremely sensitive to any variation in pressure, and, 
since tbe variations In brake pipe pressure are con¬ 
trolled by Ihe englneman's brake valve on the locomo¬ 
tive he is able, by oiK-nlng'hls valve and lowering the 
brake pli>e prcssiirc, to cause an Immediate function¬ 
ing of the triple valve and an Immediate appUcattoo of 
the brakes on every oat Rttonghout the train, More¬ 
over. due to the peonllar oonstraction of the automatic 
straight air valve, It Is {toiwlblc to soenre a predator- 
mined pressure in tbe brake cylinder and MuJntaia ti 
ronatontlu IhrouffHoul the .appHeatUM. 

Long Traina Complicate Braktnx 
The development of tbe straight air brake wag due 
to complications whltdi arose from the continual In¬ 


crease in the length and weight of trains Unless 
both the application and tbe release of tbe brakes are 
fairly simultaneous throughout the train, and unless 
tbe brake pressures between shoe and wheel are falrty 
even and constant, heavy dynamic stresses will be set 
up In a long train, which often reach a point at which 
they become destructive If the brakes take bold too 
slowly, from the engine toward the rear, the rear cars 
will crowd np against tbe forward cars on which the 
lirakes are already acting, and tbe accumulated pres 
sure may Iteoome groat enough to buckle the train, 
throwing the cars on to adjoining tracks Conversely, 
if there Is delav In the releasing of the brakeii, and 
the r(*lease takes place In the forward cars before the 
after part of tbe train has let go, the momentum of 
the engine and the forward cars may prove sufficient 
to snap the couplings somewhere toward the middle 
of the train Both of these forms of mishap have been 
n fruitful CHUse of freight train smash ups 

Maintaining Uniform Brake Pressure Throughout 
Train 

Not alone Is It dcslraWe to secure simultaneous ap¬ 
plication of all brakes thronglmut the train, but the 
brake cylinder pressure should be uniform. If It 
rant's, some care being strongly braked and others 
lightly, there ix-curs a Jerking or surging action, which 
Is esoeedingly nnnoylug in passenger trains, and poel- 
tlvely destrnctirc In long freight trains in the brake 
under conalderatlon, oimul- 
tnneous action is secured 
through tbe great sensitive¬ 
ness of tlie diaphragm tn 
the triple valve; and tbe pe 
cuHar construction of the 
same valve makes It possible 
to secure an even brake 
pressure on all the cars, no 
matter what the length of 
the train. Thus In setting 
the brakes, air Is fed from 
the brake pipe reservoir to 
the brake cylinder at a pre¬ 
determined pressure. The 
air causes tbe piston to 
travel forward, or, as in our 
diagram, from right to left, 
until the brakes are set. If 
the travel of the piston 
were uniform and then- 
were no leakage past the 
piston packing, the admis- 
sloii of a given amount of 
air at a given pressure 
would result in (i uniform 
pressure of the brake shoes on the wheels; but, due to 
the difference In wear of tlie brake slioes and the brake 
rigging, there Is a variation In the slack which has 
to be taken up, and the, travel of the brake cylinder 
piston is,4|ot the same In all the cylinders Borne mav 
travel forward six or seven inchra and others as much 
as ten or eleven Inches, before the brakes are driven 
home. But since tbe presstfile of the air Admitted to 
the cylinder will vkry inversely as the volume, that 
is, inversely as the travel of the piston, It foltowa that 
there will be a variation tn the brake presatma on Uw 
various oars. Aim, leakage past tbe plkton paricing 
win be more In ttmi cylinders than In other*, and this 
will result in various brake shoe presaurea, 

Now, the conatraction of the automatic, «tra|gh^al^. 
triple valve is surii that It secures and maiiitalas In 
tbe brake cjdlndar a pr^tarmlned presawra tnde- 
pendentiy d# th« travel ot ^ piston. It is so .Set thjii 
If tha irnglneman reduces the brake pipe preaeur#, eav 
from 70 to 60 pounds, the brake byllBaet preasuire win 
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be two-and-a-balf tto|e9 the ^ ■!!!*. 

sieck *nd the puton trafei 8 

icms, or ehouid there be ex- I j.:: I::: :::::::::::: 

ton and the i^r preseore . m u .nf ■ , . ” * * ** ‘^. ** * ** ** ._■ 

tend to drop below 86 Diagram showing the apeed of the train 

ponitda, the triple valve will 

function, adaittlng aulHoient air to maintain the pree- In ItbenlMh PruHKia nml In'lfrrance. It lu omp 

aare always at the dealred amount of 2S pounde. In the form of flaga for Hidowalka. Hfopping atoi 

tbla way, there te maintained a practically even brak- aa welt as In the form of chlaeled l>l<i<'kM for 

Ing prwaure Vblch, aa ahowu in the handling of the bridges, sustaining walls, etc. It Is also e\i 

9,000-ton train above referred to, U Independent of the used to make macadam rouda. It is fourxl tihi 

length of the train, and makea It i)oeglbie for one en- In the French province of Auvergne anO this 

glue to.tako trains of unprecedented length and weight the beat roads In Frame, long famous among 

down heavy i|pountatn grades and keep thorn under per- billats, are found In this region Put the gic 

feet control.* ness of the stone, and the difflcult and e\pensiv< 

It ahould be noted that with the A.S A brake It is of chlsellug It into shape, has hitherto gr< 




1 emergency application with full strlctod Us 


used to make macadam roads. It Is fourxl nhundautly 
In the French province of Auvergne and this is vvliy 
the beat roads in Frame, long famous among automo- 
billats, are found In this region Hot the gient hanl- 
ness of the stone, and the dlfllcult and exitcnslve process 
of cbtseliog It into shape, has liitherto greatly re- 


emergency cylinder pressure under any conditions, no This difficulty has now been oven-omc by the suc- 
mntter whether the brakes have Just been released cessful experiments whleh have l>een conducted for 
after a service application or partially applied. With some years by Dr Rllihe of Maurim in Auvergne As 

this system, with Us constantly-maintained and easily long ago as 1009 this savant succeeded in showing that 

rsmtroUed brake pressures, there is no call for frequent basalt could be fused ami molded without much tnm- 

servlce applications on down grades and consequently ble at a temiaroture of 1,300* (' Frifortunately the 


feet union with the ba¬ 
salt If placed in It wh'lle 
It Is in a pasty condition 
Undoubtedly fuse<l basalt 
will henceforward be wide¬ 
ly employed for making 
Insulators for the third rail, 
'overhead and underground 


inrkod advantage of the fused basalt Is the 
psistnnt'e It offers to wear and tear and to 
reslstanee wliidi is superior even to that of 
rock For this reason the exi>erlments 
nireiidv l)een made with it for i)nvlng mneh 
ds 111 the vicinity of Paris and for factory 


lie furnished in forma 
iiricks and tiles 
s the fact that It is not 
[incc which extends the 


valve is such that If, 

through leakage, the brake S 

pipe pressure has fallcu to >> 

a dangerous degree, the J 

triple valve will operate 'tUfX 

and cause a full emergency -mv/> 

stop. In this connection it 

should be mentioned that if ■**•■'* 

through accident, the angle —,-,— 

cock shown In our drawing 

near the hose connection m r- i rr r 

Mhould be shut, cutting off _ n^/LC. or 

the engine main reservoir ohewa 

from the train, the gradual 

leakage of air In the lirakc pipe will cause the trlpb 
valve to function and effect an emergency slop. 


fvw/L£ or MOffFOLKt. wESTEf^N »r fmudLUEF^iq 7vm4A/a^f:. m 

This ohewa the heavy grades with a maximum of 1.32 over which the test was made 


Contrulling a 9,0M-T«n Train on a 1.9 Per Cent Grad< 
A test of this brake was made recently, when a trail 
of seventy KlO-ton coal ears, weighing, with engim 


1 cause the triple was so fragile as to make It unsuitable for most pnr- 

ency slop. poses Like glass It was too readily shattered to lie 

#ttiplo.vod as building or paving material It then oc- 
S Per Cent Grade curreii to Dr lUblio that it might l>e possible to rfertt- 

itly, when a train rlfy the molded articles In such a manner as to rt-coii- 

Ing, with engine stltute the erystalllne structure of the original rock 


1 series of This he Anally aiMH-eedeil In doing aft(>r extended f 
10 Norfolk periment under the auspices of a comiiaiiy espedal 


grades between BlneAeld and Roanoke, on the Norfolk periment under the auspices of a comiiaiiy espedally 

and Western Hallway In addition to the photographic formed to exploit this new material and called “l.c 

Illustrations we present two diagrams, one showing lta»alfe" Dr Rlhbe’s Investigations, wldch were inter- 

the proAle of this section of the line, and the other rnpted by the war, have had the result recently of es- 

the speed in miles per hour developed by the train. taldlshlng some liiteri-stlng new characteristics in 


These diagrams sfieak for themsolves Next to the 
engine was a dynamometer car in which individual pens 
recorded the brake cylinder, brake pipe and auxiliary 
reservoir pressure, the brake applli«tlou on the Arst, 


?cnty-Beventh, Afty-thlrd and 


tiasalt which has undergone this process. apple lumber (uu*i 

Most remarkable among these is the high electric Aiiple Inmlier is 
resistance exhibited by this new material, n property lu Acatlons stipulate 

which It is wiual or suis-rlor to all known Insulators through Itlglit li 


drawbar pull of the locomotive, speed and other data 
Tralnographs also were placed on various selected cars 
from the Arst to the last, 
which made automatic rec¬ 
ords. Although the engi¬ 
neer who bandied the train 
had had no experience In 
the operation of the anto- 
matlc straight air broke 
i>qul|)mcnt previous to the 
test run, he held this heavy 
train entirely under control 
throughout the run without 
any Jar that was perceptl- 
I lie to the expert trainmen 
and representatives of rail¬ 
way Journals who were rid¬ 
ing on the top of the last 
car. It U signlAcant, as 
showing the economy In the 
maintenance and use of the 
air supply, that, although 
tlio engine was equipped 
with two sets of air pufipe, 
oim of theee proved ample 
tobjnalntaln the supply- 

New tfimlaUm Materiel 

T he black volcanic rock 
known as basalt is an 
oxt^remely Ane grained stone 
wl*}ch Is more difficult to 
ctx^ than granite and 
wears better than Uift 
stone. In thoge lockUtlM 
wh«o it U fptma, as tn the Hw dynanmmeti 

Unltad StatM tn Bootland, i 


•s, the Au especial advantage In this c 


blllty of dispensing with cement for attaching the unsound trun 
metal armatures of insulators, since these form a per- tlonal ciiixlltl' 



Tlie djnanmmeter of the train where pens made automatic records ef brake cylinder and other 
pressures. b»ke applfc*!*** sriected cars, drawbar pull, etc. 


Flnnll.x, it can l>e prepar«l 
for ronAng material by hav¬ 
ing air lilow'ii through it 
while lu a molten condition, 
HO as to make it iwrous like 


Markets for Applewood 

I 'l' will KtH'm incredible to 
I lie layman that apple- 
woml luiR coDHiderahlc value 
iiH Inmlier, that It is act- 
ntillv cut for such, and that 
nut of a million feet a year 
if tlic fruit ill connection with 
at the apple is a native Ameri- 
t in inanv country sei-tUins It 
‘ trees are known locally as 


The native wild niiplc, in particular, Is a tree with 
Hterllng qualities of wtwid The wood Is tough, hani, 
Kinmg The tree Itself grows to great age The crafta- 
iiiQii In wiHsl linds applewcssl one of ttie very best for 
Hliecial punioscR, one of whicli Is tool handles. The 
tool handlo market is the one the farmer shipping 
apple lumber i liter,s to 

Apple lumlier is sold by the cord The usual specl- 
Acatloiis stipulate sound logs at least twelve Inches 
through Itlglit here, the limited pniduetlou of apple- 
lumlier is hlntcxl at Old npiile trees very often have 
unsound trunks Tbider tlie most favoralde and excep¬ 
tional nimlltloiiH, only a few- logs ean lie olitaincd from 
a single tree The farmer 
consequently se.lls apple lum- 
lier In au Incidental, occa- 


On any of our old farms 
an abandoned orchard may 
prorlnco several ctirda A 
pasture raav afford several 
luammotii trees Market 
prices vary One farmei 
has marketed apple lumlier 
within the past year for 
!|i-U) a iHird, dellverwl to mill. 


“life and last" in It, as the 
fann family puts It There 
Is n New Hampshire farm 
which for jears has shippeil 
apple fireplace fuel for two 
Roston hotels Sold for 
fuel, apple lumber brings 
less than for tool handles, 
but the qualifioatlnns are 
not nearly eo hard to meet 
Many an old tnink useless 
for the mill Is tip-top for the 
fireplace. 
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How the Lower Animals See’ 

OW tad New Ideas tm the Function and Operating Details of Insect Eyes 
By William Crowder 


T ns «arM at aa<t tfOm Inyertabrate anlautbi 

liave alwar* been aikaiwet of eartoalty, not only to 
th« toyman bat to Um aotonttat oa weU. Natore mams 
to tM^e bean {MMnfllarty mbtle wtMn etw endowed tbta 
portion of Ibe animal Idasdora with orfana of algnt; 

an will ataown later, beeldaa sirlttf many of 
tbene crentwea ayw wbeeewlta to ace, abo placed In 
tbalr poeaeaslon an dnatnunant, One pertormance of 
wbtch la eijnaled only by a good maynlfylns glaaa, 
Jdnay InsetUotu theoriea have propoaed in Ute part 
regnrcibEtg t}jb exact tunottmw of both the oompound 
and the alniide eyes of the tower anliaala, bnt recent re- 
aeaxeli haa thrown nnieh intarnsUag light on this aob- 
ject, and as a oonaeqaanre antne of the most firmly «•- 
tabUrtted theoctoa-HJMOrtea am^Mirtod by rary weltdity 
erldane e aae m to ba loaing gronad. 

It ia the large eompoond eyaa whtefa by tbelr promi- 
^nnu» and floaeguntton nanally attract the attantlon 
of the obanrrar. Tha atmetara of ttwaa organa la eaaen- 
tlally the aama la all anlmtla poa aoaa lnit them, and ex¬ 
ternally the eyea ore alwaya marked by mtnnte dtvlalona 
of hexagonal faceta. Bach at thane faceta, howaher, U 
tha cewerlng of a unit which la a cmnptote eye In ttaelf, 
and 4t la tha fusion of rnkny of these units which con- 
atUttte ^ whole—or makee as the term applies—the 
compoond aye. In an Ideal, or free, state these facets 
wonld be circular, but they have aasumsd tbelr hexago¬ 
nal rtiape from.cotapresatoD. In substance they are 
eompotmd of the cuUcle, apecialUed merely by being 
made tran^rent, this specialized cuticle being called 
tha cornea or external layer. Behind the cornea la 
what Is eslled the cone, or crystalline lens; and It Is 
this Btmoture which forms the image pereelved by the 
animal. In some Insects, howerer, this cone is not 
praoent, and as a result they can dtstlngnlab little but 
light and darkness. The apex of the cone is terminated 
by a rod which la sarrounded with oerre fibrils arising 
from the optic nerve; and both the cone and the rod 
are Invested with an opaque pigntent which prevents 


the rays of light from passing or dlfrualng from one 
faeet-oye to its neighbors. If wc take an exceedingly 
thin section cut In a vertical piano, as prepared for 
the microscope, it will be seen that the contlgunag 
cones are arranged in a radiate nianner—tbelr ba»>R 
united With the cornea and their apices with the ends 
of the optic filaments 

Now the fact that each faoet-o.t e is a complete organ 
of vision In Itaelf gave rlaa to n view which, until 
recently, was held In much favor This view is known 
as the “mosaic theory ” It was maintained that as 
each cone was separated from Its follows it therefore 
received a distinct portion of an image In other 
words, there were as many parts of an image received 
as there were cones recely|ng them, con8e<|nently a 
moaaicwork-like Impression Was reivived from without 
It has been abown, however, that iliis is not th<> ease 
For, while Q»e foregoing th«i^ was justifiable In that 
it proposed what was probable In a physical sense, 
there Is no good evidence that the bruin of the animal 
receives a patchwork Imprenalon with Its many eyes, 
any more than higher animals see a doable picture -with 
their paired organs of slgbiL 

Many Insects have a field of view etjiiaUng about half 
a sphere, and therefore can see objects lying in nearly 
every point of the compaas. On the other band, there 
are some whose eyea have little, If any, convexity, con- 
■equently thair vlanal aspect la very limited. The range 
of field depends upon the fnnttof the eye : the outermost 
cones marking Its limits. 

In this connection It has bten suggested that In the 
case of Insects the luabin^ to turn the eye is oom- 
peosated by the number of facets pointed In all direc¬ 
tions, Thus, it Is claimed, these animals have. In a 
manner, a distinct group of eyes for snrronnding ob¬ 
jects. 

Yet lb seems doubtful whether the comitound eye has 
acquired Its ehsracterlsdc structure by reason of this 
disability. For notable exceptions to tiilN assumption 


(•(in be found among tlic stalk eyed crustneenns wherein 
compound L>y«H( are anything but Immobile. Indeed the 
facility with which ihose creatures can direct their 
eyes far exceeds even that of humans 

The size of the facets In different nniraola varies 
eonslderalilv, and npjiearB to be proportionate to the 
size of the animal Thus those of an ani are much 
Kwallor than those of a dragon-fly Perhaps the great¬ 
est number Is contained In the eye of the convulvulus 
hawk-moth—reaching the enormous total of twenty- 
seven thousand The butterfly has seventeen thousand, 
the house-fly four thousand, the ant fifty, and the silver 
fish, that pest of the housewife, has the exceedingly 
small number of twelve 

It Is a well known law of optics that the greater the 
(hirvature or convexity of a lens the shorter is Its 
focus This, trnnslate(i In terms of magnifying power. 
Is only another way of saying that the shorter the 
f(K'us of a lens the greater Is It magniflcntlon That 
Is to say a lens which has a focal length of one inch 
will magnify an Object to a miicb greater degree than 
a lens of which the focal length Is twelve Inches More¬ 
over, It will be apiiarent fiom this that the shorter the 
foeul length the smaller must t>e the size of tl»e lens, 
.\gain, over and aUive the foregoing, It may he stated 
that tha sole principle Involved in seeing an object 
magnified la that of shortening tlie distance between 
the object and tie eve For llUiatralion It may he 
stated that the normal human vision la ten inches 
An object at that distance from the eye is seen at Its 
natural size If we hrliig It closer It npiiears to Increase 
in size—or, is magnified—hut due to the Inability of the 
light ni.vs to enter the eye In a direct path, 1* apiears 
diffused To ovenvimc this wc (an employ u lens, or we 
can (llsiKinse with a lens and utilize a card with a plu- 
iwiut perforatiou In it li} looking through this small 
bole the field is darkened hnt the object can lie brought 
u>rv near to the eye and as a resuli will apttcar sharp 

(ryiituiacd ow poyr ,WH) 


Correspondence 

Tb* ediion «re not rteponoiUc lor WttHnenti made 
in the correspondease ootumn. Aaonymou* commu- 
moatHXU canuot be coniidBicd, but tie names of oor- 
neap undents wlH ba wxtMiekl when to destred. 


Hie Muoscript 

To tie Editor at tie Scactmric AtnaaoJLtf: 

Tfa« treatment of the Voynlcb manoacrlpt and Pio- 
leaaor Newbold’s effort to decipher It in your iaaoe of 
May 28th aeema to me In the main eminently ague and 
nouod. I cannot, however, sabacribe to the atatemeat 
<m page 482 that “the very facta that the script la a 
dpber, that the onbject dealt with la certainly of a 
edeatlflc or paendouMlentlAc nature, and that the work 
may with certainty be dated In the 1800 'b, aufflce to In¬ 
dicate etrongly the Baconian ortgln.” What proof la 
there that Bo^r Bacon was eepectolly inclined to write 
In cipher? In Setoaoe, Vol. XLII, Ifilfi, pp. 70P-8OO, I 
rafated Colonel HIme'a attempt to prove Roger the In¬ 
ventor of gunpowder by nae of a dpber. As for the 
adentlflc or peendo-adentific natare ot 'tte aubjaot 
Mn. Bdrothea Unger haa prepared a. eatalogne of some 
80,000 scientific or peeudo-ecientlfic aannscrlpM in 
British libraries atone; and In a Blatory of Magic and 
Bqmrimental Srienoe to 182T A.D. which I hope to pub- 
l<«h MOO, pages MM-1M8 of the typewritten manu- 
fical with ttw. twrtfth oeotury and pages ISOO- 
2290 wMjb the years There vrere HHfny other 

writeira on sctontlfic anfi pseuftoaeienttfio guhjiwbi ^Jhan 
Reger Stolen In the thteteeuth century aqd numy giwny- 
mous ooUeettons of ••Experiments"' and ‘iSeorets,” both 
Ihedkial and btotoglcal, ehemtoal aa« jnagtoid. 

Western Reserve Pnlrerslty. litntK taoamucM. 


PigRMntR and €a•|md^fe 

To Rte mlttor of the fionwimo AuAfsoxiiii ,, 

It haa ecounoa to me that yoqr readegii fMIRk ha 
taterestad to an eai^aahttoa of toe -ttotouaaMwn w 
irMeh m tWwtom camooim«» *« i>wed 
^ mrttefia.fifgd Rwflito toe w Sssp^ m 


The starting point for the construction of Uic light 
filters Is the tact that natural green foliage reflects 
both red end groen light so that foliage viewed through 
a light filter, which transmita green very little and rtn! 
a great deal, will apiiear green, while green palm which 
reflects only green light will appear green through 
such a filter 

The liasls of the doable light rofleetiou b} green 
foliage is the fact that the so-called vhloropIasthlK 
contain both green pigments and orange to-reddlsh pig¬ 
ments Two true chlorophylls sro known, called n and 
b, resi>«etively. One Is more bluish-green than the 
other. The orange-to-reddlsh pigments, which are 
masked by the chloropbyUg, exc('pt In autumn when 
the chlorophylls disappear, arc called carotlnolds. 
There are several carotlnoida IB (he ciloroplasUOa; 
the more reddish one, called carotin, Is a hydrocarbon, 
and also causes the color Of carrots, from which It 
was first Isolated. Therd'*it» several orange-to-yellow 
carotlnolds prejumt In the plastids They are called 
xanthophylls and are oxytaydrocarboua, very closely 
related chemically to cart^. The quantitative ratio 
of xautbopbylta to carotin in the chloroplustlds Is 
about 2:1, and the ratio of the chlorophylls collectively 
to the carotlnolds Is aboutiR Or 0.1 

HInco the basis of the camouflage detection is the 
presence of a mixture of ptgifigBte in the chloroplastlds, 
It Is possible to construct caotonflage which cannot be 
detected by the light filters. 

I am Informed (mi good gnthorlty that the gelatlu 
Sheets stained for deteefttog the camouflaged foUage 
were worked out for the .-Wcay and navy by the 
Physics Department of top Besaarcb Laboratory of the 
Baotman Company. 

I may oay that it is tk* plant pigment j>hase of the 
(fiienomenon which InteWiBta-me particularly. 1 have 
worked with these substaames quite a bit and have pub- 
lirtted a namber of papers about them, especially' as to 
What happens to tbeqi whan human beings and animals 
eODsnme fooda cootatoto| them. Botanists thoroughly 
tamttlar wito.];^ant pigments would probably have only 
t pwslng UtWtort in the above remarks for the expla- 
natton whieh J. give wimUl be obvtons to them If they 
gave it a utoment'a thought I find, however, that very 
Jfe# pOople know anything about plant pigmenta. As a 
matter of fact, the ^yolriot to charge at the Research 
Laboratory of the Bastmaa Company Informs me that 
the Inltlai work in making the camouflnge-detecttnK 


light filters was appureiitlv Itased on an old physical 
observation that green leaves reflect a relatively large 
amount of red light 'I’he whole luopoaltion of catnon 
flage foliage detedlon onlv < ame to my attention abortlv 
before 1 saw th(' little nrtldo In the S( ivntikic Amkbi- 
(AN My familiarity with the plant pigments per¬ 
mitted me to sec at on(e the fUMdamental explaunthms 
tif the phenomenon In fact, I might confess that 1 was 
lather tdeusiKl to loam that some "scientlftc friends of 
mine," su-to apeak, had pla.v(Hl their little part 111 
winning the war Lkboy S Palukh 

Aaaoe Prof of Agi lilochemistrv 
rnlverBity of Minnesota 

The Engine as a Brake 

To the Kditor of the Scieniihc Amebil-an : 

In issue of May ill. p 4(18, col 1, you state iu 
paragraph with title ‘ Tslng Engine ns a Brake'” that 
no harm wHll ri'sult from using the methixl given I 
wish to take issue with this statement as this method 
greatly Increases what Is termed "crankcase dilution ” 
This is the result of particles of the gasoline working 
down the cylinder valves and mixing with the luhri- 
caUag oil and Impairing Its lubricating properties 
This is one of the problems which Is receiving con¬ 
siderable attention of laith the designers and builders 
of cars, and Is one of the causes of both excessive 
bearing and cylinder-wall wear, 

Kokomo, Ind, J. Arthub Qlattbt 

[Owe of our stop who driven the common four ryUnder 
variety of car tuppents that v ith thi/i cat at least a 
further drawback to usinp the enpinc as a brake is the 
roftklity with which this teeart down the slow speed 
transmission bands One can manage well enough for 
a reasonable distance with (he hand-brake if the foot- 
brake bands are worn dmen past the point of engage¬ 
ment; but in (he sort of driving that calls for v^eter^sive 
coasting, the slow speed will probably have to be nailed 
upon la going up some of the hills If it won't take 
hold, or if it takes hold only after extensive slipping, 
this to a more serious matter than a foot-brake that 
refuses to catch W'KA this engine, too, it appears 
that, under use as a brake the cylinders very soon de¬ 
velop the degree of heat neoessary for explosion "of 
the charge without a spark. The braking capacity of 
an ongtne that, instead of being drluen by the car is 
functioning as a Diesel engine, is not very marked — 
Bnrrox] 






S o long as wa )iavt* cities ai 
have the traffic (ifficcr ai 


nd automobiles we shall 
nd the trallic iirohlems 
that have given rise to tills new iihase of iwllcc ac¬ 
tivity And so long as we have those jirolileins we shall 
doubtless hate new inventions and new suggestion* 
dealing with them, 

One of the most enterprising of our municipalities In 
this respect is I’hllndelphla rarticiilarly should the 
city of brotherly love lie eoraiillmcntetl for the manner 
In which it makes Its "houso lules" clear to tiie motor 
Ist from out of town. The presvmt writer lives within 
flftteu miles of Newark, and gets Into that town with 
his car more or less often, but he has not solved all 
Its ptusiles and does not exiws't that he ever will. There 


whether he may make a left 
line; and there Is In no caf 
driver on these isjluts His H 
not playing the gome ac¬ 
cording to the rules usually 
Consists In a raucous bawl¬ 
ing out from the nearest 
officer 

lu rhiladelphla it is done 
otherwlw All the way 
down Broad Street one finds 
signs, large and prominently 
displayed, “NO MOJ-'T 
HAND TUUN” Whore 
there Is any very special 
trick about a given coiuor, 
or the rules there In force, 
one finds a sign covering the 
situation. Thus, at the coi¬ 
ner where Slxteenlh, Arch 
nnd the new automobile 
I’arkway converge and cross 
at a single point, It Is not 
practicable to dose any of 
these streets to through triif 
fle Accordingly there Is an 
ingenious three-way sign at 
the traffic post In the center 
of this maelstrom, wliicli 
states in unmistakable terms, 
for Instance, that at the mo 
ment Arch Street Is open 
while the Parkway and Six¬ 
teenth are closed From 
casual Inspection from the 
palslng car this appears to 
lie semi-automatic In Its op¬ 
eration, the act of putting 
up the clear sign for one of 
the three streets which It 


or cross the trolley 
sign Informing the 
itlniatlon I hat he Is 


controls throwing up the blockade Indication tlius shut¬ 
ting off traffic on the other two thoroughfares without 
further ado. 

Another novel sign found necessary In Penney Ivanla’s 
metropolis Is occasioned l>y the fact that at the center 
of the city, where Broad aud Market Streets meet. 



t tpace la wUch orderly armnweat accommedste* • aiaxiinam of ear* irtilto 
leaving entrance end exit eiwy for nil 


there is not the ojien Intersection which one might 
exjiect, but rather a big quadrangle, with the City Hall 
planted in Its middle, stpiarely across the two main 
arteries of the city's traffic. Around the obstruction 
there Is an extra wide street, and because in this street 
the through traffic of Broad and Market Streets act¬ 
ually must mingle instead of merely crossing, It hs* 
been necessary to make It a one-way proposition, Trob 
leys and automobiles alike go around it in the clock¬ 
wise direction only If one comes up Market Btreet 
going west aud wishes to turn south Into Broad, In¬ 
stead of taking the short cut around one corner of 
City Hall Hquarc, one must rircumuavlgate three sides 
of the sent of the city gorernmeut, going around in 
the permitted direction until one conies to the desired 
segment of Broad Street. 

Being thus a one-way street, automotilles run on this 
thoroughfare at both sides of the central trolley tracks, 

_nnd the problem arises of 

I how an automobile from the 

Inside of the circle can get 
I out, across the stream of 

trolleys, to go north on 
Broad Street. This problem 
Is met by dividing the traffic 
Into two classM at the four 
critical points, by means of 
a two-way sign one of whose 
arms reads "Trolleys Oo, 
Vehicles Stop," while the 
other transposes these con¬ 
ditions. In this way what 
would be an aliaolately hope¬ 
less snarl Is reduced to a 
decent and orderly proces¬ 
sion. 

Complicated crossings like 
the ones described, however, 
are getting more and more 
, common In American dttoa, 
and as a result. It la found 
more and more necessary to 
do things for'the traf¬ 
fic cop He has to have a 
haven of refuge where he ta 
himself safe from the trafltc 
which he controls, and he 
ha* to have a signal aiv*ra- 
tUB other than mare hand 
and whistle. It la almnt 
these two (wndltiottS that 
tnost of the inventive thleof 
revolve* that Is derotsA td 
mam of ears ifUla the jUrobieia <ff tratto osh* 

(Conflfiaed m pope Si8} 
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lUmuby 

By duurlM W/CMf«r 


I the National Latindrr 
OonTmtion raccMtl; hold In 
llan Franciaco, came at a 
time when there bad been 
tlereloped In that city one of 
the model laundriea of the 
^o|1d. In point of «l*e, 
hyclerih and aanltary ar- 
ranfiemeuts, Itaht and atr 
nrorWon, efficiency of ataff 
orsanlaatton. economy of 
plant opcratlpn, and for the 
aeneral cot*ontiapnt of the 
workers and welfare work, 
this laundry la without a 
peer In the world. 

The main building is 275 
feet square, It is divided 
Into two immense rooms by 
a Are wall. All the wasblna 
enters at the eactreme left of 
the building, and is dis¬ 
charged ready for the home 

on the right bundles pjniahiBg room of San 

are taken to the marking 

and sorting departments, and then to the various wash 
wheels, different washwheels being provided for dif¬ 
ferent kinds of goods. 

From the time the laundry Is brought to the door 
of the plant by the driver until It la retunietl to him 
for delivery to the owner, the garments are handled al¬ 
most entirely by laltor-saving devices Every unneces¬ 
sary operation In the hand-_ 

ling of the various gar- f ’ 
ments la elimlnatod by equip¬ 
ment that, haa recently been 
Installed at a cost of 
9150,(NX). 

Ihls laundry uses almut 
400i000 gallons of water a 
day, secured from its own 
artesian wells on the prem 
isea. It also uses about 12S,- 
000 pounds of soft soap ii 
week, which is made In a 
special plant, so situated 
that the liquid soap Is de¬ 
livered to each battery of 
wash-wheels by special pip¬ 
ing. The wash-wheels tbem- 
eelves have been Installwi 
with a device that at a pre¬ 
determined time, opena tlie 
outlet valve In the wash 
wheel, and then rings a bell I 

after tlio macblne has been ^ - 

drained, and makes a record 
showing accurately each op¬ 
eration of every load washed, and ahows the number 
of working hours each wash macblne proda('es. By this 
method one man can take care of an entire battery of 
washing machines 

The wster for washing purposes Is softwied In a 
apeclally constructed water softener which Is placed 
at such (I height that the water Is delivered into seven 



Racing with Model 
Yachts * 

. By William Henry 

T he unlversiil interest In 
jftchtlng wbleh has bt-cn 


In Brooklvn, N V , there 
Ih II tlnnrlsbing giitlierlng 
of ynelillng enlbusiasts, 
eiilleil the I’nisitect I'aik 
Model Vaclit Club, eom- 
Iw.seO of ubiiiit .10 members. 


Francisco’s qasntity-produotion Isundry, showing mangles 

L’O.lXKi-galton storage tanks (lomted on the roof of 
the rolnformed concrete and brick power plant) by 
gravity. Froth these seven tanks (he softened water 
Is delivered by gravity for Use in the washing 
machines. 

Every machine In the laundry is ojierated by electric 
motors, current for whUth Is generated In a ptiwer 



houm- with two powerful steam-dilvon generators A 
novel feature in connection wldi these stoam-rlrlvcn 
generators Is the faet tbut-ihs water from the artesian 
wells Is pumped through Ifte oondensers. which not only 
cools the condensers but also portly heats the water, 
which Is then more effeetlveiy dealt with by the water 


banks ot the lake, it Is a 
llioilel out to the lloHt, lift It 
1‘iitly pbiee it In the water, 
nil ont on the lake for a spin, 
ts dilTerH from regular yacht 
Hows his .\sebt In a rowlmat, 
Ininge tuck, rows to leeward 
e iniilnsnll iiromid by hand, 
siartlng it on Its new course. 
Eaeb time he touehes the 
Miehl live seetmds’ penalty 
Is inbled to the einpsod time. 

'I'lie rudder Is connected 
to the ninlnsbeet by a small 
cord and the tiller swings 
between two small nuts, 
whbli fiin be very <iulckly 
iidjiisti'd to (he re<julred po- 
slibm In running before 
the wind the main sheet Is 
(onnected In such a way 
that the tiller Is held at the 
(irojier angle to sail a true 
eouise In beating and 
reaching, (he rudder la left 
fne, following the keel of 


lit .1 0 clock and on Sunday 

-* mornings at 10 o’clock, all 

tlio rules of yacht racing be¬ 
ing strblly observeil 

In racing these model bouts, they arc divided Into 
four olnsses, ss follows Ist class over 4S anti under 64 
Inches loud water line, 2nd class over -12 and under 48 
inches load water line, 3rd class over 80 and under ^ 
inches load water line; Schooner class, minimum load 
waU'r line 80 Inches, no maximum 













ftimteri Btuy rMhUmen 'in th* ohtUiouM prvpnrlng Ui«lr yudits (or 
of hU mekt tor « kont to windward 

With the model yacht enthualaste of Prospect Park, Brooklyn 
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High Pressure Experiments <m fiFSiler < 


S UMMBn Is lit hand and anything rooling la of In 
ternst In this connection it muy he nsked how the 
regder would like to hare a cholci' of live kinds of Ice ' 
The iKisslhlllty of such n choice is not far away at 
cordlug to recent diicoverlcs In experimental science 
And together with fhe new facts about !<• other anmr. 
tng dlswverles have Ixx u made Among them Is the 
fact that steel can he sfretihod more than Its own 
diameter liefore breaking that ortllnarllv soft and 
(leilhio aubstanccs arc found to Increase their stiffness 
under pressure that wnttr can be decreased in volumt 
almost at will without removing any of the contents 
The experlratnts on high pressure outlined with 
(thers are being conducted hv Dr 1 W lirldgman of 
the Jefferson Physical 1 ahoratory at Harvard I'nlver 
slty In theae ex]>erimenta pressures wi re carried up 
to ten times the firing pressure of smokeless powder In 
large guns A pressure of 800 000 pounds to the square 
Inch was obtalDe<I To visualize this figure In another 
wav It represents the xiw'ssuro that would he exerted 
by a body of water IJO miles deep It would take a 
column of solid rock sorm fifty miles high to exert such 
a pressure on its base 

Under the influence of such pressure as this sub 
stances ordinarily soft and pliable show remarkable 
stiffness ParafUu wax at 300 000 ptiunds is more rigid 
than soft steel A pits e of the steel liedded In the 
paraffin wheti the lattoi substance Is made to flow 
under this itrcssurt will go with the streain and become 
la*nt and distorted with the wax now harder than 
Itself Soft India niblter It veas found at these 
Iiressures hectuues so brittle that It will crack like glass, 
and «( hard that Irregularities In its surface can be 
Imjiressed upon soft steel 

Tlip first subject t hosen for the measurement of 
eompresslblllty was water and In this article attention 
will la* centered on it Wiit(>r la generally considered 
almost incompn'sslhle tut under n pr< ssure of 180 000 
[siuiids to Ihe wjuiiri liidi tin astonishing decrease In 



volume of 20 per cent Is produced This phenomenon 
miurs without the slightest decrease hj the actual 
mass of water present But i-ertaln Irregularities lu 
the water induced the experimenter to believe that be 
was Bjeaaurltig sometimes liquid water and some¬ 
times Ice 

Ice usually weighs less than water, that la why it 
floats But under the pressures applied by Dr. Brldg 
man there are four dtlTcrent kinds of ice which are 
heavier than water Under ordinary elrctnnstancea 
when water freezes to lc< there is an increase of vol 


lime, but wfnHee tkm hi9k i» 

acoompaitled by a d«t»«fts« ih vdlpiM i iMfmiljiiqed- 
Ing decitenae in tn-eagsre, While iOt Mts 

sgHlo to water th« liieHtesea titb' 

rises. 

An toterestlAC hy-^woduct of the ax^iidiMntii «af tb# 
designing of a pwrlclilg which wontd ko«p itiw^Uly 
tight the vessel ia whitdi Uiet prg^snres Wore to ,b* itto- 
dttced, preveattog the ttqnld from taaUng opt Tbm 
was abao(ute)y no diff^ty la this rogard after a 
while, for H discovered that sHth the rt|fft paefc 
lag, the greater the proaaure the lees enfi the ^old 
leak. 

life ordinary sCrsw-tlghtened padthU •» cwrtaln 
to leak, because tha {tnamre so exerted eaanot poMubty 
equal the pressure of the experiment whli* exists In 
the fluhL A packing so compressed xvUl leak as soon 
as the pressure of the screw Is exceeded hr that of fh* 
water which the paidclag hedds hack. But with the 
simple Ides at a paeldtur that tightens Itself by the 
pressure of the ves^ the only limit to the compresahm 
that can he reached is set by the slrenktb of tlm vessel 
itMdf The problem was faced with misgivings, for the 
pressures it was proposed to exert were unheard of 
with ordinary vessels The second part of the pre¬ 
liminary worl^ therefore, consisted in finding What ives 
suree a steel vossel would support, Steel bavliig been 
selected as tbs best material of Which to make the 
conttiner Theee experiments were not without dan 
ger, for In the event of the vessel a failnre titers wonM 
be an explosion that might be serions 

In all the experiments the ptessnrea were prodnoed 
by poshing a piston, by means of a hydnmUc preas, 
into the cylinder containing the IlqoM. Two very in 
teresMng proidSms in relative strength were tatnduced 
for the two psrts of the epperatoe were sab}ected to 
different strata In the piston the strain is one df 
presslon, while in the cylinder it Is me of faurst^ or 
iCoatioosd oajMgo SM) 1 ‘ 




















'B*n^ r»c1( for MiHotora 

Tim Am^ Md Annored limousine of a 
* QUncse GoiFerner 

«vtoiBoUl« fortreM tti>t l» ejt the some time one 
of the moet Inxurloue Umonslnee ever built hM 
Joat been delivered to bis exceUeucy T«an Tso-Lin, the 
Ooveroor Oeoerel of Maneburla. The machine, which 
ih appearance and fact is the last word in Inxurions 
* traaaportatloB, is also an armored car, bullet and bomb 
proof and prepared either for offense or defenae. It la 
likely to be a model for alm- 
llar cars for other nervous 
rulers now that news of Its 
oonttruction Is no longer a 
secret 

Whan General Tsan ap- 
pears In the streets of Muk¬ 
den or other Manchurian 
eitles ha will apparently be 
pltag almtdy In an amea- 
laxurious limousine. 

•r has disk wheels, 
eUil'i headlights snd is of 
a desp tan color with ma- 
bosany top and trimmings 
IsaidB, the fittings snd finish 
are fnlly wortiiy of the offi- 
eial portion of lu owner 
To Qi^orm to the colors of 
Chinese royalty the ensb- 
loaa, seat backs and anas 
are aptuststeMd in purple 
and gold moMdx; Tb«.<pan- 
eta lining tlfir Iwdy am entirely of Inlaid mahogany, 
aOd tbsre arlr swnltf eases of the same material on 
sltltar side. The ftttlttgs aud all metal used in the 
toMuian are of affear and clotssonnd. Porhaits the 
moat hsatittfui payt ^ the Interior deeoratloa Is the 
flopweced aurgm^ tablid in the door panels. In each 
of these panels more thau 20 different kinds of wood 
are need. 

This Is the car as It appears to the eye But if an 
attmnpt is made by some assassin to end General Tsan's 
(Oontfntud on pane 53!0) 


SCIENTIFIC AMERICAN 
Ganige Oontrimienecs 

T HEjIIB Is hardly any limit to the scope afforded 
by the garage for the- exercise of mechanical Inge¬ 
nuity Not alone are all sorts of complex problems 
met In the renovation and the up keep of the cars, but 
the garage fixtures themselves offer great opportunity 
for the clever mechanic to put his talents In play Aiid 
the establishment pqu1pi>ed to do the ordinary and the 
extraordinary garage Jobs With a minimum of time iind 
effort Is the one that will capture the business lu tbo 
long run. 

Wo Interesting wrinkles from a California garage 
are lllustrstod on this page. Ve have all seen radiators 
knocking around a shop of fhls sort waiting tholr turn 
to be soldered up or remounted, after being repaired, 
on the cars from which they <nme There doesn t 
seem to be any logical plil^ to pui theae, stand them 
agalnat the wall, lay them in the floor, even place them 
aboard their cars, and th*y are in the wrong place 
But the boas of this garage has solvial the problem. He 
has built a wooden rack Uiem, and It is at once 
clear that in this rack a rsdlntor whether It has had the 
plumber’s attention or not. Is exactly In the si>ot where 
It U wanted. 

Another garage nuisance—none the leas annoying l)e- 



n overhead reel for 


rsrage air-hose 


Using X-Rays to Determine Proper Fit 
of Shoes 

C Klt'J’AIN uiunufactonTH endeavor to prove the 
merits of their shoe'; hv showing photographa of 
the hones of the feet llrst m the ordinary shoe and 
then In their siK'clnll.v shnpe<l shoe Of course, such 
pictures are Interesting, hut thev fall to leave a penna- 
iioiit Impression In most Instariees. so that when any 


liHiipen In the shoe 



can be Insthiitly conTsrttd into s traveling fort 



canso so necessary—Is- air hose You ma,v ruu 

over ttxls, whare It stretches Its snaky length across 
the garage entrance as U extends from the pump to 
wheel of a waiting car, .doscus of times without 
damage to your own tires or to the hose. you may then 
run over It once more and damage either or both Yon 
may also trip over It with more or less disastrous 
results The garage In which our pictures are taken 
overcomes all this by putting the air hose overhead, 
slinging it over a reel that Is pla<'«sl at a strategic jiolnt 
to give It the prorier degree of easy mobllltv The 
utility of both theae simple but seldom thoucht-of de 
vices is evident at a glance, and the second one might 
oven tie Installed with profit In the single-car private 
garage, where wime other agent than elbow grease Is 
employed In the pumping 

A Tripod-less Motion IKcture Camera for 
Aerial Work 

T he main thing In making motion pictures Is to keep 
turning the crank at an even speed, two turns per 
second, no matter what happens. Under normal condi¬ 
tions this is not so diflleult tb do, but when making 
aerial views with a motion picture camera the most 
intrepid cameraman Is apt tO.become irregular on bis 
turns with poor films as a whralt. What Is more, the 
vibration of the airplane enplse is transmiUed through 
the triiiod to the camera, With further complications. 

BeaUalng these dlfflcuUles- In the way of aerial 
motion plcturca, Frank .Morris of New York has de¬ 
veloped an electrlcally-drlvsit' motion picture camera 
which is shown In the aomal^ying Illustration. The 
camera shown here aputs^k to be a FrenfiH Ddbrle, 
somewhat modified andi litjtiipped with a 1/SQ-horae- 
power electric motor opothtlaff on an eight-volt etorttge 
battery. An extra large^dHreot-view finder la minted 
op top of tbe camera, kwlb a pair of handles Is used 
to bold tbe oomera steady. Furthermore, the camera¬ 
man wears a pneumatte chest pAd fjfalnst which he 
bolds the camora, so as to waks tifi ‘ 
while absorbing all vlls^oe. 

. Aside from serial plwogrbilhy tbe electrtcally-drlviso 
camera may be us^ la tUmlBg automobile and horse 
races, athletics, sports, aaid do' 0 O| where the lens mutt 
be trained ao s rapidly movlag object. 


pair of shoes, 
wc arc guided by the appear¬ 
ance of tile shoes ratlter 
tliHti bv orthopedic consider 
utlons Hence, after all 
said advertising and warn 
lugs, He (ontlnne to buy 
Hhoes fbiit Jam and twist 
and deform the small bones 
of the feet 

Some time ago X-ray ma- 
I bines of a special design 
were Introduced In shoe 
stores both hen* and abroad 
for tbe luinsise of determin¬ 
ing when shoes fit and 
when thev do not Ono of 
these X ray machines ap¬ 
pears In the aecompanylng 
lllnstration The shoe cus¬ 
tomer, wearing a given pair 
of shoes, stands on the plat¬ 
form of the apparatus and 
by looking through the long 


hood at the toil, views the X-ray image of the shoes and 
feet. The iiosltlons of the various bones can be Instantly 
seen tyhat Is more, onlv a low power X-ray tulie la 
used, and ample lead screening Is employed to protect 
the customer and the shoe salesman from Injury 
It la Interesting to note the ever-widening field of 
X-ruya Today X-rays are being used in numerous In¬ 
dustries for inspecting materials and goods to detect 
hidden Haws and to dlsi-nvcr causes of trouble In certain 
appaiatus without wmplete dismantling For cus¬ 
toms inspection puriKises Xra.vs hare a very definite 
application, which, ns vet, has Ikmui hardly touched 



-„_„^^;„,_yint the fit of a pair of si 

by BMgMbf^Agpodai X-ray apparatus 
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Inventions New and Interestihg 

A Dtpariment Devoted to Pioneer Work in the Arts 


The Print and Label Law 

W HEN the prewnt eoiivrlght Cmie wns 
enaeteil lu 1900 dlfferliis: views pre 
vailed 111 oflit'lnl circles as to its probahio 


opinion ilf>clde(l tliat the new net did 
ropeni that part of the old net whieh 
lates to the re«f«tratlon of prints and 
liels in the I’ateiit Offlee and that It v 
the duty of tlie CommlsMloner still 
reRlster them in the same manner us 
fore \itiill theretore hlifher author 
decides otherwise, II remains for the I' 
ent (Itliee to treat the I’rlnt and La 
l.aw IIS viilid and HuhslstliiK as a jinrt 
the iieneriil copvrlcht law The rule see 
to he that If the article has enouph me 


hy the 1‘atent Otheo I'or many years the 
Oflice eonslrued the word ' inint'’ as Ih*- 
iiiR svnonvnious witli “laher’ and reipitretl 
that the label must he free from any fea¬ 
ture or device cainilile of seiinestratlon as 
a trade mark liul a more lllieral rule 
now prevails It is rwognlss-d that a 
lahel stands on a dllTereut foutlns from 
a print in tbnt It Is affixed to the goods, 
while the print must bo separate from 
the thing It lairtruys or advertises If 
either devlc-e has soinP artlslle quality and 
Indicates (pictorlally or otherwise) the 
article or contents of the artlele for which 
it Is used, it la dcsimed reglstruhle for 
eopyright protection regardless of the fact 
that It may Include trade mark features 
as well, provided It Is not in fact a mere 
tecdinieal trademark 
The print or label must laissess Just as 
much artistic ijualUy as would he neces¬ 
sary to entitle it to registration In the 
Copyright Offlee If It were not “designisl 
to he used for any other articles of manu¬ 
facture " 'J’he term “other articles of 
manufacture'' Is construed to mean ar¬ 
ticles of merchandise or vendihie eoramod- 
(('ontinned on page 521) 

Teaching Table Manners to the Pig 

T able manners- among hogs are not 
apparently a matter of great Impor- 
tani-e But the fact Is that the hog which 
gets the right amount to ent fares better 
than the one that does not, and that reg¬ 
ulation of tUe «tyle lu which the animal 
attacks fare has s imathlng to do 
with thl*k It prevents one of 

the litter own share and 

that of anrttbec. So H W Force of 
Berkeley, Cal., has invented an auto¬ 
matic feeder for Sir I’lg and Ids family 
The device holds siifflcient food for the 
hog menu for about two weeks The ar- 
llon of the appurnlns occurs through pn-s- 
Hure of the hogs’ noses against Its base, 
this pressure causing the individual eora- 
partments to he filled with a proper In¬ 
dividual ration These compartments nre 
separated from one another, as shown, liv 
galvanized iron partitions, and since the 
food drops gradually into the eompiirt- 
meiit. Instead of filling It all at once, the 
habit of the greedv hog, of eating his own 
and hlH hmlher’a meal, 1« cheeked By 
the time his own is gone the rest of the 
will have dinisl too In connectloil 
with the automatic feeiler Is used Ml ko* 
tomatk hog trough with a float 
the water nt a constant level so 
the trough Is c^uiiected with Buppfjtilo*. 



:amern with magazine mounted far use and a rule to fndicat 
relative size in inches, and the miniature projector 
with case open to sliow mechanism 



Automatic individual feeder and automatic water-trough for use in the hog 
pen. The one insures that each hog shall get his proper ration 
and no more; the other that there shall be water at a 
drinkable level ao long as the supply holds out 



Motion Pictures in Mini»tin« 

A FAVOEITB ne!d for Invontlw talent 
Is motion pictures, mqreiurtikntarliy , 
that branch of the art that has to doVlth 
tJie reduction of costs so as to extend the 
scope of motion pictures in all direetlons 
There Is no denying the fact that mo- 
tiou pictures in tho standard forms hre too 
oxpcuslve for most amateur indftstiiid and 
educational upplicutions, Standard siMid 
film costs a gixnl deal of money —i cents 
for the negative film, 2 cents more for de¬ 
velopment, and 5 cents more for the pool- 
tive print, which is the ono used In the 
projwtor, or something like 11 cents per : 
foor In all. At that rate motion plctares 
arc too exiienslve for use In the borne, In 
business, and in our claasronms, as a gen¬ 
eral thing 

The latest atteiniit to bring dowrn the 
cost of motion pictures consists of a tiny 
enmern and a suit-case tyim of projector, 
Shown In the amimpnnylug illustrations. 
The film for this system Is shout half the 
width of the standard theatrical slao, 
with perforations on either side of the 
images The film Is of acetate of cetluloao 
stock, which Is slow-burning or entirely 
safe for use any where, without restric¬ 
tions of any kind. The camera has a pair 
of magazines mounted at the rear, as 
shown, containing the uuexposed and the 
pxjwsed film A simple outside spring 
belt oi>erat(*s the take-up magaxlne The 
crank can lie arranged for the usual elght- 
ptctnreB-i>er-turn movement or the stngle- 
plcture-per-turn or trick movement The 
finder lens Is mounted directly above the 
photographic lens, in the camera case it¬ 
self. The photographic lens is of the 
fixed focus type, cutting dear pictures on 
all subjects from three feet to Infinity. 
By means of an Ingenious clamp and uni¬ 
versal joint hohler the little camera can 
be mounted on the side of the automobile 
w'lndshleld ready for Instant action. 

The projector la entirely self-contained 
It weighs but nine pounds, making It con¬ 
venient ftir the use of sulesmcn and trav- 
ohTs It can he set up on the same 
trlrnnl that Is used for tlie camera. At a 
distance of 18 feet the tiny projector give* 
a clear picture measuring 8 hy 4 feet. 
An incandescent lamp of blgh-effloleucy 
tyiie is used as the illuminant. 

'‘Sbimmyinfir” th« Storage Battery 

A VIBRATION board which operates 
with a "shimmying” effect bu been 
designed and buUt by the national Bureau 
of Standards for the testing of storage 
batteries This testing equipment differs 
from previous designs In that the batter¬ 
ies are jolted by the movement of springs, 
thereby more nearly duplicating the oon- 
dltlons with which they are surrounded in 
actual practice. The Infinence of jarring 
on the life of the battery as well as the 
relative durability of dtfferont types will 
be revealed by this newly-oonstracted ap¬ 
paratus. 

The “ahlmmylng" motlmi Is obtained by 
a simple eccentric or cam acthgi, the ec¬ 
centric being keyadi to the shaft «f a ne- 
tor and transmitting the movement down¬ 
ward against spring teumoii. The sittings 
are visible In tho Illustration and the hSt- 
tery Is seen In idace on the board Stth^ect 
to vibration. The motor Is quartorsd-tm- 
der the controRer box which Is (gi a Rthil' 
form. A field rheostat, on a ra<^ tSffO- 
lates the speed of the motor, Its ranks Sf 
frequency being from 800 to l^JOO resedu- 
thma per ntonte. A ladhemster la seen kt 
the mcttirine left of the pfantograpli, 
the cam operating the vlbraUop boajm is 
tinder eem between bal e'-*- "-ui “muter, 

















The Various Dimensions of the Escaj>e Wheel must 
not vary One Half-Thousandth of an Inch 


Wotthcm (Octagon) OperaWatch 


D ivide an inch mto two thousand 
parts andyouhave the limit of meas¬ 
urement variation allowed by Waltham 
in making this important wheel. 

For example, the impulse surface of the 
escape wheel tooth is a vital factor for 
an accurate performance,and when made 
withm the limit of measurement varia¬ 
tion allowed by Waltham, it means the 
difference between variable and depend¬ 
able time-keeping in your watch. 
Waltham horologists invented, and de 
voted years to perfecting, gauges that 
would measure so precisely these various 
important factors of the escape wheel. 
The variation which is present m the 


foreign hand-made watch has been elim- 
mated m the Waltham. 


Therefore, we affirm that the Waltham 
Watch contains the world’s most accu 
rately made escapement. This is frankly 
admitted by leading horologists, and is 
one of the reasons why the Waltham 
Watch IS famous for its close and de¬ 
pendable' time-keepmg. 

The Waltham Watch contains more 
fundamental superiorities in its “works” 
than any other watch in the world. When 
you buy a Waltham your investment is 
protected and you arc assured of a life* 
bng satisfaction. 


utd up 


This Story ts continued in a beautiful booklet in which you will find 
es m^al watch education. Sent free upon request to the 
JValtham Watch Company, fValtham, Mass. • 


tMaktnt of the famous Waltham air friction quality Speedomtters and Automobile Time-pieca used on the world’s leading cart 


WALTHAM 


THE WORLD’S WATCH OVER TIA\B 


fnmeyomtaatkU tism they tall Waltham Watches 




























Protection of Life Against Fire A New Duplex Compensation for 

T hk prott'oiion of buuian life from Industrial Tractors 

fire has often been overlooked or 

«hen only wwiitlary consideration hy rp HltOUGHOUT the derelopmeitt of 
hulldlnc designers and owners. IJulld- * automotive Industry, the prol* 
Ings which are fairly safe for the mn- leins of pro|)erl.v correlating the driylng 
terial stonst or manufuctnretl therein ****^ chassis mechanism hav* en 

do not nlwu.vs offer e<|iial aectirity to f£*Ked the attention of engineers to an 

the occnpnntH Jtiirlng the last ton extent eqttal to that of the power ptani 

.\enrs several serious fires, involving The prohlem has been, to proarlde 

heavy loss of life, have attracteil gen “ means of resisting the severe strains 
oral attention, so that tixlay more stresses arising from the functions 

thought Is Itelng given to tbla subject braking and driving without at the 

To protwt the occupants of buildings. time restricting the action of the 

it is necessary first to prevent fires, as supporting vehicle springs, 
far as possllile, and then to provide ^ n*'"' coustructlon, unhine In many 
means for extinguishing or controlling ^ava, designed to restrict braking and 

a fire, if It occurs, as well as to provide driving strains, with due regard to the 

proper exits, alarms, and drills requirements of spring suspension. Is 

While all states and many cities have In eerlatii electric Industrial trac- 

firc escape laws or ordlunuces, many of ®nd trucks now Itelng mnniifactttred 

these arc quite out of date, and seem- <>■ country. The duplex oompenaat 

Ingly Ignore the tragic lessons taught by 'ng eusitenslon employed in the new 

the Triangle ,ShIrt Waste Company and construction relates particularly to the 

other holocausts regarding the inade> torque inemhers used, the chassis frame 

<|uao,v of old style file escaites In only Itelng supported on double concentric 


the motor cradle, which forms an ex- nucaet is cioaed. the dotch' ta coMMihli; 

tsoudpn of the axle boasing. A aeomul wb«(l it is open, dutch ta dweek' 

stm^r «oAg|ructton. mooutad in a hod- ghgad. One memhar of the dptdi 

seslal plana ghove titm power unit holda uipa the magnet coU whldi, whStt 

the axle In aUnenmtt and reatats all yinrd. bp an dectrle curraht, jjntw'dia 

axle ttnruiM resultinr txom loiwanl or Mbtr nsetaber Into contact ^tth 

badrward. notion of the maehina. eoQtaet Is made on a friction anritaea. 

The two fkncible oeaatrvKtionl pemit wblch la carried by a tUnga cn ISmi OQt* 

the driving power natt freely to perfom sMe of tha Arst member. Jut loiur ** tba 

its fonctions under all condiUona of dectlxeiangnet lo energlaed ttm two 

road surface without loss of traction or mmnbers rutata as a unit Whan Do 

power cfllcleBcy and without the cramp- oarreht ta Sowing through the ool^ the 

ing or binding of any of its parts. Ihe two members stand a short dishHiea* 
axle supports the chassia load throngh apart' and a positive running deanmee 
lu cushioned springs, and Is free and Is provided. 

flexible to perf^ its one gpecHie uDd Magnetic dutches bar* been an the 
vital function—delivery of driving or market for the past twenty yeara and 
retarding power to the vehicle. are employed In many ditferent indus- 

It has heretofore been extremely dlfO- tries In various ways. They are buttt in 

cult to devise any system of gnidcs or slaes from 7 inch diameter to TS^lneh 

other atraln-reelsting devices within the diameter, and are used to traiunalt fhom 

restricted space available, which wontd 1 to 2,000 horsepower. However, the 

successfully stand up under the heavy magnetic clutch baa a far wider range 

work required and provide the flexibility of appllcationa, eapedaUy If lie poaafidU- 

ncceeshry for Ideal traction and power ties ware more fully reattaad, 

oAciency. The present construction has The principal Stores of a lypicai 



a few states cau Ihc cinplnjer feel as- helical springs which provide the nece,. 

Mund that, by complying v\lth legal re- sary cushioning effect. The principle In 

qnirements, he has actually given his Milvod, however, would bo one adaptable 

workers a fair chance (o escai>e tn case to other forms of motor vehlclea with 

of fire. VSTjether required li> law or not, more conventional automobile spring 

every factory or other work place should equipments 

have at least two exits from each story The helical springs referred to above 
of sufficient size for the number of per are loosely mounted in pockets cast in 

sons accommodateil so designed and ion- the ehassls and axle members and snp- 

struclod that the occupants can and will port the chassis load only. Swivel atuds. 

use tbem If a Are occurs, free to oscillate In tbelr retaining Book 

Those forms of exits are liest which ets, hold the helical springs under 

protect property ns well ns life, and projicr compresslen when the vehicle Is 

which Increase, rather than dei reuse, the light and resist the tendency of the 

convenience of the building for ordinary ehassls to rebound off the springs when 

use No exit, however, Is efficient unless tvaveUng over a rough surface These 

It Is always ready for Immediate use, spring studs, thus tying tog^her the 

and unless, when used, It will lead the eliasRls and the axle, are not rigid In 

occupants to safety. their seats. Flerihlllty for the spring 

Various forms of exit are- suspension Is provided within the Uinlts 

(al Horizontal exit—a door throngh a permitted by the torqne resisting do 
tire wall, or an outside baleooy or bridge vices 

leading to another building or division The forward torque member ot the 
(b) Exterior enclosed ataliw— -est off new construction Is supported by imn- 

frnm the building, and readied hy hai- nlons from the chassis frame and takes 

lonles or vestibules (c) Interior go- all driving and braking strains through 

(Continued on pope SIJ) , a large ball-and-socket device atMOb^ 


Iteen given rigid tests in some of the magnetic elutoh may be suinmad up as 

roost exacting Industrial tractor and follows, 

truck applications existing, and it la () 1 Direct magnetic actloa, wMch re- 
Kenerally recognised that some Bjvlloa- suits in a simple, oompact strttotnre 

tions of industrial machines are more with no toggles, Wera and so on to wear 
severe than those encountered In auto- oi gat out of order, 
rooblte or motor truck work. While the (2) Base of operation: It Is only 
speed of the madilnes Is lees, they are necessary to close or open a swtteh to 

frequently operated In close gua^rs, engage or dhwBgafe clutch. This 

am froqumtly bumped full tilt Into switch may be lorated at any e<m*eo- 

besvy olidects, and their rapid opsratloDS tent distance from the dutch ffiul k»sy 

require abrupt braking and starttiw be operated eltber manually ot Mte* 

cbaracteristica. It la claimed that,In mati^lUy. 

this most severe servtee the new torqtie Sluootb accfitmqitlon,;' III tiie 

resisting mechanism above described has short interval pT time necasaaty Apt ^ 
tiroved Itself a valuable improvement ina|ni^o pull to build up ^ 
over othsr torque-reslsting and sprltlg- sCirMgtb the friction anrfamd sIlBiiSM 
suspension meebaBtsms that have been gndaalty, ^iere being soffideat 
used bsretofors. aecnte a anooth sfart - . 

_ „ (4) No ahd thnmt: »^o eiAl4t'4^ 

1%« Magnctie Clatidi tbruat is transmitted to tim atei^ ^ 

HE direct pull of an deetro-m^met oennected tmwrblnery. The nmgagt 
hdds together the frietion sdrfgieee balances the yreasdr* jmtwsed the 
of the usual magnetic di^hib, wUeb la tien awdMss. j ’ ; 

used for connecting and dlacounletlfy JTtni VW sae4 Abie 

madilnery from Its soeroa ot lAowefc 'iWteh A)>*l 

When the didtit threotlh'1W 
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The tire that walks away 
with the load 


The one quali^ a truck tire 
mutt have is ability to ^et trac¬ 
tion. 

Mileage is important and re- 
sUiency de^rable, but unl^ the 
tirw we able to in their to^ 
and push when the engine’s 
power ii Slivered to the wheels, 
they miight as well not be on the 
truck. 

Few trucks are operated under 
ideal conditions: in sand, in 
snoWr in mud or on wet, slippery 
wh^ you’ve got to have sor^ 
Itog on the wheels more effi¬ 


cient than smooth bands of solid 
rubber. 

Solid tires are becoming obso¬ 
lete. Big pneumatics are expen¬ 
sive and undependable. There is 
only one tire that in all kinds of 
weather and over all kinds of 
roads can carry the truck wher¬ 
ever the driver wants it to go, 
and do it at a lower cost per 
mile than either the plain solid’ 
or the big pneumatic. 

That tire is the Caterpillar. It 
is made in sizes suitable for 
trucks of every type and weight. 


|g aBy*6 | iH Bgfield Tire Co. 

^ * ;;iSmbum-salmmpastmbnt 


New York 
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Recently Patented Inventions 

Britf Dttcfiptiorui qf Rtcenily PatenttJ Mtchanleql anJ ElteMcal Dqtiott, 
TooU, Farming linfilemtnU. Etc 


PertalntiiK to Apparel 

IIOHIJ SfPl’OKTEB —II, M. 48 Hoyt 

8t, Kruoklyii, N Y An oblwt of the 1] 
tlnn 1» to provide a supporter In which 
Stantuilj »ll the pull or strain Is taksn off 
the hose thereby ellmliiatlnfi the possibility of 
rlppluR and ptilllnjt threads in silk or delicate 
teatore Another object is to provide a sup¬ 
porter in which by a simple sdjustment It la 
adapted for use either In cnnnectiou with a 
sock or BtockluK, and connected with a body 
varment which tends to keep the garment from 
slipping out of place 

Electrical Dericea 

SKPARATtm FOR STORAOK BATTERIES 
—W M Sti.iucsakks and (I J. Errub dUD 
dth St, Erie, P^. The Invention particularly 
relates to separators formed of spun glass 
Among the objects Is to form a separator 
which is sufficiently fletdble to prevent break¬ 
ing under the warping of the electrodes, and 
of requisite porosity to Insure an evenly dls. 
trlbnted penetrstlou of the electrolyte to all 
parts of the electrodes. 

EliUHTRir HEATER—E Vkbstbabtk, 10 
Rallrosd Ave , Newark, N J The general ob¬ 
jects of the Invention are to provide an ar. 
rangeinent of external electrical resistance, and 
to provide a heater which while capable of 
USB for healing generully, such as heating a 
rtiom. Is especially adapted for bringing water 
or other liquid almost Instantaneously to an 
exceedingly high degree of heat 

ELECTRIC DOOR lAICK —0 Dixo, 341 8 
Hist St., Irvington, N J The invention has 
reference more particularly to a c 
having mechanism operated by electricity ao 
that the door nuiy be locked from a distant 
point. The object Is to provide a lock which 
la adapted to pravent the exit of a thief from 
a hank, store or other building by pressing 
an electric button at a distance from the door 

Of Interest to Farmers 

HAT PBBFTIBATINO DBVTCB.—O D So. 
bCh, SOB Hermitage Ave, Nashville, Tenn 
The Invention more particularly relates to 
hate perforating devices by which boy Is per¬ 
forated as It is baled, an openlug bclug formed 
eeotrally through the hale In order U> provide 
for access of air to the center o fthe bale and 
In this way defeat molding from moisture 
The device Is capable of attacbmeut to the 
baling hsad of an ordinary baling presa 

Of General Intereat 

MAn- BEJCBPTACLE SUPPORT.—R Mc. 
Dill, Sparta, 111 This Invention Is particu¬ 
larly designed for nse in rural discrtets The 
e object Is to provide means for revolubly { 
1 plurality of mall containers from 


' ths loose leaf book In that the flll< 
attached or detached at will from th 

I hinder. 

I TOASTER—C, WILBON, Wayneabarg, Pi 
Among the principal objects Is to provide 
toaster which Is constructed In such mannr 
as to permit of Ita being either suqiended In 
front of a grate, or the laying of th 



ipectally deal; 
arshmaUows, 
casting bread oi'j 



a TaAdMeNTAar 


a single supporting standard, whereby the 
standard may be positioned within a. fence at 
one side of the mad. Anothsr object la to ao 
construct tbe device as to prevent rusting or 
fropxlng of the movable eleineiits 

RAT unARD—fJ J llAUT, 78 Read Bt., 
New Haven, tonu The particular object of 
the Invenfloti Is to provide a rat guard which 
may bi> readily positioned upon a ship's haw¬ 
ser to prevent rata from rrnwiing aboard 
veascl, and may be readily removed. The de- 
vice la simple, strong and durable, and auto- 
raatlenlly maintains Its upright posUioii on 

ARTII'TCIAL HAND—n F AaWBTBovo, Lt 
t’ygne, Ksn An object of the Invention Is to 
ilKlcIftl hand rapable of perform 


How the Lower AuMh^ 

tnm jMsMl t9$i. 

and grmitly «oia{i«itpt4 

of tbe lowof anlm^ doubtlew w»« 
to goe objects at T«ry close raoo* and to 
see theitt rclatlveljr magnified. TUB Is-at 
once evident from its structure, Itii shape 
and Us stse. Indeed a more perfsct adap- 
I tation coaid not te fancied; for the vast 
majority of animals with comtioUd eyes 
being small creatures themselves have to 
do in their pnrsnlta and various modes of 
living With things stUl smaller, and It was 
therefore nsoessarj? that natora supply 
what art couM not dovUm. 

Many insects have, besides eoatpound 
eyed, what ara iptown as oeelU, or simple 
eyes. They are nsuaUy three 
and are arranged in a triangular awnner 
on the head between tbe componad eyes. 
Uttle seems to he known regarding 
function of these organs beyond fte fact 
that they enaitls the owners to utilise the 
darkness with greater facility than those 
insects not ao equipped It is notable that 
bees and ttieir allies, moths and gpldera— 
although the last named is not properly an 
Insect—are all animals which either work 
rwt night or in dark situations and have 
the ocelli well developed. 

It has l>een propo^ recently that the 
ocelli may act as stabilisers whereby the 
Insect by keeping the sky uppermost, 
malntaliiH a horlsontal position during 
illgbl. Hut recent experiments, wherein 
the simple eyes were coated with 
|uphaltnm have controverted this idea; the 
aapheltum treatment seeming in nowise 
to have affeotetl the equillbrinm of the 
Insect's flight. 

It has often been oitserved tlist the eyes 
of moths and other nlgbt-fl.ving insects 
have the peciiliur propertj of shining in 
the dark, after the fashion of the house 
cat’s This feature is supjvosed to be due 
to H tissue underiylng the retina, and is 
known as tbe tapetum Tlie function of 
the tapetum Is to Intensify the dim light 
entering tbe eyes of the night-workers by 
reflection 

Certain It is that tlie lower animals can¬ 
not see very far. Otiided mainly tiy scent, 
tbe range of their activities does not re¬ 
quire a vision which reaches lieyond tlieir 
Immeditite iieigliltorhood The eyes of the 
lower animals are in many respects like 
their other organs of sense—for assistance 
in the gathering of food and detection of 
tlie too near approach of their natural 
enemies Beytmd these purposes, which 
they serve quite well, they are neither 
adapted to a keener vision nor is this 
necessary 

mlttlur of the mop proiver being gripped In | 

such B itianuBr that any poiatblllty of th«, Tricks of Traffic CODtTOl 

■trnnds becoming looiM»n«t la roducod ti» a 1 ryv ar . * 

minimum A further object Is tbe provUl..,. „f , (( tw/htued from payr FIO) 

a devlor the jiartfc of which niaj be oparatH to , Philadelphia ItBOlf, for instAnCC*^ 

of the ready gripping or ..' puts the officer up on a circular concrete 

I plntforin high enough to protet^ him 
* from anything short of a delilierate at- 
’’,' tempt to run him down. For day time 
' use. as suggested hy the preceding pura- 
ndapted for use In connection with" wrist graphs, she supplies him with a mailU- 
watchcB In which tbs Diovcmcnt frame Bup , ally o[iernte<I sigual bearing printed In- 
rmrts any shape of nioveraeut In any abBpi' of, stnictioiis and Inctipnble of being made 
heing eorrsapoDdirrai)' to coutraillct Itself. For the dark hours 


he heated surface of a s 
00 ( 1 , to provide a toaster 
lud adapted for toasting 
vhlch may he uUIlxed foi 
other articles of food 

ftlTTl'I.INO —C A BiutUBBOa, 8040 16th St., 
in Francisco. Cal The object of this Invag- 
m Is to provide a device especially adapted 
r connecting hose to box hydrants, the sr 
] raugement being such that the usual bend In 
where It leaves tbe water pipe wilt be 
j eliminated, and wherein tbe hose may be 
freely rotated about the hydrant 

BERRY mix -K E OoPBv, .H2 Bye St. 
floqulam Wash Among the objects of the 
Invention Is to provide a box of the character 
specined, wherein the box Is composed of two 
strips of suitsWe material, capable of being 
folded one Into a frame, and the other Into 
j sliai>e 10 form a bottom cooperating with tba 
j frame and supported thereby without the necea. 
ally for aeeiirliig means of any character * 

! SHOWCASE—W 1> Himbh, New Bethle- 
I hem, 1*1. The Invention relates to store fur¬ 
niture , Iti object ia to provide a show or dis¬ 
play ease more especially designed to be act 
j against a wall which It extremely strong and 
durable In cnnatructlou and practically mols- 
tursproof. Another object is to permit of 
readily aaaembllng the parts In setting up tbe 
show casa 

MOiP head— a H SirNOEBMAMK, 41891 
White rialns Avo, Bronx. N Y The aim of 
tnventlon Is to provide mechanism per 


of the 

VtATCHCASIC - 1. J 
Lubln, 61 Beekman St 
object of this Inventlo 


V York, N Y 




ecordnne 


with the shape of i 


at the outside of fl 


r nil 




BOOK FILLER—A It Towr 
can Bank Bldg, Hlchmond, Va 
tlon has for Its (tbject to provld 
having all the advantages of 
sewed flat opening hook with I 


respectiroly, 




Our stair I 


call attention t 
iicli of patent 


used of niechnulc 


of tho evening ahe auiiplleH him with 
nearchllght of such power that no enre- 
less driver onn present the excuae that he 
1 didn't See tlie traffic Blgitnl until too late 
to hewi it. 

I A variant from the N(*w York pattern 
I of truffle tower la the one attributed 


•Ctricnl and chemical experts, thorouchiy | KiiovvUle, Tenn These boothH are at 
tmined to prepore and proeccuts all patent' ti“* » alngle ateel atandard plgced 

Appllcntlons Irrespective of the complex natnre i between the trolley track*. There 1« ono 
of the subject matter liivolred, or of the at the Intevaectlon of each pair of pmml- 
spcclallsed. sechnlcal or sclentlllc knowledge nput Htreeta; but Unlike New York’g-tow- 
rct/iiireri therefor, fj,py operate iiideitendently, being de- 

wori^ ‘o 

and trademark application. m«l In all eouu- jrigMliM 

tries foreign to tbe United sutss meoBS. White lights are flaahed fw trkfilc 

MUNN * (T, , Solicitor, of Pateati te^Cate. 

Woolworth Building, NEW YORK I eondlilon when the comer 1« open 

Tower Building, CHICAOO, ILL. ‘n <ilroctlon«. At the peak of MUIh' 

Sclentlllc American Bldg,. WAMHNaTON,D, iHvoth la placed a horn which can be 
Hobart BuUding, «AM rHANCiWiD. CAUI turned, like a weather vane, in any dtrae- 


fliqo. In tlk« «v4»t df Qrfl tbU ia uaed to 
ndrnktt M nrnmoftSofn arhteh 

the <w«iin« wtti ttuverg* di|S ulaaf ,«ke 
path for the Sre gcpanhu. In addition 
to this, a certain element of oobperatlon 
t« found In the t«i^one tbkt Joins each 
officer to the men imooedUtely north,’ 
aouth, east and weet of lu this way, 
If a driver vtolatea roles ^Ohe comw and 
geta away from tbe officer there on duty, 
he can be heid up at the next, or the one 
after that, pr at the very least bis num¬ 
ber can be got for futurj t\;fteutWm to hlg 
case. But to officers and driver! alike, 
tbe isolation and juotectioh ^forded the 
traffic guardian ll the hjiM’^k^allng 
featura of these booths. TjrtBjPlSfelectrlc 
fan and electric huter, nip ^upant of 
the booth can defy sun ♦and snow; 
with a roof over him rain la 
nothing in his life. And this means 
even more to the traffic than It does 
to him, for traffic regulatiOti from these 
booths works Just as effiioiiir'ely in tbe 
•lippery weather when danger of accitleiv 
Is at a maximum as on tbe fine days when 
visibility and car-control are at their best 
We iiave spoken of the dtfflculty which 
the driver may have in dlsttngnitiilnx the 
traffic officer and his stgnaM at night. On 
streets that are not a blasehf ttfuinlnatimi 
this condition Is even more marked. Dr 
Harries, the Inventor Of the block-signul 
system of traffic control now practiced 
from the traffic towers of Fifth Ave., New 
York, has met this ffituattoa by deMgning 
a clever portable tlght-a^nl^ 4 | 8 itflt that 
makes the traffic officer g^fknaar human 
Signal tower. The illumtRfn^'Cop, as one 
of the local newsiMtpera tlm, wear* 
over bis shoulder a robber kpron, to the 
low-cut front of which is attached by two 
books a little signal bo* ooBtalning three 
lights and the batteries neenmry to run 
them. The lights are red, jr«llow end 
green, and are oiwrated by ptlffii-httttans 
In the bottom of the box. As the satir¬ 
ical reporter puts it, "No motorist, steer¬ 
ing bis irtirple assasBln homeward through 
tbe tearful glimmer of a languid dawn, 
will he able to miss an Illuminated cop 
Whether or not the motorist is lit, the 
cop will be," Seriously, every motorist 
has been embarraseed at times by the 
difficulty of making out the ordinary traf 
fle signals in tbe dark, and this device 
ought to be of much utility at points 
where it is not cxmvenlent to erect a 
tower. 

' A phase of the traffic problem that doe* 
not gar BO much attention as that of street- 
corner control Is summarised in the query 
"Where do all the cars go?" As one 
stands at a busy comer and watches the 
cars Btream down Intb the business sec¬ 
tion of tbe city, whether it be a dead-end 
buBlness center with no exit at the other 
Ride like New York’s or whether it be open 
from both ends like Philadelphia’s, one 
must wonder what Is done with ail these 
cars after they have discharged their pas 
sengers. Borne of them go on through the 
city or turn around and go back whence 
they came; hut a glance at the curbs Is 
Bufflfient indication that plenty of them 
are parked right In the streets until they 
are wanted again. As a matter of fact, 
tlie universality of this custom Is suffl- 
flently attested by tbe sucuess with which 
it ha* added a word to our language A 
decade ago tlie mna who had asked where 
he might "park” his car might well have 
l>een taken for n traveling preatldlgltatenr 
wiio proposed to frnnaform his automobile 
into a patch of green grass Today the 
word is an accepted part of the rei^ar 
speech, and la even creeping Into our 
slang, so that If we wish we may pwk 
our feet under the table, or park our 
weary carcass In the bed. 

Bo universal is the custom of leaving the 
car unattended, in. the streets that the 
mera use of signs jornhlbltlng parking 
usor oenwra. In front < tfauatSTs and res- 
taarants and close to fire hydeanta ia not 
enough. In many towns tba atgns set an 

Upper limit te tbe tJm» ttlBMWat, «id the 
poUce make $ wm ai> 
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The gage of a blade directly affects its cutting speed. 

Take two hacksaws, both suited to cutting some particular kind or shape of metal but 
differlrtg only In the matter of gage. The thinner of the two will cut the quicker. 

TTie contact area of the laifer blade—the square area of the saw in actual contact with 
the work—means more friction to be overcome, and after the first few cuts, more weight 
upon the saw becomes necessary. 

The Starrett Hacksaw Chart indicates the most efficient type of blades to use on any given 
kind of work. Starrett Saws, used according to it, give the best results. 

Send for Catalog No. 22 “B” 

THE L. S. STARRETT COMPANY 

Thf World's Grtalest Toolmakrrs 



mi 

tmpt to eafoive t|i«. In many poore the | 
niUaanee baa got anch a point that It 
bam b< 3 «a«n«c(Myir}r to luatltate recognlaed 
pH^ parking Plata Tbone who attend 
the ball games in Mew Ifork know per¬ 
haps the most oxtenslve ot these—we have 
ae«n halt a mile of the Speedway curb 
luuihed solid flrlth cars, twcked In ns close 
together as the probibltlou against two 
bodies occupying simultaneously tbe same 
apaoe would permit But In the more j 
crowded aecUons of New York and other 
clUas there aae no extensive curb areas 
available for parking In this fasUlou. It 
Is therefore necessscy to utilise to the ut 
most whatever of open space there may 
be at band, Our final picture shows how 
this Is d^e In one Instance. In a wide 
and little used street chalk lines are care¬ 
fully laid down, so that two double ranks 
of cars may be parked without interfering 
With the entrance or exit lines. This is 
economy ‘ of Space carried to the last 
degree. 

Racing with Model Yachts 

(CoMftMueri front page Sll) 

In the llegatta races boats sail accord¬ 
ing to class; but lu tbe point races class 
Is not taken Into account Prises are 
given to fhe winners for the season 

The Prospect Park Mtslel Yacht Club 
at present Is made np of former members 
of the Brofiklvn Model Yacht Club and 
the Yankee Model Yacht Club, who 
agreed to Join Into one organisation for 
at least six months. This plan has worked 
otit very U’cll and will no doubt resuU 
In a permanent organlxatJoii probably un¬ 
der the present name. 

The enthusiasm of the yacht races 
Is not confined to the older memliers of 
the club, the younger memliers being 
fully as eypert yachtsmen. On the large 
lake at Prospect Park, the triangular 
course la five-eighths of a mile, and on tbe 
windward and leeward course tlie yachts 
sail a half-mile by covering their course 
twice iHonm excellent scores Imre lieen 
made over this course Thus the whooner 
“Falrwliid" covered the triangular course 
In 12 minutes (10 seconds The "Hilma" 
covered the same course In elapsed time 
18 minutes, or 10 minntes 17 seconds by 
corrected time. 

Quite a llvsty sight is the start of one 
of these races when more than bnlf-a- 
doxen of the yachts are Jockeying for the 
best position to cross the line, while on 
the shore opposite the stake stands tlm 
timer with his watch and rcKSJrdIng tal> 
lets, keeping sceurate account of the time 
each one crosses. 

CoIIlAions happen frequently, but they 
are not usually serious, the damage being 
easily remedied In a heavy wind the 
yachts heel arar to an alarming degree, 
Init thanks to their deep lead keels, nl- 
WHV8 right thMnselves. .So great is the 
speed of the large yachts that tlie owners 
frequently have to put In some hard row¬ 
ing to ketq? up with (he diminutive but 
fast movlng craft. 

Concerning Ice 

(f'onlfnwed from page 514) 
tension. Tbe problem of the strength of 
tlie piston did not prove of difficulty, for 
It was found that the compression sup¬ 
ported by tt piece of glass-banl steel held 
rigidly Is surprlMngly large Several 
grades of Steel were found which would 
support^a compression of 600,000 pounds 
and one grade stood up under as much 
as 750,000 pounds per square inch. 

No theory of the strength of » cylinder 
.was of much value for very high pres¬ 
sures. It Is of no use to make Indefinitely 
thick walls, aor lnde«l to make them more 
than a certain tWckness; for the Inside 
layers support most of the pressure In 
(»ny event. The outer layers of a very 
thick cyllndpif'tlo not take up the stress 
from the tktu» lay^. »r. Bridgman 
eaniAaMb MU M hast way to make a 
cyltfid^imm 1 high preseure was first 
no tosMe hy (MPPlylug a 

, mimh thM it 


Attention to Detaib Essential to 
Efficiency 

The necessity of increasing the 
weight as the saw is dulled must not 
be overlooked, and is a factor for 
which no absolute rule can be given. 
The most that can be said is, knowing 
approximately the time in which a cer¬ 
tain blade should cut an average spec¬ 
imen of a certain kind and size of ma- 
teriiU, the weight should be Increased 
by Increments of from 6 to 10 pounds 
as of^n as the time of three successive 
outs is above the average. Remember 
that the weight on a heavy gage saw 
must be increased faster. In proportion 
to the extra amount of dulled eurfaoe 


or contact area, than for a thinner gage 
saw, regardless of the difference in 
weights on the first cut with each. In 
Hack Sawing, as m any other form of 
work, common sense, attention to detail 
and observation of manufacturers’ in¬ 
structions are great assets. 

To sum up; The attainment of real 
efficiency in cutting metals with either 
hand or power Hack Saws depends 
upon. 

1. The selection of the proper make 
of saw. 

2. The selection of the proper saw of 
that make for the material that is to 
be cut. 

8, The proper use of the saw selected. 

It Is possible for any user of Hack 


Saws, at the expense of time and 
money, to evolve for himself a system 
for selecting and using Hack Saws to 
the best advantage. It is likely there 
are many machinists whose experience 
is sufficiently wide to warrant their 
making their own selection of saws and 
establishing their own code of usage. 
To this class of men, this book will 
have been but little more than a con¬ 
firmation of facts they already know 
To the man who has not had the advan¬ 
tage of such wide experience, it is hoped 
that this book will prove of value in his 
search for the means of more efficient 
work and methods.—From "Hack Saws 
and Their Use,’’ published by The L. S 
Starrett Co., for free distribution. 
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ar» protUlM tiMtt Mttm litta Nua* wUk 


to wslsUin is jmedeet 
that « orUniMr tMeted to thto iNp.lF ^ 
a atoto i>t totMVSl atraln, exaaftt^AW n 
a sun whEoh haa had bo<^ (tonSfOC «S 
It from the ontoMe. As a ruiUt gf flto 
experlmenta a crUwtor bait aa ti^ IrI 
tlameter waa atretched ta IJi to^ to 
diameter hoture bnaktos and thglbltos^j 
wh«i It eamtj i^arted oh the i 

In the preliintniMrv work en ateiel 
lera many cyUidert were br^en. tSlWa 
rare <^p<>rtiaity ter intermtUdg ohaatra 
tloaa m the naBoer at raptnre at hl«h 
preoBurea, ahd twe facta nut to he ex 
tiected from nrdteaiy thtwy w^ noted. 

The aame ipedinaA «f atoet whhh 
Dtretched Boera thaa At* dUpietee «nder 
preMure, U tetted tor atrengto to the' 
rdlnary way wohld have bnAge when! 
the atratn becaata l^wot SO par eaat,i 
whereaa the atrato hero was aJaaoJ 14Qi 
per cent before rapture took i^aee la| 
hU cylindera teated the break atarted at 
the outside, where the atreaa an^ htralnl 
were both least There ia reaaoh to be-; 

Have, however that very brittle attbstaocea | 
like rlase would break on the toald*, aaj 
predicted hy the ordinary theory The 
letermlnlnx taotor here according to thl|i] 
experiments, is th© plasticity of the iub^j 
stance 

Another important factor was the de>i 
vising of some means of accurately meas- 
rtng the preasuree. None of the ordl 
ary pressure gages wore found to be of 
be slightest service at these high pres- 
Kures. Again, strange to aay the very 
idmpleet method that can be conceived 
proved to bo the best. It consists In In 
M'rtlng a steel piston through a hole in 
the wall of the cylinder and measuring 
the force necessary to prevent It from 
being blown (ut by the pressure within 

The mil ute the preliminaries were con 
eluded and the actual experiments with 
water begun it was found that the high 
pressures made the water disobey all the 
ordinary rules The application of ordl 
nary pressure to Ice causes It to melt But! 
when tct> Is subjected to pressure at tern 
peratures lower than ten below Fahren¬ 
heit, it is n longer possible to make It 
melt but Instead It changes In form, pass 
ing over into aiiuthor kind of ice more 
dense thau water instead of less dense 
like ordinary ice 

The pressure required to produce this 
second kind of ice is about 88000 pounds 
per square inch These two forms of ice 
are comparable to the two forms of car^ 
isM—graphite and diamond with this 
difference the new kind of ice changes to 
ordinary ice the moment the pressure on 
it la relieved Just as ordinary tee 
changes to water on the provision of suf 
11 lent heat Old prii cljdeg are home out, 
hi wever and old reasoning supported, by 
the fact that when the Icc U of leas den 
Hity than water the freealng point la low 
(•red by the application of pressure while 
If the Ice Is of the denser-than water va 
rlety proMure raiaea the treeatog point 

The Armed and Armored linoti* 
sine of a Chiaese Governor 

(Continued from page Al<) 
term of oflice with a bullet as to so fre¬ 
quently the fate of Chinese offldila, the 
car can be transformed in a tWlnkUng 
Down from inside the foof ooana steel 
shutters covering all the windows anAl^-,, 
reaching to the steel plates built Inside'—' 
he walls of the car Concealed loopholes 
open on each side and in the rear and 
six automatics or rifles can cosse Into 
action Another steel shatter rises out 
of the partition between the tosiieiin Mid 
the driver s seat, closlttg oIC danger from 
the front. A Colt soachlne gam 
from under the driver’s Seat and to fast-1 
ptied on to a special bracket bitflt to at 
tha right band fide of the cowliog^ 

Inxttrioue car to thus tuiouA toM 
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The d^oity as v(«U 
as the desire to serve 
©very temperature 
need in industry char* 

• actevice the Tycos 
organization. From 
manufacture to appli- 
*oati<2n Tycos service 
is thorov^, practical 
and reliable—com¬ 
plete whatever the 
problem, 
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Roctw t ar, N. Y. 
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For GommiliML To<i4 Makers, 1 
perinental A: Repair Work, etc.i 
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a snap hook so that soldiers may be 
strapp^ to the running board and have 
both hands free to use rifles. Handles 
hayo t)een attached to the steel roof of 
the car for their conrenlence. So if at¬ 
tacked the ear ran In a moment become 
a bullet proof steel box, defended by a 
machine gnn and six soldiers on the out¬ 
side and by six more rifles from the 
Inside. 

The Print and Label Law 

(CoHlInued from poffv 5H) 

Itlcw, substauUallv sa In the trade-mark 
law. Consequently a design to he plartHl 
on letter heads, cards, etc, aa mere orna¬ 
mentation and not being lts<>lf auggeslive 
of any other article of manufacture, was 
denied registration; as was also a print 
ilealgned to be used as a marker for a 
highway, though the same might be eligi¬ 
ble for registration at the Coi)yright 
Office as "pletorlal Illustrations or works 
connected with the line arts " 

The word "designed" in this ooiniection 
dot's not refer to the state of mind or In¬ 
tention of the author, but to the subject- 
mattw or quality of the print or label It¬ 
self, and If that subject matter does not 
suggest or In some manner Identify the 
particular goods for which It la uaetl. the 
work la not reglatrahle in the Talent 
Office. 

The Commissioner must determine for 
himself whether or not the work preHent(*d 
is registrable us a print or lalel and his 
deelslon, even though errone<iua, cannot t>e 
reviewed by mandamus proceedings Ktil 
no nice application of rules will be made 
in the Tatent Office to determine the de¬ 
gree of artistic quality displayed by the 
print or label; It will be registered as a 
matter of course when recognized to la* 
of a character which Is commonly re¬ 
garded as the result of artistic or Intel¬ 
lectual effort, or which might projterly la* 
so regarded Ileglstratloo will only ho re¬ 
fused If the article belongs to tliat class 
which Is not Intended for the production 
of artistic effect on the l>ebolder and 
which dot's not In fact produce any , as 
where the laltel conalsta only of printed 
text with directions for use of the con 
tents of the box or Imttle to which It It, 
applied ' 

On the basis of the foregoing principles 
the present rules of the Patent Office de- 
line a print as "an artistic and lotellecl- 
ual production deslgntHl to bo used foi an 
article of manufacture and In some 
fashion i>ertalnlng thereto, hut not borne 
by It; each, for Instance, as an adrerilse 
inent thereof", and a label as "an artia- 
tic and Intellectual production Impressed 
or stamped directly uiem the article of 
manufacture, or utsm a sli|> or plow of 
papi'r or other material to be attachisi In 
any manner to manufactured articles or 
to ls)ttles, iKjxes, and packages containing 
them, to Indicate the article of inantifac- 
ture " No print or label can be reglstert'd 
unless It proiterly belongs to an articl* 
of manufacture and Is descriptive tberettf 
and la as above deflned ; bnt no examina¬ 
tion will be made as to Its novelty 

Protection of Life As^ainst Fire 

(Continued from page 516) 
closed stairs—Are resisting enclosure with 
Are doors (d > Interior stairs- not en¬ 
closed (e) Klevator (f) Outside statra 
—not enclosetl (g) Outside Are escape, 
stairway tyjje (hi Outside ladder (1) 
special forms of Are escapes, such as 
chutes, poles and rojtes 

The horizontal exit la believed by most 
Are protectionists to be the best for the 
protection of life, especially where there 
ore a large number of persons on one 
floor. The occupants, after passing 
thr(M|;|h a Are door or across a bridge 
are l&’ik protected area from which ti>ey 
may dOt*cend In safety without excessive 
haste. Adequate stalrwa.vs must, how 
ever, be provided for moving the occn- 
pants to the gronnd level aa soon aa thety 
horrO passed throngh the berUontal exit, 

(OoiUlMted on page StS) 



Stopped, locked or lowered 
from any angle up to 45° 


There is no gradual “settling” of the raised truck 
body when it is held by a Van Dorn Hoist. 

Stopping the hoist, firmly and positively locks it, 
and the body will be held rigidly in any angle 
until it is pulled down by the same power which 
raises it. Gravity plays no part in the operation. 
Work can be perrormed on the chassis un¬ 
der the raised body with perfect safety. 

Operation of the Van Dom Mechanical 
Hoist is automatic in every detail. The 
hoist is started, stopped or lowered with 
the body at any angle up to 45°—at 
which extreme dumping angle it 
automatically slops. The truck 
can be driving away with the body 
lowering— the hoist stopping 
and disengaging automatically 
when the body settles to its bed. 

Complete bulletin de»cnptt»e of Van Dom 

Mediankal Veriical and Horizontal Hoisit, 

and Truck Bodies sent to orQt truck, operator. 


THE VAN DORN IRON WORKS 
COMPANY 

Cleveland 

BnuxSiM Ung UUnd Qlr, N. Y.. and Pbiiadalpiaa 
DiatrUmter* in all otbar dtia* 



Cxtl awag clew of the yan 
Dom Mechanical Holil 
fhotoinZ the screw Jack 
principle of operation and 
the automaVc lairicating 
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We WUl Make It 

AKytblal In • nHHil lUmplai or nordiy pro- 
duoMl from (ay nwal sod dnlthad in any color 

Watoridury Button C«^ Waterbury. Conn. 


BESSEMER 



Tb«BtM«MrGMBafia«Ca.,T«ffc8t .fimtCKy.Pa. 


BESSEMER 

OUL ENGINES 


flection of Life Against Fire 

(Continued from page SiJ\ 
bwauae there 1« h pfiBBihillt.v of the fire 
Mpreading to a floor tieneatb them, and be- 
eeiise the fear of fire may reauU In a 
panto. 

The exterior enclosed atalrnay, or 
“smoke proof tower." completely aeparnted 
from the building by a fire wall, is the 
safcHt medium for people down, lii*- 
cniisp it cannot be aerlously obatructed 
by smoke from a lire on a lower floor As 
auoh Btairwnj'R must be reaiheil from 
each floor by means of nn outside bal¬ 
cony, they are generally not suitable for 
everyday use. They are dealt able as emer¬ 
gency exits 111 high luitidings, eH|H>eliilly 
where there Is InlTammuble material. 
Some laws rt'qulre this type of stairway 
under certain conditions 

The Interior eiiclosisl stairway, com¬ 
monly found In modern hnlldtngs, Is sur- 
niunded by Are resisting walls or parti¬ 
tions. the entrance at eat h fltMir being 
protected by a lire door Such stalrwnya 
are ettlcieut both as Are exits and for 
every-day use Thev are not tpille so 
safe, In case of fire, as nn outside en- 
('lose4 stairway, lavanse thev may he ob- 
structPil by smoke if a door Is left open 

The Btruigers. treads and risers of all 
the foregoing types may h(> made of fire¬ 
proof material or of wood 

Ojien stairways ami elevator shafts <iin- 
uot lie dependetl iiiHtn as Arc exits 'I'hey 
act as flues and ipiicklv sjtreatl the tire 
from one fliKir to the next In new Imlld- 
Ings of more than two or three stories 
open stairs should not be permitted In 
existing buildings It Is advisable, estie- 
dally If there Is a eonsiderable num 
her of occupants, to enclose the stairwnvs 
with flre-reslstlug partitions Such en 
closures not only safeguard the ooeupants, 
but also protect the building ami Its or 
enpanis by preventing the ra|tld spreiid of 
fire from one floor to another In the 
cns<' of single-run stairs, the enclosure 
should Include a passageway <in each 
floor, from the foot of one stair to the 
toil of the next stair, so t»eriions may go 
from the upper floors to the street with¬ 
out leaving the enclosure 

Outside open stairways, for general use, 
are often seen on two or three-story 
factories These are Ifettcr exits, In case 
of fire, than the ordinary Are escatiO. be¬ 
cause the occupants are accustoincHl to 
using them Kaeh outside stairway 
should, If possible. I>e eoven-d by a roof 
to keep off snow and rain Wooden stair¬ 
ways are not r«-ommeniled , they re<iulre 
frwpierit Inspection, and repair or re¬ 
placement when thev liegin to rot 

The scecalled stairway-type Are escape 
Is simply an outside stairway for emer¬ 
gency use Many Are escaitee built only , 
“to comply with the law" show several | 
or all of the following di-fccts Flimsy j 
construction, exccsshe oftenlngs lH»rween 
))lBtform bars. Inaccessibility from work¬ 
rooms or )>nblle passageways, lack of flre- 
prtKif windows to protect against lire In 
lower stories, lack of extension to street 
level, use on high hnildings where height 
causes panic, unsafe (condition caused by 
lack of malnteiianee, snow and lee, and 
obstruc tlons Fire escnis's are also ojten 
to the following general objections as 
comiisred with enclosed stairways. Thev 
ftirnlsh no protection to projiert.v. they 
add nothing to the eonvenlenee of the 
hiillding for dally use. and, being never 
used except in eniergeney, when enter 
geiicy and panic c'ome the omipants often 
forget or do not know how to use them 
It Is nevertheless true that a stairway 
tire escape—fireferahly called an otitslde, 
stairway—If properlv designed, loeated, 
constructed and protected. Is a safe, effi¬ 
cient exit 

The National Safety Council of Chicago 
has ptwaved several bulletins on Hn? 
subject of the protection of life against 
fire, and it is from some of these hulle- 
tins that the foregoing Information has 
been abstracted. These bulletins are ob¬ 
tainable in loose-leaf form 



Four Reasons WHy 
Williams Should MaKe Your 

Special Drop'Forgings 

1. Because of broad Experience, covering 
nearly half a centur>% in making Drop- 
Forgings for leading manufacturers. 

2. Because Quality has always been the 
first consideration in Williams’product. 

3. Because Dependability of Williams’ 
Superior Drop-Forgings will safeguard 
your own output. 

4. Because Four Complete Plants, in 
widely separated localities, offer un¬ 
usual manufacturing and shipping 
facilities. Correspondence invited. 

We also manufacture and carry in 
stock a large variety of Machinists’ Tools, 
and will be pleased to send, gratis, books 
on any or all of the following list: “Bull¬ 
dog” Wrenches, Drop-Forged Wrenches, 
Screw Wrenches, Wrench Sets, Pipe 
Wrenches and Vises, Machinists’ Tools, 
Lathe Dogs, Clamps, Caliper Gauges, 
Tool Holders, Eye Bolts, Hoist Hooks, 
Wire Rope Sockets. 

DROP-FORCINGS 

often cheaper than castings 
— always far superior 

J. H. WILLIAMS ca CO. 

"Thm Drop-Forging Pmoplm" 

BKOOKLVM BVrrALO CHICAOO 

78 Rlch(r<l« S, 28 Vuic.n St 1028 W 120tb St. 

•t. CatKarinva, Ontario 
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10 years of service 

Pierce-Arrow has ten years’ experience 
with over 20,000 trucks in actual road 
service. The service organization has 
watched minutely these trucks perform. 
This knowledge was used in designing 
the present line of trucks so that 



They Ust and keep running at a minimum 
cost and upkeep expense. They do more 
work, make more trips and make each trip 
in minimum time. 

They carry nuodmum effective loads and arc 
always ready for service. They can be easily 
run with the least wear and strain. 


leice 

Anow 
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CHASSIS PRICES 
2 'ton $3750 


3l-ton 4950 
5'ton 5700 


All Price* F.O.B. Buffalo 



THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO. N. Y. 




















To producje a better ir^cK at a reasotiabml 
price ia only the Qrst service of Federall 

Making this truck perform its task more easily, 
quickly, and more cheaply is the second 

This exclusively Federal elevated dump body, 
for instance, permits Federal to serve in a 
manner and in places where others cannot— 



The Federal Elevating 


Dump Body m Actum 


The Federal elevating dump 
body—a product of the Body 
Designing Department of the 
Federal Motor Truck Company 


and mounted only on Federal 
chassis—^poesesses many distinct 
and improved features. Simple 
in design and operated by the 
hydraulic hoist, it raises the body 
to a height of from 6 to 7 feet 
above the ground level, permit 
ting quick and easy loading and 
unloading where a high eleva 
tion is necessary. As it is a com 


binaUon body, it may be used 






















